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ABSTRACT 

In the present context of increased healthcare demand and costs, health maintenance 

by prevention is a major strategic objective of public health systems. Western societies 

increasingly suffer from lifestyle-related diseases triggered by an unbalanced diet, 

physical inactivity, smoking or alcohol abuse. The majority of these diseases can be 

eliminated through preventative action, such as promoting positive health determinants. 

Focus of healthcare needs to gradually move out from the acute-care hospital, to the 

patient; interventions should move from the acute phase of the disease, and towards 

prevention monitoring and screening, detection and treatment.  

The possibilities of ICT (Information and Communication Technologies) are fully 

exploited to provide life related information and services, consistency and 

personalization and ubiquity for health in order to strengthen prevention and treatment 

trends as well as to provide continuity of care demands.  

Prevention healthcare communication needs to be conveyed from the public health 

authorities to the population. This communication is essential so as to engage 

individuals with the policy envisaged by the public healthcare authorities and provide 

them with the relevant information to feel empowered. In order to be effective, there is 

the need to analyse how to deliver these messages with the use of new technologies.  

In this sense, there are a few personalised healthcare communication methodologies to 

deliver tailored information to individuals in the field of healthcare promotion. However, 

these methodologies do not take into account how this information would be delivered 

by means of new ICT; there is the need of structured healthcare communication to be 

delivered by means of e-health to provide personalised information.  

This research intends to understand whether tailored communication is effective in 

enhancing the capacity of individuals to be empowered regarding their healthcare 

knowledge. Besides, it is envisaged to work out whether the use of e-health systems 

can be boosted by personalising the provision of information. 

As such, a novel framework to deliver a personalised healthcare communication has 

been conceived, designed, implemented and evaluated. This framework contemplates 
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the use of e-health in order to support individuals and empower them to take an active 

control of their healthcare. The proposed framework is a modification of an existing 

healthcare communication methodology that was enhanced in order to adapt it to the 

provision of information by new ICT devices.  

The first steps of the methodology were modified to create a new tailored information 

model to be delivered through new technological devices. In order for the personalised 

information delivered to be more effective a new dimension was considered: the 

acceptance of ICT. In this sense, this research proposes, a new e-health acceptance 

framework that adds a deeper insight to previous existing initiatives and by considering 

different elements of individuals’ behaviours regarding both the healthcare dimension 

as well as the acceptance of technology. 

Further to the conception of the new model, new tools to create the personalised 

information were conceived, designed and implemented together with the assistance of 

healthcare professionals. This would entail the possibility of an intervention by means 

of an e-health application to follow the same protocols as a face-to-face process. 

Hence, tailored information to individuals could be delivered depending on a number of 

psychological and physical factors. These intermediate tools made possible the 

development of the entire healthcare communication framework, and although they are 

not part of the hypothesis as such, their development has proved to be essential for the 

whole implementation of the e-health communication framework. 

In subsequent stages, the communication strategy was implemented by building a 

personalised e-health system to delivered information in the field of healthcare 

promotion. This system was implemented by using the most up-to-date Internet 

technologies to make the most out of the user experience, both in terms of human-

computer-interaction and in the way the information is presented. In this way, the 

process by which individuals are empowered in order to take proactive decisions 

concerning their healthcare is clearly enhanced. 

Finally the complete framework was evaluated at different stages with the various 

stakeholders in order to understand whether personalised e-health platforms are more 

efficient in empowering individuals than general information e-health systems.  
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SINOPSIS 

Cerca del 80% de las enfermedades cardiovasculares, la diabetes mellitus tipo 2 y el 

40% de la incidencia de cáncer se podrían evitar con una dieta sana, una actividad 

física regular y la supresión del uso del tabaco. Sin embargo, la responsabilidad de 

esta mejora en la calidad de vida recae cada vez más sobre el propio individuo, 

haciendo de la motivación y de la facilidad de acceso a la información, así como de la 

confianza en ésta, los principales pilares de la promoción de la salud.  

Es importante concienciar a los ciudadanos de que ser responsables de su propia 

salud ofrece ventajas sustanciales. Estar bien informado sobre temas relacionados con 

la salud y los servicios ofrecidos por las distintas instituciones supone una mayor 

autonomía y un mejor control de la propia vida. 

Las Tecnologías de la Información y las Comunicaciones (TIC) son consideradas una 

respuesta potencial a la demanda de un mejor cuidado de la salud, mejoras en 

resultados médicos, y el mantenimiento de una calidad de vida relativamente alta. 

Entre las características de las TIC, se puede citar la actualización automática de la 

información y la adaptación y personalización de la misma. Sin embargo, a pesar del 

creciente interés en la adopción y puesta en práctica de las TIC en el sector de e-

health, aún hay una enorme carencia de teorías que definan cómo el uso de dichas 

tecnologías puede asistir al usuario para cambiar con eficacia su estilo de vida. 

La Informática de Salud Pública trata de comprender, entre otros aspectos, los 

mecanismos de comunicación de información relativa a la prevención y promoción de 

la salud. En este campo, numerosas teorías de comunicación buscan entender los 

mecanismos que llevan a los individuos a tomar una actitud frente al cambio (por 

ejemplo, dejar de fumar, hacerse una mamografía, etc). Sin embargo, no existe ningún 

marco de comunicación que contemple cómo esta información puede ser provista por 

medio de las TIC, con el fin de aunar los beneficios que trae consigo la prevención y 

promoción de la salud, y el hecho de que se usen las TIC para su difusión. 

En esta tesis doctoral se propone un nuevo marco de actuación que tiene como 

objetivo la provisión de información de prevención sanitaria personalizada por medio 

del uso de las nuevas TIC. En este sentido, se presenta una revisión del estado de la 
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cuestión en la actualidad, para posteriormente realizar un nuevo modelo de provisión 

de información personalizada, que incluye distintas facetas hasta ahora no 

contempladas, tales como, el tener en cuenta los aspectos que influyen en los 

individuos acerca de su relación frente a la salud y al uso de la tecnología.  

Posteriormente, se han realizado diversas tareas como la creación de herramientas 

específicas que ayudan a la clasificación de los individuos con el fin de proveer 

información relevante.  

Además se han creado los distintos mensajes de información personalizada con la 

ayuda de profesionales en comunicación de salud, así como médicos expertos en el 

área, intentando recrear una intervención presencial a lo largo del tiempo, para ser 

provista mediante el uso de las TIC. 

Para demostrar las hipótesis de partida, se han implementado dos aplicaciones que 

tienen como fin la provisión de información personalizada a través del uso de las TIC. 

Estas dos aplicaciones abarcan distintos ámbitos; la primera se desarrolla en el 

entorno de la promoción de una dieta sana, y tiene como fin proporcionar información 

sobre los beneficios de comer equilibradamente. Esta información se facilita a través 

de tecnologías Web. La segunda, se centra en la prevención secundaria y tiene como 

objetivo, fomentar la actividad física a través del teléfono móvil. 

Finalmente, la evaluación del marco de información personalizada mediante el uso de 

las TIC ha revelado el interés de este tipo de plataformas; a este respecto, los 

individuos encuestados afirman que el hecho de que la información sea personalizada 

les impulsa a un mayor uso de las plataformas de e-health al ser la información 

presentada relevante y acorde a sus necesidades. Éstos afirman sentirse más 

empoderados mediante este tipo de sistemas a tomar decisiones fundamentadas con 

respecto a su salud.  
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I.I. INTRODUCCIÓN 

El aumento de la edad de la población y el consecuente incremento de la incidencia de 

enfermedades crónicas son dos de los problemas fundamentales a los que se 

enfrentan los sistemas de salud pública actuales. Debido a que dichas enfermedades 

pueden ser prevenidas, la mayor parte de las políticas sanitarias de la Unión Europea, 

incluida la española, remarcan la importancia de la promoción y prevención continua 

de la salud y apuntan al establecimiento de acciones que mejoren la detección 

temprana en situaciones de crisis sanitarias (como los recientes casos de gripe aviar 

asiática). La Organización Mundial de la Salud concluye que, “reconociendo que las 

enfermedades crónicas son prevenibles, la clave para reducir la tasa de muertes y las 

discapacidades provocadas por las mismas es abordar el problema creando un 

entorno que apoye al sistema sanitario”.  

Cerca del 80% de las enfermedades cardiovasculares, la diabetes mellitus tipo 2 y el 

40% de la incidencia de cáncer se podrían evitar con una dieta sana, una actividad 

física regular y la supresión del uso del tabaco. Sin embargo, la responsabilidad de 

esta mejora en la calidad de vida recae cada vez más sobre el propio individuo, 

haciendo de la motivación y de la facilidad de acceso a la información, así como de la 

confianza en ésta, los principales pilares de la promoción de la salud.  

De acuerdo con lo mencionado anteriormente, es importante concienciar a los 

ciudadanos de que ser responsables de su propia salud ofrece ventajas sustanciales. 

Estar bien informado sobre temas relacionados con la salud y los servicios ofrecidos 

por las distintas instituciones supone una mayor autonomía y un mejor control de la 

propia vida, así como una guía para el uso más efectivo de estos servicios. Además, 

es necesaria una información relativa a la salud y al cuidado de la misma en una gran 

variedad de circunstancias y situaciones. Poder garantizar a los usuarios que la 

información recibida sea de calidad y apropiada para cada individuo es prioritario para 

fomentar esta responsabilidad. En este sentido, Internet proporciona un medio de 

comunicación que es fiable, interactivo y, accesible para una gran mayoría de la 

población europea. 

En este contexto, las Tecnologías de la Información y las Comunicaciones (TIC) y sus 

aplicaciones son consideradas como la respuesta potencial a la demanda de una 

sociedad europea moderna basada en un mejor cuidado de la salud, mejoras en 
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resultados médicos, y el mantenimiento de la calidad de la vida relativamente alta. Las 

características potenciales de las TIC, entre las que podemos citar a modo de ejemplo 

la actualización automática de la información y la adaptación y personalización de la 

misma, proporcionan una información sanitaria accesible y de calidad lo que favorece 

considerablemente la posibilidad de que el usuario disponga de las herramientas 

necesarias para responsabilizarse del cuidado y mantenimiento de su salud. 

Además, las recientes innovaciones en el sector de las TIC tienen la capacidad de 

apoyar la promoción de la gestión de la salud por parte del propio individuo, 

proporcionando los recursos necesarios para los objetivos buscados. Por otra parte, se 

puede asegurar la permanente disponibilidad de las herramientas y de los canales de 

comunicaciones necesarios para apoyar dicha promoción.  

Sin embargo, a pesar del creciente interés en la adopción y puesta en práctica de las 

TIC en el sector de e-health, aún hay una enorme carencia de teorías que definan 

cómo el uso de dichas tecnologías puede asistir al usuario para cambiar con eficacia 

su estilo de vida. 

La Informática de Salud Pública se centra, entre otros aspectos, en los mecanismos de 

comunicación con los individuos de información relativa a la prevención y promoción 

de la salud. En este sentido, en Salud Pública existen numerosas teorías de 

comunicación con la población, que se centran en intentar comprender las estructuras 

que llevan a los individuos a tomar una actitud frente al cambio (por ejemplo, dejar de 

fumar, hacerse una mamografía, etc). 

Así, no existe ningún marco de comunicación que tenga en cuenta cómo esta 

información puede ser provista a través del uso de las TIC, con el fin de aunar los 

beneficios que trae consigo la prevención y promoción de la salud, y el hecho de que 

se usen las TIC para su difusión. 

En esta tesis doctoral se propone un nuevo marco de actuación que tiene como 

objetivo la provisión de información de prevención sanitaria personalizada por medio 

del uso de las nuevas TIC. En este sentido, se presenta una revisión del estado de la 

cuestión en la actualidad, para posteriormente realizar un nuevo modelo de provisión 

de información personalizada, que incluye distintas facetas hasta ahora no 

contempladas, tales como, el tener en cuenta los aspectos que influyen en los 

individuos acerca de su relación frente a la salud y al uso de la tecnología.  
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Posteriormente, se han realizado diversas tareas como la creación de herramientas 

específicas que ayudan a la clasificación de los individuos con el fin de proveer 

información relevante.  

Además se han creado los distintos mensajes de información personalizada con la 

ayuda de profesionales en comunicación de salud, así como médicos expertos en el 

área, intentando recrear una intervención presencial a lo largo del tiempo, para ser 

provista mediante el uso de las TIC. 

Para demostrar las hipótesis de partida, se han implementado dos aplicaciones que 

tienen como fin la provisión de información personalizada a través del uso de las TIC. 

Estas dos aplicaciones abarcan distintos ámbitos; la primera se desarrolla en el 

entorno de la promoción de una dieta sana, y tiene como fin proporcionar información 

sobre los beneficios de comer equilibradamente. Esta información se facilita a través 

de tecnologías Web. La segunda, se centra en la prevención secundaria y tiene como 

objetivo, fomentar la actividad física a través del teléfono móvil. 

Finalmente, la evaluación del marco de información personalizada mediante el uso de 

las TIC ha revelado el interés de este tipo de plataformas; a este respecto, los 

individuos encuestados afirman que el hecho de que la información sea personalizada 

les impulsa a un mayor uso de las plataformas de e-health al ser la información 

presentada relevante y acorde a sus necesidades. Éstos afirman sentirse más 

empoderados mediante este tipo de sistemas a tomar decisiones fundamentadas con 

respecto a su salud.  

Los beneficios que la e-health personalizada pueden tener, afectan a los distintos 

actores de la cadena sanitaria: los individuos, los profesionales sanitarios y las 

autoridades responsables del control de la salud pública. 

I.I.1 HIPÓTESIS DE PARTIDA 

La principal hipótesis de partida se muestra a continuación: 
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Con el fin de demostrar la validez de esta hipótesis han surgido una serie de hipótesis 

secundarias que han sido validadas a lo largo de esta investigación. 

 

I.I.2 ESTRUCTURA DE LA TESIS 

Esta tesis está estructurada de la siguiente manera: 

En el Capítulo 1 se pone de manifiesto la necesidad de esta investigación, 

enfatizando la carencia de un marco personalizado de provisión de información de 

salud. En las últimas secciones del capítulo se detallan las hipótesis y se comentan los 

objetivos y la estructura de la misma. 

El Capítulo 2 está destinado a la descripción en detalle del estado del arte, cubriendo 

aspectos generales de la e-health así como detalles particulares sobre la cuestión del 

la informática en salud pública y la personalización de la información a través de las 
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TIC. Una vez realizado esto, se procede a realizar la justificación desde un punto de 

vista más técnico de esta investigación. 

El Capítulo 3, Materiales y Métodos, versa sobre la descripción de la metodología que 

se ha seguido en el desarrollo de esta investigación y el uso realizado de las distintas 

teorías para crear el marco de comunicación personalizada para la provisión de 

información personalizada por medio del uso de las TIC. El capítulo termina con la 

descripción de las teorías más novedosas sobre evaluación de sistemas de e-health.  

En el Capítulo 4 se presenta el trabajo realizado desde la concepción y la 

implementación del marco. En concreto, se describe, cómo se han integrado las 

distintas tareas realizadas con el fin de elaborar y desarrollar en aplicaciones prácticas 

de este innovador marco de provisión de información personalizada. En esta sección 

también se describe la implementación de dos iniciativas de comunicación 

personalizada de información sanitaria sobre prevención. 

La evaluación global del marco desarrollado se desarrolla en el Capítulo 5. La 

evaluación de dicho marco desarrollado tuvo lugar en distintas fases del desarrollo del 

marco, y diversos actores implicados. Este capítulo describe las distintas fases, así 

como un análisis estadístico de la validación de la herramienta de e-health con el fin 

de cuantificar la relación de las distintas variables evaluadas con las hipótesis de 

partida. 

El Capítulo 6 se centra en la interpretación de los distintos resultados de esta 

investigación y esboza las líneas futuras de trabajo que podrían surgir al término de la 

misma. 

Finalmente, se detallan la Bibliografía y otras referencias usadas para la elaboración 

de esta investigación. 

I.II. MATERIALES Y MÉTODOS 

El objetivo de esta investigación es construir un sistema que ofrezca información 

personalizada al usuario de acuerdo a un conjunto de variables relevantes para él. El 

proceso completo de presentación de información personalizada a través de entornos 

adaptados se ha dividido en 5 fases, siguiendo como guía el modelo de comunicación 

de información personalizada sobre aspectos relacionados con la prevención y la 

promoción de la salud: 
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 Fase 1: Análisis del problema y estudio de las causas que lo determinan. 

 Fase 2: Desarrollo de una herramienta que mida el estado del usuario con 

respecto al problema tratado. 

 Fase 3: Creación de la información personalizada al usuario y adaptada a las 

causas del problema. 

 Fase 4: Desarrollo de algoritmos que relacionen la información presentada con el 

perfil de cada usuario. 

 Fase 5: Evaluación y validación del sistema. 

Estas fases se muestran en la figura siguiente (figura 1). 

 
Figura 1. Metodología de creación de información personalizada e-health. 

I.II.1 FASE 1. ANÁLISIS DEL PROBLEMA Y ESTUDIO DE LAS CAUSAS QUE LO 
DETERMINAN 

Los modelos teóricos que describen las distintas etapas del cambio, son utilizados 

para predecir qué pacientes usarán los sistemas e-health y para comprender los 

factores que influyen en su decisión. Dichos modelos también facilitan el diseño y la 

evaluación de las capacidades específicas de las tecnologías relacionadas con la e-

health.  
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Actualmente no existe ningún modelo integrado que incluya un conjunto 

suficientemente amplio de factores que permitan comprender las razones por las que 

un usuario utilizaría las TIC para modificar su estilo de vida. Con anterioridad se han 

realizado estudios con el fin de probar si un solo factor puede ser determinante en el 

proceso de adopción de la e-health aplicando parcialmente alguno de los modelos 

psicológicos que explican el cambio en el comportamiento. Sin embargo, se ha 

comprobado que la aplicación solamente de una de las teorías, en concreto la 

relacionada con las “etapas de cambio”, limita enormemente los resultados obtenidos 

ya que hay una variedad más amplia de factores que influyen en la decisión de un 

usuario para adoptar un cambio en su vida con el fin de modificar algún hábito nocivo 

para su salud. 

Por todo lo anterior, sin la correcta utilización de una completa gama de factores, las 

estrategias utilizadas para modificar el comportamiento pueden resultar ineficaces ya 

que no sería posible reconocer las posibles interdependencias entre las mismas. 

Debido a que nuestra investigación está enfocada en la promoción de un cambio 

eficaz en el comportamiento con respecto a la salud mediante el uso de las modernas 

TIC, ha sido necesario la realización de un estudio más detallado y en profundidad 

centrado en el cuidado de la salud y en el conocimiento de las distintas tecnologías 

disponibles actualmente de forma que se pueda clasificar al usuario según su estado 

dentro de estas áreas. 

En el primer caso, se observó que la investigación en psicología y salud pública 

llevada a cabo para entender la promoción de la salud entre la población es compleja y 

existe un número muy elevado de teorías y de modelos significativos que describen las 

actitudes del individuo hacia el cambio. Entre dichas teorías y modelos significativos 

que describen las actitudes individuales hacia el cambio podemos citar a modo de 

ejemplo: el “Modelo de Creencias de Salud”, “Teoría de la acción razonada”, el 

“Modelo Transteórico” (etapas del cambio) del comportamiento en salud, “Teoría de la 

acción razonada”, “Teoría Social cognitiva”, la “Teoría del Comportamiento Planificado” 

o el “Modelo Integrado”.  

Estas teorías tratan de explicar el comportamiento sobre la salud y el cambio sobre el 

mismo centrándose en el individuo con la intención principal de proporcionar 

información con el fin de mejorar ambos aspectos. El estudio detallado y en 

profundidad de dichas teorías permitió determinar cuáles pueden ser aplicadas en 

nuestro caso.  
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Por otro lado nuestra tarea es la de comprender el porqué los usuarios harían uso de 

una plataforma TIC con el fin de realizar un cambio en su actitud frente a la salud (esto 

es, el uso de Internet o de un dispositivo móvil para ayudarles a dejar de fumar, para 

animarles a seguir una dieta y para apoyar el proceso completo, etc.).  

En este sentido, existen diversos modelos que han tenido una gran repercusión en la 

investigación sobre adopción de innovaciones en general y de tecnología en particular. 

Entre éstos, podemos citar a modo de ejemplo la “Teoría de Difusión de Innovaciones” 

o el “Modelo de Aceptación Tecnológica”.  

Sin embargo, dichos modelos sólo explican por qué un usuario haría uso de una 

plataforma TIC para llevar a cabo alguna tarea específica (es decir, elección de hojas 

de cálculo, uso del e-mail, procesador de textos, etc.) en diferentes ambientes 

(compañías, hospitales, agencias gubernamentales, etc.) y situaciones; pero, hasta el 

momento, no se ha podido encontrar ninguna teoría relacionada con el uso de las 

tecnologías para el cambio de hábitos concretos de la salud.  

Es decir, los estudios elaborados demuestran el interés de los individuos en usar una 

aplicación TIC pero en ningún caso muestran su adecuación para cambiar ningún 

comportamiento psicológico y mucho menos relacionado con la salud, lo que debería 

ser realmente el propósito de investigación y proyectos en e-health. 

En resumen, hay teorías que explican los cambios de los individuos con respecto a: 

 Su estado de salud. 

 La adopción de sistemas TIC específicos para realizar tareas determinadas. 

Por todo ello nuestra primera fase de la tesis se centrará en la realización de una 

investigación que explique la efectividad de los sistemas e-health para cambiar 

actitudes personales en hábitos y estilos de vida, y la definición de una plataforma e-

health que ayude a la población a adoptar hábitos que conduzcan a un estilo de vida 

más saludable. 

I.II.2 FASE 2. HERRAMIENTA DE CLASIFICACIÓN DE LOS INDIVIDUOS 

En la fase de perfilado de usuarios se obtienen información de tipo nutricional, 

estadístico, de actividad física y de motivación a través de cuestionarios específicos. 

La información así obtenida permite hacer una clasificación de cada individuo en 
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función de su edad, sexo, conocimiento informático o estilo de vida. Las preguntas 

relacionadas con la nutrición tratan de obtener una relación de sus preferencias 

alimentarias con el fin de poder elaborar posteriormente un conjunto de dietas 

adaptadas a sus necesidades. Finalmente, se han desarrollado unos cuestionarios que 

permiten situar al usuario en un estado de motivación de acuerdo a la metodología 

“Etapas de Cambio” que establece las características y las técnicas de motivación a 

utilizar en cada uno de dichos estados.  

I.II.3 FASE 3. CREACIÓN DE INFORMACIÓN PERSONALIZADA 

Trabajando junto con profesionales de la salud y la nutrición se definen los mensajes 

personalizados para cada individuo según su estado dentro de cada una de las 

patologías tratadas (obesidad, diabetes, problemas cardiacos…). 

I.II.4 FASE 4. DESARROLLO DE ALGORITMOS QUE RELACIONEN LA 
INFORMACIÓN PRESENTADA CON EL PERFIL DE CADA USUARIO E 
IMPLEMENTACIÓN DE LA HERRAMIENTA DE E-HEALTH 

Tras la creación de la información personalizada, se definen y se desarrollan las 

herramientas que proporcionen dicha información según las necesidades y 

características del usuario. En concreto, se han desarrollado dos pilotos: alimentación 

saludable y 10000 pasos. El primero de ellos, consiste en una aplicación Web que 

accede al perfil del usuario almacenado en un base de datos y, en función del mismo, 

se crea un entorno con los contenidos disponibles que más se ajusten a la 

problemática y necesidades del usuario.  

La presentación de dicha información está centrada en la tecnología Java Portlet que 

devuelve contenido dinámico acorde a la petición del usuario, permitiendo un mayor 

grado de personalización. El uso de las nuevas herramientas de diseño Web, entre las 

que podemos destacar Macromedia Flash, incrementa el dinamismo e interactividad 

de la plataforma. En este sentido, la elección de las tecnologías está basada en los 

requisitos básicos de interactividad, personalización, portabilidad y usabilidad de la 

aplicación así como de su fácil integración en cualquier tipo de sistema. 

I.II.5 FASE 5. EVALUACIÓN Y VALIDACIÓN DEL SISTEMA 

La plataforma es probada y evaluada por un conjunto de profesionales del sector 

sanitario con el fin de comprobar su eficacia. 
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I.III. RESULTADOS 

I.III.1 FASE 1. MODELO PROPUESTO 

Se ha diseñado un modelo que considera tanto la disposición del usuario para 

modificar su comportamiento en algún hábito nocivo para su salud como su 

preparación técnica para llevarlo a cabo mediante el uso de la plataforma e-health, que 

será desarrollada posteriormente. Este modelo (figura 2) permite clasificar al usuario 

en una etapa teniendo en cuenta ambas dimensiones. 

 
Figura 2. Modelo propuesto. 

Debido a las semejanzas entre las diversas teorías estudiadas, en el esquema anterior 

se ha optado por la adaptación del modelo un modelo integrado de adaptación frente 

al cambio cuyas componentes principales son: 
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 Desconocimiento: el individuo carece de la información necesaria para formarse 

una opinión con respecto a la posibilidad de afrontar un cambio. 

 Consciencia de la existencia: el individuo es consciente de que puede cambiar 

su estilo de vida 

 Consciencia del riesgo: el individuo es consciente de que algún hábito diario es 

nocivo para su salud. 

 Eficacia individual: el individuo es consciente de que él mismo puede afrontar un 

cambio en sus hábitos nocivos para la salud. 

 Disposición al cambio: el individuo concibe un plan de acción para modificar 

algún aspecto de su vida diaria. 

 Acción: el individuo comienza el cambio en su estilo de vida. 

 Mantenimiento: el individuo continúa con el cambio de comportamiento que ha 

comenzado en la etapa anterior. 

La relación de estados presentada en la parte interior del modelo es una adaptación 

del Modelo de Aceptación Tecnológica (TAM) cuyos componentes principales son: 

 Consciencia de la eficacia: definida como “el grado al cual una persona 

considera que el uso de un sistema concreto podrá mejorar su rendimiento en un 

determinado trabajo”. 

 Facilidad de uso: definida como “el grado al cual una persona considera que el 

uso de un sistema concreto puede realizarlo sin esfuerzo”. 

I.III.2 Fase 2. Cuestionarios diseñados 

Con el fin de poder clasificar al usuario en las diversas etapas, se han diseñado una 

serie de cuestionarios basados en el modelo presentado anteriormente y considerando 

los factores que influyen al individuo en su disposición a comenzar un cambio en su 

estilo de vida mediante el uso de la e-health.  

Se ha desarrollado un conjunto de preguntas para cada una de las dos ramas 

presentes en el modelo con el objetivo de identificar la actitud del usuario con respecto 

a cada una de las variables específicas: el interés en los temas relacionados con la 

salud y su motivación y habilidad en el uso de las TIC para mejorar la misma. 
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Los cuestionarios han sido implementados en JSP, tecnología que permite crear 

contenido Web dinámico con Java. Mediante su uso, se ha dotado de cierta 

inteligencia a los cuestionarios de manera que el usuario es enviado a la pregunta más 

apropiada dependiendo de la contestación que haya dado a la pregunta anterior. 

Dichas herramientas han sido desarrolladas mediante la programación en javascript 

debido a que dicha tecnología se ejecuta en el ordenador del cliente de manera que se 

libera al servidor de los procesos de verificación de los cuestionarios. 

El cuestionario específico relativo a la e-health identifica si los usuarios tienen los 

conocimientos, la motivación o el acceso necesarios para realizar un cambio en su 

estilo de vida mediante el uso de las TIC. El objetivo es descubrir no solamente si los 

individuos tienen conocimientos suficientes para la utilización de las TIC sino también 

su grado de interés adquirir dichos conocimientos. La figura mostrada a continuación 

(figura 3) presenta una versión de dicho cuestionario.  
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Figura 3. Estructura de los cuestionarios 

I.III.3 FASE 3. CREACIÓN DE LA INFORMACIÓN PERSONALIZADA 

Los diferentes modelos y teorías considerados, en concreto, el modelo de “Creencias 

de salud” y el modelo “Transteórico” del comportamiento en salud, definen las 

características que debe cumplir la información presentada a los usuarios para cada 

estado de motivación.  

Con el fin de particularizar dicha información para el caso concreto de nutrición, se ha 

contado con la ayuda de profesionales de dicho sector, obteniendo de dicho trabajo la 

información específica que se debe mostrar al usuario en el caso de que presente un 
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problema de tipo nutricional. A partir de dicha información se han definido unos 

contenidos y mensajes específicos para el caso concreto de que el usuario tenga un 

problema de sobrepeso. Dicha información se muestra, de forma resumida en la tabla 

siguiente. 

Tabla 1. Mensajes personalizados para el caso del sobrepeso. 

ETAPA: DESCONOCIMIENTO 

CONTENIDO MENSAJE 

Sí tiene problema: 

 Mostrar información sobre 
IMC (Índice de masa 
corporal) 

 Posicionar al usuario 
dentro de la gráfica IMC 

“Tu peso no esá dentro de los límites recomentados y muestra 
que estás en sobre peso (IMC 25-29’9).” 

Pregunta: “¿Eres consciente de las consecuencias?” 

 No  CONSCIENCIA DE LA EXISTENCIA 
 Sí  Pregunta: “Te gustaría hacer algo para mejorar tu 

situación?”  Sí  ACCIÓN 

No tiene problema  
MANTENIMIENTO 

 Mostrar pirámide 
alimentaria 

 Posibilidad de combinar 
con ejercicio físico 

“¡FELICIDADES! Tienes un peso saludable” 

ETAPA: CONSCIENCIA DE LA EXISTENCIA 

CONTENIDO MENSAJE 

Mostrar los riesgos de la 
patología. 

“Los problemas de la salud relacionados con la obesidad 
pueden no resultar fatales, pero pueden tener un efecto muy 
negativo en tu vida diaria. Estos problemas pueden incluir 
dificultades respiratorias, problemas cutáneos, de fertilidad,, 
etc. Los principales problemas se incluyen en 4 áreas: 
enfermedades cardiovasculares, problemas relacionados con la 
Resistencia a la insulina como diabetes tipo 2; ciertos tipos de 
cáncer, etc.” 

Mostrar los beneficios de 
comenzar una acción para 
tratar la patología 

Aparte de ayudarte a evitar estas enfermedades, perder peso 
es útil para sentirse más ágil, energético y sentirte mejor 
contigo mismo. 

ETAPA: CONSCIENCIA DEL RIESGO 

CONTENIDO MENSAJE 

Motivar al usuario y 
mostrarle la facilidad de 
emprender una acción. 

“Perder 5-10 por ciento de tu peso te puede ayudar a mejorar 
sustancialmente tu salud en el día a día.” 

ETAPA: PRECONTEMPLACIÓN 
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CONTENIDO MENSAJE 

Motivar mediante mensajes 
impactantes 

“No solo se trata de tí; piensa también en las consecuencias 
que tiene para tu familia.” 

ETAPA: CONTEMPLACIÓN 

CONTENIDO MENSAJE 

Llamar la atención del 
usuario mediante una serie 
de preguntas: 

 ¿Desayunas? 
 ¿Tomas 5 raciones de 

frutas y verduras al día? 
 ¿Sueles subir escaleras o 

andar? 
 ¿Sabes cuáles son las 

raciones de pasta y 
arroz? 

No desayuna: 

 “Es un hecho probado que comer pequeñas pociones 
frecuentemente ayuda a prevenir el sobrepeso. Desayunar 
juega un papel esencial ayudándote a no darte atracones 
durante el resto del día.” 

No toma las raciones de fruta y verdura apropiadas. 

 “Tanto las frutas como los vegetales aportan una gran 
variedad de vitaminas, minerales, fibra y otras sustancias 
que tu cuerpo necesita para mantener unos buenos nieles de 
actividad, salud, para protegerte contra los efectos del 
envejecimiento y reducir el riesgo de cáncer y otros tipos de 
enfermedad.” 

No hace ningún tipo de actividad física. 

 “¿Sabes que subir dos tramos de escaleras diarios te puede 
ayudar a perder 2.7 kg de peso a año? Ser activo 
físicamente reduce el riesgo de enfermedad cardiovascular, 
tensión alta, osteoporosis, diabetes y obesidad, y a limitar tu 
estrés y ansiedad así como aumentar tu energía y 
capacidad.” 

No sabe cuáles son las raciones de pasta y arroz. 

 “Una ración de arroz o pasta es 60-80g (cruda, sin cocinar)”.” 

ETAPA: ACCIÓN 

CONTENIDO MENSAJE 

Mostrar actividades para 
comenzar la acción: 

 Pirámide interactiva 
 Etiquetas interactivas 
 Enlace con el sistema 

general  

“Es estupendo que te empieces a cuidar; aquí te damos 
algunas actividades para ayudarte a comenzar.” 

ETAPA: MANTENIMIENTO 

CONTENIDO MENSAJE 

Mostrar información para 
mantener el estado: 

 Pirámide alimentaria 
 Posible actividad física 

“¡FELICIDADES! Buen trabajo; ¿te gustaría contárselo al resto 
de usuarios de esta plataforma?” 

ETAPA: RECAÍDA 
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CONTENIDO MENSAJE 

Mostrar los ejemplos de las 
otras personas que hayan 
conseguido alcanzar sus 
objetivos. 

“No te desanimes; esto es parte del proceso de cambio y es 
normal no cumplir todos los objetivos la primera vez.” 

“Sabemos que puede ser duro; ¿por qué no miras cómo otras 
personas lo han conseguido?” 

 

En el cuerpo de la tesis doctoral se presenta información personalizada y cómo ésta 

puede ser provista por medio de distintos servicios implementados en plataformas de 

e-health. El Capítulo 4 proporciona una amplia cobertura de la información 

personalizada creada, tanto para el caso del piloto de seguimiento de una dieta 

saludable como del piloto del fomento de la actividad física.  

También proporciona detalle sobre el mecanismo de creación de las alogritmos de 

creación de la información personalizada. 

I.III.4 FASE 4. HERRAMIENTAS DESARROLLADAS 

PILOTO SOBRE EL FOMENTO DE UNA DIETA SALUDABLE 
La plataforma Web desarrollada se caracteriza, fundamentalmente, por la provisión de 

información personalizada a través de la provisión de entornos adaptados al usuario y 

accesibles a través de Internet. Con el fin de lograr este objetivo se han integrado 

diversas tecnologías de diseño Web dinámico, tales como Java Portlet, JSP, bases de 

datos Oracle, HTML o Macromedia Flash. Se ha conseguido una aplicación basada en 

los requisitos básicos de interactividad, personalización, portabilidad y usabilidad de la 

aplicación así como de su fácil integración en cualquier tipo de sistema. 

En concreto, el sistema desarrollado implementa un servidor de información basado en 

un portlet al que se accede a través de Internet. Este servidor no se limita meramente 

a proveer al usuario información, sino que realiza un procesamiento de la misma, tanto 

en contenido como en modo de presentación, según las características de cada 

usuario.  

Para la implementación del servidor, se ha prestado una especial atención a la fase de 

diseño de la arquitectura completa del mismo. Es necesaria la implementación de un 

sistema estable y eficaz que pueda implementar los distintos escenarios y casos de 

uso definidos.  
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Tras el estudio de diversos modelos de diseño de aplicaciones Web utilizados en la 

actualidad, se ha escogido aquél que se adaptaba a los requisitos del sistema: el 

modelo MVC (modelo-vista-controlador). Éste es un patrón de arquitectura de software 

que separa los datos de una aplicación, la interfaz de usuario, y la lógica de control en 

tres componentes distintos. La figura siguiente (figura 4) muestra la arquitectura global 

del sistema.  

 
Figura 4. Arquitectura global del sistema. 

 NIVEL DEL CONTROLADOR  
El núcleo de este nivel es un portlet que implementa la mayor parte de las 

funcionalidades contenidas en la Especificación JSR 168 con el fin de proporcionar al 

usuario dos modos: Vista (View) y Ayuda (Help). 

El modo Vista (View) ofrece al usuario la posibilidad de comenzar el entrenamiento. 

Éste consiste en la presentación de información o actividades según el estado del 

usuario con respecto al inicio de alguna acción que modifique su comportamiento para 

mejorar su propia salud. Para ello, el usuario debe introducir sus datos de registro que 

son comparados con los almacenados en la base de datos, en el caso de que dichos 

datos se correspondan con una entrada de la tabla correspondiente de base de datos, 

se le presentan los cuestionarios que debe cumplimentar con el fin de clasificarle 

dentro de una de las posibles “etapas de cambio” definidas en el modelo teórico 

utilizado. La presentación de estos cuestionarios puede verse en la figura siguiente. 
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Figura 5. Presentación de los cuestionarios. 

Una vez se ha clasificado al usuario de acuerdo a su estado de motivación, éste se 

almacena en la base de datos y se presenta una información personalizada en cuanto 

a contenido, forma y tono. Ésta personalización se realiza utilizando las técnicas que, 

según la metodología adoptada, son más adecuadas para instruir, concienciar y 

motivar al ciudadano para que mejore sus hábitos de vida y obtenga una educación 

que le permita cuidar su propia salud y ser co-responsable de la misma. 

La selección del modo Ayuda (Help) por parte del usuario le permite acceder al 

material de ayuda implementado en el portlet. Esta funcionalidad aumenta de manera 

considerable la usabilidad de la aplicación. La figura6, mostrada a continuación ilustra 

el modo Help en el caso de que un usuario desee recibir información general sobre el 

sistema. 
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Figura 6. Presentación del modo Help del portlet. 

En resumen, este nivel representa la sección de control y unión entre los niveles de 

modelo y vista y es el responsable de recoger y procesar las peticiones de los usuarios 

(dirigidas a través del HTML de las páginas), analizar los parámetros de la petición y 

crear las instancias a los JavaBean que contienen la información del usuario. Además 

de esto, determinará la página JSP que debe ser mostrada en cada momento. 

 
 NIVEL DE MODELO  

Este nivel es el responsable de la comunicación con la base de datos y el 

almacenamiento de los datos personales del usuario. Con el fin de que dichas 

funciones sean lo más independiente posible entre ellas, facilitando así la 

incorporación de modificaciones futuras, se han implementado un conjunto de clases 

bien diferenciadas. De este modo, disponemos de las clases JavaBean para el 

almacenamiento de los datos del usuario durante la sesión y la clase DBManager para 

gestionar las consultas a la base de datos. 

 
 NIVEL DE VISTA  

El núcleo de este nivel los constituyen las páginas JSP, cuyas funciones principales 

son las de presentar información personalizada al usuario o solicitar los datos 

necesarios para generar dicha información. 
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Debido a la importancia que tiene la apariencia de la interfaz en la personalización de 

la información y en la motivación para usar un sistema de estas características para 

mejorar algún hábito nocivo para la salud, se ha prestado una especial atención al 

desarrollo de la misma.  

Con el fin de asegurar que la aplicación desarrollada cumple con los niveles de 

usabilidad requeridos, es necesario el uso de una metodología, técnicas y 

procedimientos. En este proyecto se ha aplicado, entre otras, la metodología “Diseño 

Centrado en el Usuario o User-Centered Design” adaptándolo a las necesidades 

propias del diseño de aplicaciones Web.  

Esta metodología se caracteriza por situar al usuario como centro dentro del proceso 

de diseño y desarrollo del sistema. Es decir, la creación del sitio Web debe estar 

conducida por el usuario, sus necesidades, características y objetivos.  

Esto obliga a involucrar al usuario desde el comienzo del proceso de desarrollo, 

conociendo cómo son, cuáles son sus necesidades, qué les motiva a usar el sitio 

creado, cómo es su experiencia de uso, etc.  

El resultado de todo el proceso es la obtención de un prototipo que presenta una 

interfaz sencilla y amigable, con elementos dinámicos y multimedia que favorecen el 

proceso de aprendizaje. Esta interfaz se muestra en la figura siguiente. 

 
Figura 7. Interfaz de la aplicación. 

 
PILOTO II: FOMENTO DE ACTIVIDAD FÍSICA EN PACIENTES DIABÉTICOS 

 CREACIÓN DE LOS MENSAJES PERSONALIZADOS 
El paciente puede visualizar en el menu de la aplicación distintos mensajes recibidos, 

que pueden ser: 
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 Diarios; 

 Semanales; 

 Mensuales. 

 
Figura 8. Menú de la aplicación. 

 MENSAJES DIARIOS 

     
Figura 9. Mensajes diarios recibidos en el teléfono móvil. 
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Figura 10. Mensajes recibidos por no cumplir los requisitos. 

El sistema elabora un “juicio” sobre la actuación del paciente con respecto a sus 

objetivos usando 3 colores:  

 Rojo: el paciente ha cumplido menos del 50% del objetivo del día (en 

términos de velocidad y tiempo); 

 Amarillo: el paciente ha conseguido entre el 50% y el 80% del objetivo; 

 Verde: si ha conseguido más del 80% del objetivo. 

 MENSAJES SEMANALES Y MENSUALES 

 
Figura 11. Mensaje especial fin de semana. 
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La implementación de este piloto contempla la posibilidad de relacionar la actividad 

física con aspectos psicológicos del paciente con el fin de observar posteriormente si 

la actividad física desarrollada está asociada con aspectos exógenos a la actividad 

física propiamente dicha, tales como el trabajo, el tiempo, el humor o las relaciones 

personales. Estos factores se contabilizan en el servicio denominado “diario” que se 

pueden visualizar en la siguiente figura (figura 12). 

 
Figura 12. Diario de la aplicación. 

I.III.5 FASE 5. EVALUACIÓN DEL SISTEMA 

Previamente a la evaluación de la herramienta e-health implementada, el modelo de 

comunicado creado se ha probado y validado en diferentes fases y con diferentes 

usuarios, entre éstos podemos citar a los profesionales de la salud, expertos y 

usuarios finales.  

La validez del modelo de comunicación ha sido evaluada con un grupo de 

profesionales de la salud, expertos en salud pública y diversos especialistas en 

comunicación. Así, las diferentes dimensiones consideradas, así como las distintas 

fases definidas, han sido valoradas de forma muy positiva. 

Con el fin de evaluar la validez del modelo de comunicación personalizada, y en 

especial las principales hipótesis de esta investigación, el piloto relativo a la 

alimentación saludable ha sido probado y evaluado por una muestra de 51 individuos 
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mediante un análisis cualitativo y cuantitativo, y modelos estadísticos, tanto lineales 

como no lineales. 

Los principales resultados llevan a concluir que la provisión personalizada de 

información sobre prevención en temas de salud por medio de las TIC está altamente 

valorada y que los usuarios perciben que este tipo de información puede favorecer su 

conocimiento sobre el tema y mejorar la concienciación en hábitos saludables.  

La evaluación se dividió en fases, probando, en primer lugar la necesidad de este tipo 

de sistemas, para proceder posteriormente a la validación del concepto mediante la 

evaluación del modelo de provisión de información personalizada. 

Una vez construida la herramienta e-health de provisión personalizada de información, 

la evaluación de la misma se realizó con una muestra de 52 usuarios. De entre estos 

individuos se realizó una separación en grupos atendiendo a razones de facilidad de 

uso de las TIC. Estos grupos valoran muy positivamente el uso de las herramientas 

personalizadas de e-health aunque cada uno de ellos valora de manera diferente los 

distintos aspectos considerados. La figura 13 presenta la información obtenida de la 

muestra global de estos individuos comparando el valor obtenido de los usuarios frente 

a aquellos que no lo son. 

SATISFACCIÓN CON LA E-HEALTH PERSONALIZADA: USUARIOS vs. 
NO USUARIOS

6,5

7

7,5

8

8,5

E-HEALTH MEJOR CON INFORMACIÓN
PERSONALIZADA

INFORMACIÓN ADAPTADA A LAS
NECESIDADES

APOYA AL PROFESIONAL SANITARIO

ACCESO DESDE EL HOGAR

AYUDA A DISMINUIR
DESPLAZAMIENTOS INNECESARIOS

FORMENTA HÁBITOS SALUDABLES

CONOCIMIENTO MEJORADO

PREDISPOSICIÓN a la E-HEALTH

NO USUARIOS
USUARIOS

 

Figura 13. Valoración de la e-health personalizada 
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Del análisis estadístico se obtiene que las variables relevantes para fomentar el 

incremento de la aceptación y el uso de la e-health personalizada son: 

El grado de personalización de la información y el hecho de que el individuo la sienta 

como relevante para sí mismo. 

La posibilidad de empoderar al individuo con el fin de impulsar la posibilidad de tomar 

decisiones basadas en el conocimiento. 

La predisposición y facilidad del uso de las TIC; esto realza la necesidad de incluir 

información con el fin de formar a los individuos en temas de tecnología y no 

únicamente aspectos relacionados con su salud. 

I.IV. CONCLUSIONES Y FUTUROS TRABAJOS 

En este capítulo se presentan las conclusiones que emergen del presente trabajo de 

investigación, sus contribuciones novedosas, así como las recomendaciones futuras. 

El objetivo principal de este trabajo de investigación ha sido evaluar si el uso de 

información personalizada aumenta la efectividad de los sistemas e-health frente al 

uso de información no adaptada a los usuarios. Además de ello, también se quería 

demostrar que la provisión de información personalizada en los sistemas e-health es 

relevante en el caso de querer aumentar las capacidades de los individuos para 

gestionar su salud y de apoyarlos en la adopción de estilos de vida más saludables. 

En este contexto, uno de los principales logros de este trabajo de investigación ha sido 

la creación de un modelo de comunicación y de asistencia médica y sanitaria con el 

objetivo de entregar información personalizada mediante los sistemas e-health. 

Con ello se ha demostrado que: 

 

Esto ha sido reconocido por profesionales, tanto de la comunicación como de la salud 

y de la asistencia sanitaria.  
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I.IV.1 FASE 1: EL MODELO PROPUESTO 

Esta primera etapa se centró en la recogida y el análisis del entorno y los factores 

relacionados con la problemática tratada, con el fin de modificar y ampliar los modelos 

de comunicación estudiados, en especial el Modelo Integrado.  

En este sentido, la principal mejora de esta fase ha sido la consideración de una nueva 

dimensión que consiste, no solamente en la predisposición del individuo hacia el 

cuidado de su salud, sino también la aceptación por el mismo individuo de la 

tecnología. Por eso, una nueva serie de hipótesis ha sido contemplada: 

 Con el objetivo de que la comunicación sea efectiva, el sistema debe proveer una 

información específica adaptada a las características y necesidades de los 

usuarios. Dicho información ha sido desarrollada en el Fase 3 del modelo de 

comunicación. 

 En la fase de evaluación se ha demostrado que se debe mostrar una especial 

atención en los usuarios cuya capacidad de uso de las TIC no sea muy elevada. 

Además, la actitud del usuario relativa a la modificación de un hábito nocivo para su 

salud debe también ser considerada. Por ello, la siguiente hipótesis ha sido también 

evaluada y validada a lo largo de todo el desarrollo de esta investigación. 

 

El hecho de que los modelos teóricos estudiados sólo contemplaran la actitud de los 

individuos hacia el cuidado de su salud representa un obstáculo para aquellos 

usuarios con poco conocimiento de los beneficios que el uso de las TIC apropiadas 

puede tener en sus vidas. En este sentido, resulta fundamental ofrecer información a 

estos usuarios orientada a suplir dicha falta de conocimiento. Por tanto, la siguiente 

hipótesis ha sido demostrada: 
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I.IV.2 FASE 2: MECANISMOS PARA CLASIFICACIÓN DE INDIVIDUOS 

Se han desarrollado nuevos cuestionarios específicos para el problema tratado con el 

fin de clasificar al usuario según su actitud con el fin de poder relacionar su 

comportamiento/conocimiento con la información personalizada.  

Dichos cuestionarios relativos al comportamiento respecto a la salud están basados en 

cuestionarios ya definidos que han sido modificados con el fin de adaptarlos a la 

patología tratada (sobrepeso, diabetes, etc.) y, es especial, de hacerlos más 

amigables al usuario, ya que, en términos de “Interacción Hombre Máquina” es 

necesario que éstos sean breves pero precisos, fáciles de completar y de responder. 

I.IV.3 FASE 3: CREACIÓN DE LA INFORMACIÓN PERSONALIZADA 

Trabajando junto con profesionales de salud, se ha desarrollado una nueva estrategia 

de comunicación personalizada con el fin de de proporcionar a los individuos sanos el 

apoyo necesario para realizar actividades de prevención de enfermedades crónicas 

mediante el uso de sistemas e-health. 

En este contexto, se ha creado un completo conjunto de mensajes que cubre todos los 

tipos de información personalizada que debe ser presentada, desde la etapa de 

desconocimiento hasta la de mantenimiento. Dichos mensajes han sido estructurados 

de manera que faciliten un apoyo personalizado al cuidado de la salud mediante 

actividades de prevención. Esto es posible mediante la selección de la información 

gracias a un conjunto de algoritmos que seleccionan la información apropiada en 

términos de forma, tono y contenido. 

I.IV.4 FASE 4: DESARROLLO DE HERRAMIENTA DE E-HEALTH PERSONALIZADA 

Se han implementado dos aplicaciones diferentes para la promoción de la salud. La 

primera de ellas basada en la provisión de una guía personalizada de alimentación 

saludable, la segunda tiene como objetivo incrementar la actividad física de los 

usuarios con diabetes.  

En la primera de ellas, se ha desarrollado una plataforma Web que presenta las 

siguientes características: 

 Ofrece información personalizada en términos de forma, tono y contenido. 
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 Es visual, dinámica e interactiva gracias al uso de las nuevas tecnologías de 

diseño Web 

 Es fácilmente integrable en un sistema de e-aprendizaje. 

Otra ventaja que presenta esta herramienta es la portabilidad debido al uso de los 

Portlets, implementado como un archivo Web (.war) que es desplegado en un 

contenedor (i.e. pluto portal), siendo su contenido independiente del mismo pero que 

utiliza parámetros generales de configuración del portal. Por ello, la herramienta 

desarrollada puede ser utilizada en cualquier otra aplicación sin necesidad de 

introducir ningún tipo de modificación. 

La personalización y la usabilidad son las principales características que permiten a 

esta herramienta crear un modelo sanitario centrado en el usuario/paciente, 

considerando sus necesidades y preferencias y situando la promoción de las 

conductas saludables como clave para que el ciudadano comience a tener una mayor 

autonomía y control sobre su propia vida. Dichas características han sido mejoradas 

mediante la implementación de las distintas funcionalidades de los Portlets. Además 

de ello, la herramienta anima a lo usuarios a ser más proactivos en el control de su 

salud y, debido a ello, se reduce la incidencia de las enfermedades crónicas.  

I.IV.5 FASE 5: EVALUACIÓN 

Los resultados obtenidos muestran la capacidad explicativa de las variables 

relacionadas con las principales hipótesis mostradas a continuación: 

El uso de información personalizada es crucial para incrementar la probabilidad de que 

los individuos usen en sistema e-health. 

 

El uso de los sistemas e-health por parte de los individuos les empodera a tomar 

control del cuidado de su propia salud. Ésta es una forma muy efectiva de apoyar a los 

individuos en sus decisiones relativas al cuidado de su salud, reduciendo así el 

número de visitas a los centros de salud y, por consiguiente, la cantidad de recursos 

utilizados innecesariamente. 
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Sin embargo, se ha observado la necesidad de formar a conciencia a los individuos 

con el fin de que la aceptación de las aplicaciones de e-health sea lo mayor posible.  

 

Así, se ha observado cómo los individuos con una inicial predisposición baja hacia el 

uso de las TIC necesitan una formación específica que remarque los beneficios de 

ésta y cómo la e-health puede ayudar a simplificar su vida diaria y a facilitar 

información con la que poder decidir sobre sus cuidados. 

A la vista de los resultados de los modelos lineales utilizados, existe una gran 

correlación entre el uso actual de las tecnologías y la predisposición al mismo.  

 

Como conclusión general se puede decir que si el sistema e-health está 

apropiadamente diseñado y implementado puede ser una ayuda efectiva para mejorar 

la relación entre los individuos y el sistema sanitario ofreciendo nuevos servicios que 

crean un sistema de salud más sencillo, humano y sostenible; que beneficie tanto al 

individuo como a los profesionales sanitarios. 

I.IV.6 TRABAJOS FUTUROS 

Como trabajo a desarrollar una vez concluida esta investigación, se mencionan los 

siguientes: 

 Un modelado más complejo, tanto de la información como de los algoritmos de 

provisión de la información, considerando más parámetros con el fin de 

proporcionar información adecuada y personalizada. 

 Una evaluación de las posibilidades de la promoción de e-health para reducir 

visitas no necesarias mediante una implementación real de un sistema como el 

presentado. 
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 La integración de este tipo de servicios en una plataforma HIS (“Hospital 

Information System”) profesional y del seguimiento a medio y largo plazo de cómo 

aceptan este tipo de plataformas los pacientes. 

 Una evaluación más amplia con cuestionarios más elaborados y un número de 

usuarios más amplio. 

 Una evaluación del impacto y de los costes económicos que supone implantar este 

tipo de plataformas. 
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1.1 INTRODUCTION 

In the present context of increased healthcare demand and costs, health maintenance by 

prevention is a major strategic objective of public health systems. Europe is increasingly 

impacted from lifestyle-related diseases triggered by an unbalanced diet, physical 

inactivity, smoking or alcohol abuse. Because people are living longer, they are exposed 

to risks that promote the development of chronic conditions. The majority of these 

diseases can be eliminated through preventative action, such as promoting positive 

health determinants (Byrne, 2006). 

Therefore, it is generally agreed that the focus of healthcare needs to gradually move out 

from the acute-care hospital, to the patient; interventions should move from the acute 

phase of the disease, and towards prevention monitoring and screening, detection and 

treatment. 

In this sense, health organizations and the medical community actively pursue both, 

primary and secondary prevention, respectively dealing with healthy people at risk of 

disease and patients with an established disease at risk of progression. This involves 

multifold strategies covering public information on disease risk factors and healthy 

lifestyle, early diagnosis and appropriate therapies (i.e. physical activity, healthy diet, etc). 

As such, a new set of processes, professional practice and services are required to 

analyse the current situation and enhance the preservation of the well-being of the 

citizen. By well-being it is meant the individual’s conditions by considering both the 

Physical dimension (conservation of health and treatment of illnesses) and the 

Psychological dimension (ethical, political, and social desires and preferences of the 

individual). 

The current situation of health services in the EU is characterised by:  

 its significant relative weight in the European Gross Product accounting for 

approximately 650 billion Euro in the European Union (approximately 9% of the EGP);  
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 a high risk for patient safety1,2;  

 the aging of the population;  

 the demand for high quality services, available to all social groups, regardless of their 

geographical location within the EU;  

 the need for public authorities to effectively react to public health crisis; and  

 the important role played by the healthcare sector, as a driver in the evolution of other 

markets. 

The old parternalism of healthcare systems has given way to a strategy where education, 

ensuring citizen empowerment and healthcare promotion play a vital role. The patient-

centric model will be the main driver for treatment involving a large preliminary stage of 

prevention and self-education. The result will be less later-stage treatment and a 

reduction in expensive complications which require time-consuming and costly treatments 

(Wientjens, 2006). 

From a public health perspective, public authorities are increasingly faced with managing 

international health (e.g. recent problem of SARS (Severe Acute Respiratory Syndrome) 

epidemic, Bayer Lipobay pharmaceutical, Bio-terrorism) or food related crises (e.g. BSE, 

Bovine Spongiform Encephalopathy). In these cases, it is important to identify quickly risk 

factors and utilise personalised information platforms to trace individuals who are subject 

to personal risks and provide push health related information. 

This environment calls for a significant step forward towards innovative e-health delivery 

services by creating a new setting that supports the health knowledge and the services 

provided for the citizen. This will improve current healthcare delivery models and the 

possibility for individuals to choose a healthier lifestyle and being compliant with their 

healthcare treatments. 

                                                 

1 US estimates that 98,000 citizens per year die for medical errors (comparison with other cause of deaths per year: motor vehicle accidents: 43,458; 

breast cancer: 42,297 or AIDS: 16,516) accidents, resulting the 8th cause of death :more than one half of adverse medical events are due to 

preventable medical errors– source Kohn, e al.: Building a safer Health System, US Institute of Medicine, 2000 

2 UK National Healthcare System (NHS) reports that adverse events occur in 10% of admissions at a rate of an estimated 850,000 adverse event per 

year. Source: Building a safer NHS for patients, NHS, 2002 
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E-health services can be considered at the intersection of medical informatics, public 

health and business, referring to health services and information delivered or enhanced 

through Information Society Technologies (Eysenbach, 2001). Statistics in Europe3 

demonstrate an increasing trend of citizens who are accessing health and treatment 

information through Internet (please refer to section 1.7 of this document). This fact is 

opening up opportunities for new e-health use characterised by five converging drivers 

(Deloitte, 2001): financial responsibility, public policy, comparative quality indicators, 

connectivity and social/demographic changes.  

Consumers are being increasingly asked to be more accountable for the costs of their 

care. In addition to being more cost conscious, consumers are finding themselves 

empowered to acquire more health services in terms of information and value-added 

services, such as convenience (e.g. location based services), well-being (e.g. nutrition 

guidelines to check compliance with drug therapies or allergies) or satisfying individual 

preferences (e.g. ethical or religious values). E-health services offer the possibility of 

acquiring quality information in order to help them make sound decisions about their 

healthcare, gathering information prior to or after a visit to reinforce the healthcare 

professional advice; or even to avoid unnecessary visits to the healthcare premises if a 

quality information service can bring individuals out of doubt. 

The possibilities of ICT (Information and Communication Technologies) are fully exploited 

to provide life related information and services, consistency and personalization and 

ubiquity for health in order to strengthen prevention and treatment trends as well as to 

provide continuity of care demands whose benefits for the society are very high.  

Prevention healthcare communication needs to be conveyed from the public health 

authorities to the population. This communication is essential so as to engage individuals 

with the policy envisaged by the public healthcare authorities and provide them with the 

relevant information to feel empowered. If we are to be effective in transmitting this 

                                                 

3 In June 2002, 38% of Internet users in the 15 Member states have sought health related advisory information on the Internet. Flash Eurobarometer 

125, Internet and the public at large, May-June 2002. 
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information, there is the need to analyse how to deliver these messages with the use of 

new technologies.  

In this sense, there are a few personalised healthcare communication methodologies to 

deliver tailored information to individuals in the field of healthcare promotion. However, 

these methodologies do not take into account how this information would be delivered by 

means of new ICT; there is the need of structured healthcare communication to be 

delivered by means of e-health applications to provide personalised information to 

empower individuals by offering quality information.  

Moreover, current e-health applications do not follow a structured healthcare 

communication methodology that takes into account the two dimensional aspects of 

healthcare, providing information solely based on the healthcare dimension, often 

forgetting that different individuals take information in various ways. Besides, e-health 

systems that tailor information to the specific needs of the individual are still in their 

infancy. 

This research intends to understand whether tailored communication is effective in 

enhancing the capacity of individuals to be empowered regarding their healthcare 

knowledge. Besides, it is envisaged to work out whether the use of e-health systems can 

be boosted by personalising the provision of information. The consequences of increasing 

the use of e-health are discussed later on this document. 

As such, a novel framework to deliver a personalised healthcare communication has 

been conceived, designed, implemented and evaluated. This framework contemplates 

the use of e-health in order to support individuals and enable them to take an active 

control of their healthcare. The proposed framework is a modification of an existing 

healthcare communication methodology enhanced in order to adapt it to the provision of 

information by new ICT devices.  

The first steps of the methodology were modified to create a new tailored information 

model to be delivered through new technological devices. In order for the personalised 

information provided to be more effective, a new dimension was considered: the 

acceptance of ICT. In this sense, this research proposes, a new e-health acceptance 

framework that adds a deeper insight into previous existing initiatives and by considering 

different elements of individuals’ behaviours regarding both the healthcare dimension as 

well as the acceptance of technology. 
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Further to the conception of the new model, new tools to create the personalised 

information were conceived, designed and implemented together with the assistance of 

healthcare professionals. This would allow the possibility of an intervention by means of 

an e-health application to follow the same protocols as a face-to-face process. Hence, 

tailored information to individuals could be delivered depending on a number of 

psychological and physical factors. These intermediate tools made possible the 

development of the entire healthcare communication framework, and although they are 

not part of the hypothesis as such, their development has proved to be essential for the 

whole implementation of the e-health communication framework. 

In subsequent stages, the communication strategy was implemented by building a 

personalised e-health system to delivered information in the field of healthcare promotion. 

This system was implemented by using the most up-to-date Internet technologies to 

make the most out of the user experience, both in terms of human-computer-interaction 

and in the way the information is presented. In this way, the process by which individuals 

are empowered in order to take proactive decisions concerning their healthcare is clearly 

enhanced. 

Finally the complete framework was evaluated at different stages with the various 

stakeholders in order to understand whether personalised e-health platforms are more 

efficient in enabling individuals than general information e-health systems.  

Results show that personalised e-healthcare is a very effective means to enhance 

healthcare communication methodologies. It has a direct impact on the different actors of 

the healthcare value chain in the following terms: 

For the individual 

 Empower individuals to manage more actively their healthcare 

 Promote the use of e-health applications 

 Support individuals in their face-to-face visits to the healthcare professionals and in 

potential clarifications after a consultation 

For professionals 

 More informed and involved patients. 
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 Possibility of tailoring the therapies to the characteristics and needs of individuals, 

and having an extra-support for patients. 

 Possibility of focussing on the activities that require dedicated assistance, as there is 

a personalised support on-line for non-urgent matters. 

For healthcare systems 

 Cost reductions with unnecessary visits to the healthcare premises avoided. 

 Citizens with a higher knowledge on prevention strategies and healthcare promotion. 

 Citizens more actively engaged in taking care of themselves with relevant information.  

1.2 HYPOTHESES 

 

Figure 1.1. Main hypothesis of this research. 

The following represent the specific hypotheses that serve as a basis to the elaboration of 

this research:  

 

Figure 1.2. First hypothesis of this research. 

In order for the communication to be effective it is essential to understand the 

determinants of the issue. Therefore, it is convenient to put into practice a comprehensive 

organizational healthcare change model to monitor behaviour change.  

Increasingly healthcare organizations are using healthcare change communication 

frameworks to guide the development of their activities. This is so due to several reasons 

(in Glanz et al., 2002, pp 335, 336). Again, Glanz et al suggest that each stage of the 
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innovation requires a unique set of strategies if the change is to grow and to mature 

(p.337).  

 

Figure 1.3. Second hypothesis of this research. 

With an Internet approach, it is possible to tailor information. Rather than a one-size fits-

all approach, a singular approach per individual or group of individuals is taken.  

As Kreuter et al. argue (Kreuter, 2000), in health education, studies have shown that 

tailored print materials are generally more effective than non-tailored ones in helping 

individuals change health-related behaviours. Moreover, it has been long studied that 

tailorability can enhance participation in health promotion programmes (Prochaska et al., 

1993; Campbell et al., 1994; Skinner et al., 1994; Strecher et al. 1994; Kreuter and 

Strecher, 1996; Brug et al., 1996, 1999; Bull et al., 1998; Dijkstra et al., 1998; Marcus et 

al., 1998). The addition of the technological component is what has been analysed along 

this research. 

 

Figure 1.4. Third hypothesis of this research. 

Taking into account only healthcare behaviours is not enough to boost the use of e-health 

among the general population. Moreover, identifying the attitude towards technology and 

more concretely the use of the Internet to acquire the right advice is more effective. 

Understanding the attitude towards the use of ICT allows presenting the information in the 

right way: content, channel, format, etc. 

 

Figure 1.5. Fourth hypothesis of this research. 
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It is widely believed that ICT empower individuals to take more informed decisions. What 

still needs to be proved is whether personalised information is even more effective in 

promoting individuals’ readiness and proactivity in doing so. 

 

Figure 1.6. Fifth hypothesis of this research. 

Advantages include interactivity, use of active learning methods, multimedia presentation, 

temporal flexibility, relative ease of tailoring, and low costs relative to its potential 

population reach (Rimal & Flora, 1997). However, basic access to the Internet remains a 

significant issue for many countries worldwide (Skinner et al. 2006). Again, Skinner et al. 

argue that another critical issue related to access pertains to the form and content of 

Web-based information itself. ICT is often heavily text laden, presenting a barrier for 

some with low literacy levels. Furthermore, as the amount of disinformation and spam 

increases on the Internet users require e-Health literacy as well to effectively utilize e-

Health. Literacy skills in e-Health include general awareness of Internet resources, the 

ability to seek and find such resources, and the skills to evaluate them and apply the 

knowledge gained to a health problem (Norman, 2004). 

 

Figure 1.7. Sixth hypothesis of this research. 

The final question, and the one that covers the rest is to measure whether by the fact that 

e-health provides tailored, and therefore relevant information to users, these will be more 

interested in the use of this tools to be independent, informed, empowered, to make 

sound decisions. By proving this hypothesis there will be evidence that tailoring 

information to users can be of tremendous assistance to have more informed citizens with 

all the benefits it carries out. 

The benefits of using the Internet for individuals are that it is easy, and convenient, and 

targeting interests and needs becomes possible. It is also possible to stage readiness to 

change. 
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It is possible to determine the probability of e-health use by understanding the elements 

that affect the changes in attitude of individuals. Once this information becomes available 

it is possible to determine the probability of use of different e-health initiatives: evaluate 

the different options, advantages and disadvantages of e-health. 

1.3 OBJECTIVES 

In order to demonstrate the hypotheses put forward in the previous section (Section 1.2) it 

becomes necessary to cover several partial objectives which are listed next: 

 

Figure 1.8. First objective: Revision of the state-of-the-art. 

The revision, analysis and study of the different Theories and Models used in the fields of 

Public Health and Psychology in order to understand the reasons why users change 

towards healthy habits, comply with treatments, attend health promotion campaigns, 

consider health prevention messages, etc. Furthermore, Technology Acceptance 

Theories and intention-based models, focusing on the behavioural intentions of 

individuals to predict use of technology, have been thoroughly revised and adapted to the 

characteristics of this research. 

This first step will allow us to review the existing literature, and discover whether this 

research has already been accomplished or if there are any partial results that need to be 

incorporated to the main hypothesis. This will also assist us in understanding the 

methodologies that we need to use in understanding the determinants of this issue. 

 

Figure 1.9. Second objective: The creation of tools to place individuals. 
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Figure 1.10. Third objective: The design of personalised communication strategies. 

An e-health application that, based on the personalised communication framework 

proposed, provides tailored information in order to create attitudes in individuals that 

enhance their predisposition in relation to acquire beneficial patterns in individual’s 

lifestyles is the practical implementation of the framework. 

 

Figure 1.11. Fourth objective: The implementation of personalised e-health applications. 

 

Figure 1.12. Fifth objective: The evaluation of the personalised e-health framework. 

In this way it is possible to demonstrate the value of e-health applications in order to 

promote sound healthcare habits as well as create consciousness in individuals to adopt 

healthy lifestyles. Furthermore, this evaluation will prove that personalized information is 

more effective than general information by evaluating whether the system that provides 

tailored information is understood to a greater extent than general materials. Moreover, it 

will be also possible to prove that empowering people by the provision of e-healthcare is 

more effective with tailored material rather than with general e-health systems. 
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1.4 STRUCTURE OF THIS THESIS 

This thesis is structured as follows: 

Chapter 1 puts forward the overall need for this research, presenting the demand for a 

personalised e-health communication framework. In the last sections the hypotheses, 

objectives and the structure of this thesis are presented. 

Chapter 2 depicts the environment around which this thesis is developed, covering from 

general e–health aspects, the use of the Internet to search for on-line healthcare 

information, to the specific background of public healthcare informatics. Furthermore, it 

presents the justification from the personalisation point of view for this research. 

Chapter 3 presents the materials and methods used. In this sense, the theoretical and 

conceptual groundings that have been a starting point for the development of the 

personalised e-healthcare framework, in particular the methodology followed. It also 

details the different trends in evaluation methodologies in e-health and describes the 

process followed to select the most convenient for the evaluation of this research 

Chapter 4 presents the conception and the implementation of the framework. 

Furthermore, it describes how the different steps have been ensambled in order to 

elaborate and implement the new personalised e-healthcare framework proposed. It also 

details the final implementation of two different personalised communication strategies via 

the use of e-health applications. 

Chapter 5 is devoted to the description of the evaluation followed and presents the 

results obtained from this evaluation. It describes the different phases and the validation 

by the different actors involved in validating the tool. Besides, a statistical analysis has 

been performed to estimate quantitatively the influence of the different variables on the 

final predisposition towards the use of personalised e-healthcare. 

Chapter 6 discusses the main research results and contributions of the thesis to the 

research area as well as suggestions for future research. 

Finally, the Bibliography and other references used in the development of this thesis. 
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2.1 INTRODUCTION 

This chapter introduces the state-of-the-art in the public health informatics context, as 

well as other fundamental aspects of the application of new Information and 

Communication Technologies to enhance the healthcare of individuals by personalising 

the information delivered.  

Last, the research framework, with a listing of initiatives in the field is put forward, in order 

to set the context into which this research was grounded. 

The introduction of new Information and Communication Technologies (ICT) in the field of 

healthcare represents a radical catalyst for change, with important implications for cost, 

quality and access. 

Interactions between engineering and medicine to improve human health can be traced 

back for centuries. This requires a new approach because chronic conditions, such as 

diabetes, heart disease, asthma and cancer, require management on an ongoing basis, 

often for many years or decades. Health systems therefore require the personal 

involvement and commitment of individual patients to adhere to their treatment and make 

behavioural changes, if they are to effectively manage their healthcare. Aspects of a 

patient-centred approach can be seen in the increase in self management and patient 

education initiatives, resulting in a move to more collaborative care. The benefits of this 

‘patient-centred’ approach are that they promote greater patient responsibility and optimal 

usage which ultimately leads to improved health outcomes, quality of life and cost-

efficiency. Figure 2.1 describes the evolution of e-health from the first days where 

providing connectivity was the focus, through personal health systems, towards the new 

trends where the focus will be on “predicting” the patient, being able to be proactive in 

prevention and in initiating initiating the treatment before the diagnosis of an illness has 

been performed. 
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Figure 2.1. Waves in information systems for healthcare. Based on DG Information Society 
and Media & ICT for health. Presented at the ICT for Biomedical Sciences Conference 

Special presentation 

This new model is only feasible through the proper use of ICT, in combination with 

appropriate organisational changes and skills. It will introduce a new landscape in 

European healthcare, in which individual citizens are placed at the centre of healthcare 

process and are strongly encouraged to participate actively in it. 

 

 

Figure 2.2. The new healthcare systems  

e-Health can help specifically to: 

 Support prevention and personalisation;  

 Evolve from reactive to proactive care; 

 Facilitate integrated and open care; 

 Support information exchange. 

A wise use of new ICT has proved invaluable in broadening access to information for 

consumers and patients. Innovations in technology are emerging to give patients 

electronic access to their health record and the ability to gather specific information 

tailored to their illnesses, chronic conditions and health characteristics. 
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One of the most dramatic effects of the Internet and World Wide Web (www) is its ability 

to engage patients and consumers more actively in health issues (Nguyen, 2004). The 

Internet provides patients, families, and health providers with unparalleled opportunities to 

learn, inform, and communicate with one another, supporting a rising tide of consumerism 

with greater demands for expedient access to information and greater involvement in 

health care decision-making (Robert Wood Johnson Foundation, 2000). 

2.2 A HOLISTIC CONCEPT OF HEALTHCARE 

The highest attainable standard of health is a global public good and a fundamental 

human right. Nowadays, people in Western societies are living longer and in general 

enjoying better health than ever before1. One of the greatest achievements of public 

healthcare systems and policies has been to enable people to live active and fulfilling 

lives well beyond retirement age. However, it is well known that Western societies still 

face major challenges that require attention and action. This increased longevity of the 

population entails a rise of chronic physical diseases and other changes in the disease 

pattern, mental illness, mobility difficulties, etc. Moreover, our rapidly changing society 

habits and the availability of huge amounts of information trigger new behaviours and 

individuals choices and citizens’ rising expectations for health information and healthcare. 

The following lines describe different definitions and principles of health that provide a 

holistic view of how the concept of healthcare is regarded across different worldwide 

institutions worldwide: 

 According to the World Health Organisation, health is “a state of complete physical, 

mental and social well-being and not merely the absence of disease or infirmity”.  

 The United Nations International covenant on Economic, Social and Cultural Rights 

recognises; “the right of everyone to the enjoyment of the highest attainable standard 

of physical and mental health”. 

                                                 

1 “Key data on health 2002”, Eurostat 2003, “The health status of the European Union - narrowing rhe health gap”, 

Commission 2003, and the WHO Health For All database (HFA), 2004. References and supporting material are available at 

http://europa.eu.int/comm/health/ph_overview/strategy/health_strategy_en.htm. 
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 The UN Committee on Social and Economic Rights adopted a General Comment on 

the right to health in May 2000: “An inclusive right extending not only to timely and 

appropriate health care but also to the underlying determinants of health (safe water, 

housing, food, environment, living/working conditions, information)”. 

 The 1978 Alma Ata Declaration sets out the principle that governments have a 

responsibility for the health of their citizens including primary health care and that 

people have the right and duty to participate individually and collectively in the 

planning and implementation of their health care. 

 The Ottawa Charter for Health Promotion highlights 5 core tasks for reaching health 

goals: build healthy public policies, create supportive environments, strengthen 

community actions, develop personal skills, re-orient health services.  

 The European Social Charter, adopted by the Council of Europe (1961, revised 1996) 

states that: “Everyone has the right to benefit from any measures enabling him/her to 

enjoy the highest possible standard of health attainable”. 

These previous definitions highlight the fact that, not only healing but also, providing an 

environment that facilitates lifestyles patterns and individuals choices is essential. Many 

diseases that cause the burden of today’s healthcare pattern (i.e. diabetes, cancer, 

cardiovascular diseases, etc) are often caused by unhealthy habits such as the lack of 

physical activity, tobacco consumption, obesity, etc.  

Western national healthcare systems are striving to cope with the changing pattern of 

disease, increased patient expectations, new treatment options, financing difficulties, and 

the globalizing healthcare market. Policies in Public Health in these societies aiming to 

protect and improve healthcare of their citizens must adapt to the new circumstances. As 

an example, an important factor in the changing patterns of disease comes from the 

ageing population. The proportion of people aged over 80 years is expected to increase 

by 44% between 2010 and 2030, totaling 8.1 million people in European Union (EU)2,3. 

                                                 
2 WHO: Investing in Mental Health, 2003 

 

3 16 The Social situation in the European Union, European Commission, 2003. 
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2.3 THE CONCEPT OF HEALTHCARE PROMOTION 

However, it was not until 1986, when the World Health Organisation (WHO) defined 

healthcare development as “the process of enabling people to exert control over the 

determinants of health and thereby improve their health” (Figure 2.3).  

 

Figure 2.3. The definition of health (WHO) 

Thus, key elements of healthcare are: 

 The promotion of healthcare in order to improve people’s lifestyles; 

 The active participation of individuals in the healthcare process 

Health promotion is the process of enabling people to exert control over the determinants 

of health and thereby improve their health. As a concept and set of practical strategies it 

remains an essential guide in addressing the major health challenges faced by 

developing and developed nations, including communicable and non-communicable 

diseases and issues related to human development and health (Health Promotion 

Agency, 2006). 

Health promotion is a process directed towards enabling people to take action regarding 

a specific healthcare issue. Thus, health promotion is not something that is done on or to 

people; it is done by, with and for people either as individuals or as groups: individuals 

are the centre of health promotion. Its purpose is to strengthen the skills and capabilities 

of individuals to take action and the capacity of groups or communities to act collectively 

to exert control over the determinants of health and achieve positive change.  

2.3.1 ROLE AND RELEVANCE OF HEALTH PROMOTION 

In tackling the determinants of health, health promotion includes combinations of the 

strategies first described in the Ottawa Charter (Ottawa Charter for Health Promotion, 

1986), namely developing personal skills, strengthening community action, and creating 

supportive environments for health, backed by healthy public policy. The Ottawa Charter 

draws attention to the fact that special attention should be also given to the need to 

reorient health services towards health promotion.  
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Health promotion will include actions directed at both the determinants of health that are 

outside the immediate control of individuals, including social, economic and 

environmental conditions, and the determinants within the more immediate control of 

individuals, including individual health behaviours.  

Health promotion is a powerfully relevant strategy for social development: it also 

encompasses the principles that underlie a series of strategies that seek to foster 

conditions that allow populations to be healthy and to make healthy choices. The range of 

strategies draws upon multiple fields of thought including anthropology, epidemiology, 

sociology, psychology and other behavioural sciences, public health, political science, 

education and communication, to name a few, and their respective methodologies.  

2.3.2 HEALTH PROMOTION AND DETERMINANTS OF HEALTH  

Health is a resource for life that enables people to lead individually, socially and 

economically productive lives. It is a positive concept emphasising social and personal 

resources (physical, mental and spiritual).  

It has long been acknowledged that there are certain prerequisites for health that include 

peace, adequate economic resources (and their distribution), food and shelter, clean 

water, a stable ecosystem, sustainable resource use, and access to basic human rights. 

The challenge to meet these fundamental needs must remain a core goal for all action 

directed towards health, social and economic development.  

Recognition of these prerequisites highlights the inextricable links between social and 

economic conditions, structural changes, the physical environment, individual lifestyles 

and health. These links provide the key to a holistic understanding of health, and are 

meaningful to people's lives as they experience them.  

2.4 CURRENT CHALLENGES OF HEALTHCARE SYSTEMS 

It is widely believed that healthcare systems are facing nowadays numerous challenges. 

On one side, at present, the quality of care is treatment oriented, there are increased 

expectations and demand for quality, as there are higher income and education levels, as 

well as higher mobility and information available.  

Furthermore, the management of huge amounts of health information that need to be 

available securely, accessibly, and in a timely manner at the point of need, processed 
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efficiently for administrative purposes, and the need to provide the best possible health 

care under limited budgetary conditions are major challenges. 

Besides, these challenges are also reinforced by chronic diseases, demographic 

changes, rising costs due to enhanced demands for quality, professional shortages, 

medical accidents and other. The proportion of people over 65 is expected to almost 

double by 2050 (OECD, 2006a). Chronic diseases are on the rise, and so are their 

management costs. Furthermore, more elderly people will require prolonged medical care 

and assistance to ensure they live independently. All these factors are starting to place 

additional strain on European healthcare systems (EC, 2006). By 2050, average public 

spending for health and long-term care in countries of the Organisation for Economic Co-

operation and Development (OECD) may rise to 10-13% of the Gross Domestic Product 

(OECD, 2006b). The emerging situation will not be sustainable unless action is taken at 

all levels to change the way healthcare is delivered. 

Traditional healthcare institutions offer treatment mainly on the basis of disease 

symptoms instead of being based on prevention mechanisms. The drawback of this 

approach is that it is associated with high costs and a reduced quality of life for patients. 

Again as the OECD reckons (OECD, 2006), although the advantages and benefits of 

preventive healthcare are widely recognised, current health systems in OECD countries 

invest only a fraction of their expenditure (merely 3% on average) in disease prevention.  

Moreover, most healthcare services are delivered inside medical premises, a true 

inconvenience in the interest of supporting a dynamic lifestyle. Despite being built for 

acute events, many hospitals allot a significant number of their beds to chronically ill 

patients, with considerable cost consequences. Efficient remote monitoring, counselling 

and care are thus required to avoid this situations that would have a positive impact on 

the patient, and on the hospital in terms of cost, effort, etc. While never a replacement for 

personal contact from health professionals, there is much evidence that they can provide 

a useful complementary role, providing the patient with easy access to both specialist and 

general health topics (Jones et al. 1993; Bouhaddou and Warner, 1995).  

Therefore, there is the need of a restructuring within the delivery of healthcare and the 

structure of healthcare systems. This reorganisation entails a two-fold paradigm shift: 

 from symptom-based to preventive healthcare and 

 from hospital-centred to person-centred health systems. 
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Achieving this paradigm shift will ensure continuity of care at all levels, from prevention to 

rehabilitation, and at all places where citizens or patients may need care, whether inside 

clinical settings or in ordinary living and working environments (“follow me” healthcare). It 

will also enable provision of personalised care, from lifestyle and health status 

management to individualised medicines and treatment. 

 

Figure 2.4. Healthcare paradigm shift 

Globalised public health requires a global policy response and a global governance 

framework involving a multiplicity of actors. Alongside the abatement of diseases and the 

difficulties in financing healthcare, the whole sector is on the cusp of a digital revolution. 

The focus of healthcare will move increasingly out of the acute-care hospital, and closer 

to the patient. It will shift away from intervening in the acute phase of the disease, and 

towards early screening, detection and treatment, as well as towards preventing the 

disease in the first place. 

However, good health needs to be defined in much broader terms than simply the 

prevention of illness. It also includes ensuring a protective environment (with relevant 

legislation, policy and services) and a health promotion mindset, empowering individuals 

and groups to make decisions in their best health interests. However, while policymakers 

can help raise awareness, create health-enabling conditions and provide good 

healthcare, each and every citizen has an important role to play in shaping his or her own 

good health through personal choices. Of course, choices are based on what people 

know and what they are ready to take responsibility for. Reliable and user-friendly health 

information is needed to stay in good health.  It is in this sense that Public Health can 

impact the way information is delivered. 

Most health policies, both in the EU and in the Member States, stress the increasing 

importance of continuous health promotion and prevention as a determinant for the health 

condition and the quality of life of European citizens. Therefore, the drivers of the 

healthcare models of the following decades are: 
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 Prevention: The main goal is to maximize and maintain the health potential of the 

individual. 

 Continuity of care: The healthcare treatment is part of the patient lifecycle without 

time and space constraints. Care is proactively driving the patient into a prevention 

circuit package and is not provided only following an occasional acute event. 

 Compliance: Once a healthcare treatment-therapy or even just an advice has been 

provided, it is key to motivate individuals follow and comply with it. 

 Personalization: Shift from the current healthcare approach, focussed on diseases 

and pathologies, to a new approach based on the binomial specific patient (clinical 

history, healthcare habits, healthcare professionals to deliver just-in-time personalised 

and prevention-focused services compliant with the Citizen's personal health state, 

preferences and ambient conditions: Citizens to make informed decisions about 

therapies and nutrition at any time/place according to the real-time evaluation of their 

health state 

 Healthcare authorities to improve risk management of systems:  

 Actors in the healthcare delivery value chain to get access to and generate 

valuable information, assuring the global sustainability of the system. 

2.5 AROUND THE PATIENT 

 

Figure 2.5. ICT can support health promotion. (Flatley-Brennan and Safran, 2005) 

2.5.1 PATIENT-CENTRED HEALTHCARE 

Patient-centred healthcare is a term that is now commonly used but rarely defined by 

those using it. As Stewart (2001) states, it is often understood by what it is not: 

‘technology centred, doctor centred, hospital centred, disease centred’. The traditional 

biomedical management model of healthcare involved ‘paternalistic’ treatment where the 

health professional decided the appropriate course of treatment, often without significant 
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patient involvement in the decision. This situation has been changing as, over the years, 

many people have become more interested in and informed about health issues and in 

taking more responsibility for their personal healthcare. The significance of patient-

centred healthcare is that it moves the healthcare focus from the disease to the patient. 

2.5.2 PRINCIPLES OF PATIENT-CENTRED HEALTHCARE 

Extrapolating from the definitions, key principles of patient-centred healthcare can be 

identified which resonate with patients around the world, regardless of the healthcare 

system, resources available or culture:  

 Respect and support for the individual patient, their wants, preferences, values, 

needs and rights. 

 Access to the healthcare services warranted by their condition. This includes 

access to appropriate, quality and safe treatment to make an informed choice.  

 Information that is appropriate, relevant and timely and information exchange 

between patients and others involved in healthcare to enable patients to make 

informed decisions and take effective action to improve or manage their health. 

Information should be presented in a format appropriate to the needs of individual 

patients, according to health literacy principles considering their condition, language, 

age, understanding, abilities, and culture. 

 Empowerment/motivation of patients to take responsibility for their healthcare and 

be as independent as possible and for patients’ organisations to be recognised, 

involved and encouraged to take leadership roles. 

 Involvement of patients in healthcare at their level of choice and the involvement of 

patients and patient representatives in a meaningful way in all decision making 

processes which will have an impact on patients’ lives. 

2.5.3 BENEFITS OF PATIENT-CENTRED HEALTHCARE 

There is growing evidence that designing health systems with the patient at the centre is 

an appropriate and cost-effective way to address the needs of people with chronic 

conditions. A number of research studies have concluded that there is a positive link 

between the practice of patient-centred healthcare in clinical settings and outcomes 

(including Bauman et al (2003), Little et al (2001), and Henbest et al (1992)). Collectively, 

these studies indicate that the patient-centred approach can lead to a variety of positive 
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outcomes including patient satisfaction, emotional health, symptom resolution, function, 

physiologic measures (i.e. blood pressure and blood sugar level), pain control, 

engagement and task orientation, reduction in anxiety, quality of life, satisfaction and an 

increase in efficiency resulting in fewer diagnostic tests and unnecessary referrals.  

Once again, elements of a patient-centred approach such as effective communication, 

patient-tailored interventions, patient support and a holistic approach have been shown to 

be essential to encourage patients to adhere to their treatments (WHO, 2003).  

The studies also show that patients often want a patient-centred approach. There are, of 

course, times when patients do not want to actively participate in their healthcare and a 

balance needs to be reached between encouraging engagement in care and respecting 

personal preferences. The results are encouraging but there is still much research to be 

done to develop a significant evidence base with comparisons and conclusions 

complicated by the different methodologies and varying definitions of patient-centred 

healthcare often used.  

Health status is important and can be assessed through measurement of physiological 

measures such as blood pressure and clinical assessments such as wound healing. 

However, special emphasis should also be provided to healthcare behaviour relating to a 

patient’s behaviour and attitude to their treatment should also be assessed.  

This is because changes in behaviour such as adherence to therapies and self-

management of conditions through diet, lifestyle and/or therapies directly impacts on 

other outcomes such as health status and well-being. It is accepted that health is not just 

about the treatment of a condition but about social, physical and mental well-being. But 

social outcomes are not always considered and patient-centred healthcare aims to bring 

the focus away from the disease and back to the person. It recognises that a person’s 

quality of life does not solely depend on the impact of their disease on their health but 

also encompasses how the disease impacts on their participation in society, and their 

physical and mental well-being.  

Assessments of quality of life can only be made by the patient and therefore patients 

must have the information and decision-making skills to have a choice – to be able to 

determine what would be appropriate treatments and successful outcomes to treatment 

for them.  
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2.5.4 TOWARDS A PATIENT-CENTRED FUTURE 

It is widely believed that designing healthcare systems around patients, addressing their 

needs such as providing access to appropriate treatment, relevant information and 

support, will empower people to take responsibility for managing their health, leading to 

better patient outcomes, health outcomes and economic outcomes which will help to 

relieve the major burden on health services. There are many different starting points for 

patient-centred healthcare and patient involvement depending on the healthcare system 

policy, culture and attitudes. What is important is that policy makers, managers, 

healthcare professionals and the institutions that represent the patients working in 

partnership understand the value of patient-centred healthcare.  

Healthcare information needs to become increasingly personalised, with medical 

information and technology tailored to the specific needs and characteristics of each 

individual; so that patients can get involved with their care and feel that this healthcare is 

relevant to their distinctiveness. A deeper focus on the patient is needed.  

Healthcare is the system of services from professionals to patients; the purpose of 

healthcare as a service is to fulfil the expectations of the patient. This means a deep 

change from healthcare systems with a paternal approach in which the patient was 

healed with practically no involvement.  

The decisive role in healthcare and its reform cannot be made alone by the State/Policy 

makers, other stakeholders need to be involved and, for sure, the decisive role must be 

played by the citizen. The individual who really gets the actual, not just a formal, right to 

choose needs to be equipped with sufficient clear, correct, relevant and timely information 

for decision making and in this way it will be possible to bear real responsibility for taking 

a sound decision. The providers of the healthcare services in such a system need to have 

a role of professional advisers to citizens and administer their responsible decisions. 

2.5.5 EMPOWERING INDIVIDUALS: PATIENTS AND HEALTHY CITIZENS 

The patient of today is increasingly well-informed and motivated. Designing healthcare 

systems around patients will empower people to take responsibility for managing their 

health, leading to better patient outcomes, health outcomes and economic outcomes 

which will help to relieve the major burden on health services. Furthermore, clinicians are 

not the only individuals who need greater access to patient information. Well-informed 

patients are better equipped to actively participate in their own care and decision-making.  
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Both as patients and as healthy individuals, people can benefit from better personal 

health education and disease prevention. They need support in managing their own 

diseases, risks and lifestyles. A growing number of people are looking proactively for 

information on their medical conditions (Holmes et al., 2001, Eurobarometer, 2003). They 

want to be involved actively in decisions related to their own health, rather than simply 

accepting the considerable discrepancy (‘asymmetry’) in knowledge between themselves 

and health professionals. e- Health services provide timely information tailored to 

individuals in need (NIH, 2001). Specialised online resources are available for health 

education, safety and security at work (AMA, 2001), and lifestyle management.  

2.6 E-HEALTH IN CURRENT HEALTHCARE DELIVERY MODELS 

The strengthening of health systems through e-Health may contribute to the enjoyment of 

fundamental human rights by improving access to information, equity, solidarity, quality of 

life and quality of care (WHO, 2005).  

Recent advances in modern information and communication technologies (ICT) are 

causing a major impact across all areas of life, and this trend is set to continue. This 

applies to the health sector in particular, an information-intensive sector where many 

aspects constantly require the wider use of new technologies, from purely medical or 

treatment related issues to those issues related to the administration of health systems. 

Furthermore, ICT also act as catalysts and even initiators of certain trends and fields in 

healthcare such as imaging, healthcare monitoring and intelligent medical implants, for 

example. The health sector is perhaps one of the most information-dependent businesses 

and one in which the handling of information is an issue of crucial importance. As it has 

been long argued (references) modern ICT (with special emphasis on the Internet), hold a 

significant potential for improvement of the modern healthcare delivery systems, and the 

rationale for adopting these in many cases is strong. However, in order to achieve this 

ambitious goal the use of modern of ICT should meet the needs of the stakeholders 

involved in the healthcare delivery chain, that is: citizens, patients, healthcare 

professionals, healthcare providers and policy makers (CEC, 2004).  
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Figure 2.6. A definition of e-health. Source: (Eysenbach, 2001) 

e-Health has effectively become an umbrella term for a wide range of usage and 

applications, encompassing a range of sectors and includes a wide range of 

stakeholders, from end to intermediate users including health professionals, 

administrators, and the general public (Eng, 2001), both as a patient in case of having a 

pathology diagnosed and/or treated or as a mere consumer that wants to take care of 

his/her own health. A distinction worth mentioning from the user perspective is the fact 

that currently, users are being referred to as full time customers, rather than just patients. 

In this sense, Public Health Informatics, would be a synonym of e-Health. 

From information level point of view, public health informatics could be regarded as the 

area dealing with population information and tackling the areas of prevention and 

healthcare promotion. Relating to the rest of areas that need integration from biomedical 

informatics (Martín-Sánchez et al., 2003), as the term dealing with all the levels of 

information is denominated, public health informatics is placed from genetics to the public 

health informatics arena as shown in the following picture (Figure 2.7).  
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Figure 2.7. Synthesis of all “Health Information levels” (Martín-Sánchez et al., 2001) 

e-Health and its applications are increasingly looked upon as a potential answer to the 

healthcare requirements of a modern society, with higher expectations and demands for 

better health care, improvements in medical outcomes, and maintenance of a relatively 

high quality of life, even (or especially) with the onset of old age and / or long terms health 

conditions coming to the fore as more prominent issues.  

e-Health should have an impact on health systems by making health services more 

efficient and improving access to care. It should benefit healthcare providers, 

professionals, and final users through higher quality of care and health promotion. It 

should also affect the cost of care by reducing redundancy and duplication of 

examinations and making possible economies of scale.  

The aim is not to substitute the medical professional, but to provide a quality and 

personalised support that helps avoiding unnecessary visits to the premises and 

motivates and supports the individual in managing his/her own healthcare with 

quality/certified information. ICT for Health can be instrumental in supporting this 

paradigm shift by developing systems and services to:  
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 Accelerate the advancement of medical knowledge and improve the understanding of 

disease-related processes.  

 Empower citizens to become actively involved in managing their own health status. 

 Improve prevention and early diagnosis of many diseases, thus reducing overall 

healthcare costs and improving the citizens’ quality of life. 

 Enhance patient safety. 

 Enable cost-effective management of chronic diseases. 

 Facilitate active ageing and independent living for the ageing population. 

Table 2.1. shows the different applications of e-health vs the domain in which they are 

developed. In darker grey and in bold the focus area of this research is highlighted.  
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Application 
Domain 

Consumer Health Clinical Care Public Health 

Real-Time Video 
Transmission  

Remote consultations 

(home, office, or 

wherever the patient is 

located) 

Remote consultations 

between clinician and 

patient or between two 

clinicians.  

Videoconference: public health 

officials during emergency 

situations (chemical/biological 

attack). 

Static File 
Transfer  

Personal health records 

online. Educational 

videos. Sending reports 

on health conditions.  

Transfer of medical 

records and images (e.g., 

X-rays, MRI, CT scans).  

Incident reporting. Collection of 

info from departments/labs. 

Vigilance: diseases/epidemics. 

Maps: epidemiology monitoring

Remote Control  Remote control of patient 

monitoring equipment.  

Remote/virtual surgery. N/A  

Information 
Search and 
Retrieval  

Online searching: 
health info or self-
assessment guides. 
Looking for a doctor or 
hospital.  

Practice guidelines. 

Searches of professional 

medical literature.  

Access to literature, 
research results and 
epidemiologic data. Delivery 
of alerts & information to 
healthcare professionals.

Information provision. 

Real-Time 
Collaboration  

Collaboration with care 

providers. Participation 

in support groups.  

Consultation among care 

providers (surgical 

planning, digital images).  

Videoconferencing during 

emergency situations 

(chemical/biological attack) 

Technical 
Challenges  

Protection of patient 

information. Ubiquity: 

consumers reached at 

the Point of care. 

Policies for validating 

quality of information.  

Sustained bandwidth & 

low latency for remote 

consultations and 

collaboration. Security of 

clinical records. Network 

reliability.  

Security: confidentiality & 

integrity of health information. 

Network reliability. Security 

from information warfare or 

attacks on the network's 

physical infrastructure.  

Table 2.1. The application of ICT to the different fields of healthcare4. 

                                                 

4 Adapted from Computer Science and Telecommunications Board, Commission on Physical Sciences, Mathematics, and 

Applications, National Research Council. 2000. Networking health: Prescriptions for the Internet. Washington, DC: National 

Academy Press 
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2.6.1 THE CURRENT STATUS OF HEALTHCARE AND E-HEALTH 

The types of user needs that e-Health services should cater for can be derived from 

patient centred criteria that have been developed and applied in the offline world, 

especially those aiming to put the patient at the centre of healthcare provision. A more 

holistic concept of patient care, should offer a good base for such a transposition onto the 

healthcare world with its model based on eight dimensions (Picker Institute). Transposing 

these dimensions onto e-Health issues relating to information provision and potential 

outcomes would result in the following list of areas needing to be addressed: 

 access to information and useful resources, 

 quality of information accessed / obtained, 

 the perceived (valuable) educational content of the online health information, and 

integration with other related services, 

 respect of patient’s values – ethical issues but also issues having any impact in this 

regard (including more active involvement in decision making such as regarding the 

treatment), 

 linguistic needs and learning preferences addressed online, 

 comfort and ease of use, 

 emotional support (including alleviation of fear and anxiety). 

In order to maintain the above requirements, most health policies in western countries, 

(i.e. in the EU, Canada and in the USA), stress the increasing importance of continuous 
health promotion and prevention as a determinant for the health condition and the 

quality of life of citizens. For these reasons, public health policies target awareness 

raising actions and education to improve individual’s lifestyle. Furthermore, health 

promotion and disease prevention are two aspects of health practice that can be 

dramatically transformed by the use of modern ICT. Information is key to health practices 

that underline promotion and technology can improve its flow making it accessible, 

manageable and meaningful. Moreover, in these information intensive disciplines, ICT 

can certainly promote personalised healthcare strategies that are tailored to individual-

level preferences, needs, and state of mind.  

In addition, and consistent with the above ideas, the use of modern technology, if 

managed correctly, can be regarded as a powerful tool for (re) addressing the prevailing 
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state of affairs, as e-Health tools and applications provide a magnificent support to an 

enhanced access to health information in general and indeed, to the health system itself 

in particular. This access is not meant in the retrieval of information from the system to 

the individual but also the provision of new services in a useful and meaningful way. 

Moreover, e-Health should be regarded as a means to enhance the services provided by 

the healthcare system being these the services of public interest, even if focusing on the 

individual, and being offered to individuals, patients, carers, community, with the main 

intention to enable, support and enhance their health related activities. These services do 

include formal consultations with health professionals, or similar facilitating treatment and 

informed decision making, but also other, less structured forms of information provision 

and exchange, such as health issues awareness raising services, emotional support (be it 

a part of formal consultation, peer to peer or similar) services, reminder and warning 

services and so on. Administrative and commercial transactions are also a part of service 

offerings that the provision of those, while not being directly related to healthcare, they 

smooth the healthcare process and avoid the patient unnecessary efforts.  

While in principle the end user can also be a health professional, this research will focus 

on the services offered to the individual as one of the most beneficiated parts of the use 

of modern ICT in the healthcare chain. 

The focus on e-Health brings to the fore some relevant user related issues that need to 

be handled with extreme care. E-Health provision channels such as the Internet, 

increasingly eases patients access to world-wide medical databases, and a variety of 

disease-specific sites, making the ’delivery’ more diffuse and bringing up some key 

concerns about the quality of information that is being offered. Concerns about the quality 

of healthcare information found on the web let to the focus of one “Healthy People 

2010´s” health communication objective, “quality of Internet health information sources”, 

as public health officials recognise that “the potential for harm from inaccurate information 

is significant” (ODPHP, 2000 ). Personalised information, patient monitoring by medical 

doctors and certificated healthcare information are key to enhance the patient’s 

healthcare process (del Hoyo-Barbolla et al., 2005) 

2.6.2 FACTORS AFFECTING DEMAND AND USAGE OF E-HEALTH 

A variety of factors can be expected to affect the demand and the effective usage of 

health care services, including the user/potential user’s health and motivational status to 
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undertake a treatment, socio-economic factors and the specific characteristics of the 

healthcare delivery system.  

(1) HEALTH AND MOTIVATIONAL STATUS OF THE INDIVIDUAL 

One factor that will clearly influence health-related activity patterns, whether offline or 

online, is health status. It can generally be expected that people with health problems or 

with a health problem in the close environment is more likely to look for health-related 

information and / or to have contact with health services than will those who do not. It can 

also be expected that people will vary in their health-related activities depending on the 

specific condition(s) that they have as well as on whether the condition is acute or new 

(for them) or more chronic and long-standing. In addition, different types of health-related 

activity can be expected depending on the stage of the condition. For example, 

information seeking and/or multiple opinion seeking may be especially likely where 

diagnosis is difficult or uncertain. Likewise, information seeking might be high just after 

diagnosis and treatment recommendation, but may also remain high for conditions where 

there is no clear path to recovery or where there are uncertainties as to what the most 

effective treatments might be. In later sections (2.8), some available evidence of the 

influence of these factors on online health-related activity will be reviewed. 

Motivation to address the health issue is another important factor that influences health 

activity patterns. Another factor concerns the family situation of the individual. There is 

evidence that women often play a gatekeeper role in relation to family health matters, 

including the health of their children and of their partners. Such gatekeepers are likely to 

be especially active in seeking health-related information and may also play an active role 

in advice seeking/consultation activity, as well as in treatment management/compliance.  

This type of role may also be found in “carers”, those caring for someone who is 

dependant because of age, disability or long-term illness. 

(2) ATTITUDES, ORIENTATIONS, SKILLS AND KNOWLEDGE 

As well as the direct effects of health status (of self or other family members) on health-

related activity, a range of psychosocial factors are also of importance, such as attitudes, 

orientations, skills and knowledge. 



E-HEALTH IN CURRENT HEALTHCARE DELIVERY MODELS 

 

 

 

37 

One set of factors that may affect health-related activity includes the extent to which the 

individual is oriented towards health information seeking and their levels of health 

literacy/knowledge/skills. 

These may affect both the amount of information seeking and the degree of success or 

value of such information seeking as does take place. 

Another set of factors relates to the individual’s beliefs about their health and about who 

is responsible for maintaining it. This includes their perceptions about where the locus of 

control for their health lies (with themselves or with others, such as doctors) and their 

degree of interest in self-management versus relying on a doctor-driven approach. Such 

factors may affect the extent to which people look for information themselves or shop 

around for multiple opinions. 

Another, related, set of factors concerns the extent to which the individual takes a 

proactive or reactive approach to health matters. Proactive approaches are likely to lead 

to earlier and more timely information seeking and consultation, and there is evidence 

that women are more likely to be proactive than men in this regard. This may, in turn, 

affect the likelihood of looking online for information or advice. 

Also relevant in this regard is the extent to which the individual has a preventative 

orientation, for example, in terms of finding out about and adopting a healthy lifestyle. 

Such an orientation might be a factor in increased likelihood of online searching for 

lifestyle information and advice. 

In addition, there are factors associated with quality expectations of healthcare services 

and related factors such as expectations of immediate consultation and treatment versus 

a preparedness to wait (e.g. if used to a “waiting list culture”). Again, such factors are 

likely to affect the motivations of individuals in relation to engagement in health-related 

activities, whether offline or online. 

(3) ACCESS TO THE INTERNET 

In the figures below (Figure 2.8), the first indicator relates the individuals that use the 

Internet, on average at least once a week. The graphic indicates that, broadly speaking, 

the Nordic countries are those who have a higher rate of connection reaching almost 80% 

in some of them. On the other hand the newly incorporated countries are those with the 

lower rates together with other old EU countries such as Greece.  
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Figure 2.8. European individuals regularly connecting to the Internet. Source: EUROSTAT 

The second graphic depicts the European households that have a broadband Internet 

connection. Again the Nordic countries seem to stand out among the EU25. Spain seems 

also to hold a high position with a 15%, levelling countries such as Luxembourg or 

Austria, that have a higher use of Internet as it can be observed in the first graphic 

(Figure 2.9 and Figure 2.10). 
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Figure 2.9. Households having a broadband connection. Source: EUROSTAT 

 

Figure 2.10. Growth of individuals using the Internet between 2002 and 2005. Source: 
Survey of ICT in enterprises .EUROSTAT 

Hence, the Internet should be seen as complementary to other initiatives at national level 

to provide health information services to citizens; a support to other services to make 

more informed choices and to feel more comfortable and responsible of one’s healthcare. 
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The following graph (Figure 2.11 and Figure 2.12) shows the interaction of individuals 

with government authorities through the ICT. Again Nordic countries represent those with 

higher interaction with governmental institutions. The graph distinguishes 3 different types 

of interaction: obtaining information, downloading forms and sending forms. The first 

modality (information obtaining) is, by far the most used by individuals; this represents the 

first step to be taken by citizens when interacting with their institutions and the easiest 

interaction form requiring the lowest effort from individuals. After the Nordic countries, 

Spain must be rated as one of the countries with higher interaction with the authorities, 

with almost one in four citizens having used the Internet for obtaining information from 

public authorities, including their national healthcare systems. 

 

Figure 2.11. European individuals interacting with public authorities. Source: Eurostat 
(2003). 
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Figure 2.12. E-government usage by individuals. Source: Eurostat (2003). 

Again the following chart (Figure 2.13) shows the perceived benefits experienced and 

expected from users when interacting with their public authorities. 

 

Figure 2.13. Benefits perceived from on-line interaction with public authorities. Source: 
EUROSTAT: create your own graphs, 2006.  
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Among the different modes of interaction with public authorities, the ones rating with 

higher time saved are depicted in the following figure (Figure 2.14): 

 

Figure 2.14. Average time saved per transaction per service. Source: EuroStat, 2003.  

The healthcare services rate as one of the highest in terms of time saved when using on-

line interaction. Over 90% of citizens using e-services find the on-line service to have 

benefits. The ones mentioned the most are saving time and flexibility as the main 

advantages, followed by improved information, faster service response and money saved 

and better control. Business users show a similar profile. 

(4) SOCIO ECONOMIC FACTORS 

Socio-demographic and socioeconomic factors affect administrative/financial 

relationships with healthcare systems and health-related interests and activity patterns. 

Such factors are likely to influence propensity towards e- health related activities.  

One factor influencing health-related activity is age, with an increasing prevalence and 

incidence of many types of health problem with increasing age, and increased utilisation 

of health services amongst the older segments of the population. 



E-HEALTH IN CURRENT HEALTHCARE DELIVERY MODELS 

 

 

 

43 

Another influencing factor is gender. Studies suggest that females have higher use of 

health services; on their own behalf and as gatekeepers of family health. They are have a 

more proactive approach to healthcare: in information seeking and preventative activity. 

Education also plays a role in information seeking. People with higher levels of education 

are more likely to adopt proactive approaches to health management. As it will be put 

forward in previous sections (2.6.1 and 2.6.2), levels of health literacy and knowledge are 

also likely to be higher amongst those with higher levels of education. 

The graph below (Figure 2.15) shows the relation between education and computer 

literacy; it grows with a higher level of education and is higher for younger segments of 

the population. 

 

Figure 2.15. Relationship between age, level of education and computer skills. Source: 
Eurostat, Community survey on ICT usage in households and by individuals. 

Although most countries have extensive publicly funded health systems, income is an 

important factor in health-related activity. In general, people with lower incomes 

experience health disadvantages throughout the lifecycle, including higher levels of 
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morbidity and mortality at all ages. As such, lower income people might be expected to 

make greater use of the health services. However, recent studies using European 

Community Household Panel data have found that this is not necessarily the case, 

particularly in relation to utilisation of specialist services. When self-reported health status 

is controlled for, the data provides little or no evidence of income-related inequity in the 

probability of a GP visit but substantial pro-rich inequity in virtually every country in the 

probability of contacting a medical specialist (van Doorslaer et al., 2003). Despite their 

lower needs for such care, wealthier and higher educated people appear to be much 

more likely to see a specialist than the less well off. This phenomenon seems to be 

universal in Europe, but stronger in countries where either private insurance cover or 

private practice options are offered to purchase quicker and/or preferential access. 

As before, two possible hypotheses can be postulated in relation to the possible 

implications for propensity to engage in health-related activity online. On the one hand, 

lower income people, if they have Internet access, might be expected, all things being 

equal, to be more likely to seek information or advice online if there are barriers to 

specialist consultation and advice within the traditional health system. On the other hand, 

higher income people might have greater expectations and experience in relation to such 

information seeking and this might encourage more utilisation of the Internet for health-

related matters on their part. 

(5) THE STRUCTURE OF THE HEALTHCARE DELIVERY SYSTEM 

One important factor affecting utilisation of specialist facilities is the extent and the nature 

of any so-called “gatekeeper” functions within the health services. Traditionally GPs have 

acted as gatekeepers within many national health systems, whereby they act as the main 

or only source of referrals to specialist care and ancillary services (imaging, laboratory 

tests, etc). The rationale for such a function may include the view that “doctor knows best” 

and/or a desire to ration or otherwise control service utilisation.  

The existence of a gatekeeper function and the opportunity for, and extent of self-referral 

might impact on propensity to look online for health information and advice in somewhat 

different or even sometimes apparently contradictory ways. These are factors that need 

empirical exploration and underline the importance of contextual issues in helping to 

interpret and understand data on e-Health utilisation patterns. 
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Finally, waiting lists are an important factor influencing health service use. This applies 

particularly in relation to waiting times for seeing a specialist and/or for specialist 

treatment. There are wide variations in this regard across countries. The implications for 

e-Health may arise in various ways. 

To begin with, those confronted with long waiting times for specialist consultation may be 

more likely to look online for information and advice during the waiting period. This may 

also apply in countries where waiting times for a non-acute GP consultation are high. 

In addition, waiting times for specialist (surgical) procedures are an increasingly important 

factor influencing cross-border activity in healthcare. It can be expected that online 

information and communication services will play an increasing role in relation to both 

administrative and clinical follow-up aspects of such activity. 

(6) HEALTH SERVICE ACCESS MODE PREFERENCES  

The e-Health analytic framework now moves on to a consideration of factors that affect 

preferences in relation to modes of access to health services. Different access 

media/channels may be preferred for different types of concrete health activity. Factors 

that may influence such preferences include convenience of a particular access mode, 

the quality of service that can be achieved and cost considerations, as well as media 

preferences conditioned by experience, skills and so on. 

Apart from this, it is useful to look at available data on sources and media usage in 

relation to health and healthcare services and matters. 

2.7 PERSONAL HEALTHCARE SYSTEMS 

The driving requirements to ensure an efficient healthcare system are, among others, to 

empower the patient, to implement patient centric healthcare models and to involve 

patient organisations as the drivers for this transformation. 

In this sense, the existing experiences in chronic disease management have been 

designed to support individuals in taking an active role and learn how to self-manage their 

care. Nevertheless, various problems are linked with this healthcare model, mainly in the 

areas of organisational mechanisms and change management. There is the need for a 

reengineering of many  of the management processes associated with chronic disease, 
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and with the education of the patient and conveying the guidelines into daily clinical 

practice and redesigning the delivery system. 

At the end of the day, in order to convince the patients and the health professionals, 

some data generated by clinical trials will be needed that persuade them that the 

technology will help to prolong lives or have a better quality of life (EC, 2007). 

Again, experts in the field agree (EC, 2007) on the fact that Personal Health Systems 

(PHS) give patients and citizens personal empowerment for health prevention and access 

to care and demonstrate a practical implementation of ICT.  

Existing best practices in the field demonstrates that PHS represent a fundamental 

advance in the delivery of health services, the prevention of diseases and provide 

substantial savings on the healthcare cost.  

However, there is still the need of medical evidence to define models that enhance the 

feasibility of the integration of personal health systems into healthcare delivery models. 

This reorganisation will also affect the reimbursement policies that will need to implement 

new funding schemas like incentives for the promotion of people for being healthy or tax 

reimbursement for people investing in their health. In this upcoming consumer choice 

system, the market oriented services will complement the public financed healthcare, 

while in the future these services will be provided by the cooperation between voluntary, 

public and private systems (EC, 2007). 

2.8 HEALTH RELATED INFORMATION: E-HEALTH 

The health sector is arguably one of the most information-dependent businesses of all 

(NIH, 2001). The development of societies where health considerations permeate all 

policies can only take place if modern information and communication technologies are 

also fully utilised. With the help of these technologies citizens’ participation in the 

definition of health and health relevant policies can be enhanced. 

As it has been stated previously, consumers need to take increasing responsibility for 

their own healthcare and for decisions about appropriate treatments and acceptable 

outcomes. Consumers and patients have been rapid adopters of electronic 

communications and are using the Internet for information searching, social support, e-

mail, health assessments, and other elements of personal health management. Patients 
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are also demanding — and are willing to pay more for — online interaction with their 

healthcare insurers and providers. A survey carried out in the USA found that 34% of e-

health consumers would pay extra for the ability to manage their benefits online, and 25% 

would pay more for online interaction capabilities with their physicians. Moreover, in the 

USA 20 to 25 % of these consumers would switch health plans or physicians to gain such 

capabilities (Deloitte Research, 2000). 

Individuals, healthcare providers, public health professionals, employers, policymakers, 

and others recognize that ready access to relevant, reliable information would greatly 

improve everyone's ability to address personal and community health concerns (Fox and 

Rannie, 2000; DOH, 2001;). Medical errors and adverse effects have been documented 

to be severe problems for which information is a crucial part of the solution (IOM, 2000). 

Public health professionals know from experience that timely and complete information on 

abnormal patterns of disease and other public health threats would help them save lives 

in their communities. Health emergencies, whether personal, local, or national, all require 

that prompt and authoritative information about the situation, its consequences, and any 

victim(s) be readily available to those involved. The national goal of eliminating significant 

health disparities associated with income, race, and ethnicity also cannot be achieved 

without better information about the distribution of health inequities and effective 

interventions to address them (NIH, 2001). 

In Europe, availability of, and access to, reliable information is also crucial for health 

promotion and prevention. There is a great deal of information available from evidence-

based research and other types of evaluation, but gathering, assessing, summarising and 

disseminating it requires coordinated efforts. The provision of high quality, efficient, cost 

effective healthcare can only be truly realised through the collaborative efforts of various 

health professionals, planners, funding providers, administrators and, very importantly, 

the individuals themselves. Real added value can be gained through systematic 

exchange of information and collaboration regarding the development of infrastructure for 

reliable information systems. One aspect of this concerns media usage for getting 

information about health matters. A recent Eurobarometer survey looked at sources of 

information about health that are used by citizens in the old EU 15 countries 

(Eurobarometer, 2003). 
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2.8.1 E-HEALTH FOR CITIZENS 

The general ageing of the population requires increased attention to all possibilities for 

increasing citizens’ working and functioning capacity, or more broadly, the health 

potential, of the population. There is good evidence for the view that a promotional, cross-

sectorial health and welfare policy can be effective in the long term. Thus prevention and 

early detection of disease is an increasingly important aspect of health care delivery. In 

addition, individual citizens are expecting, and being expected, to play a greater role in 

ensuring their own well being and are looking for high quality and reliable information on 

how to stay healthy. This development can be supported by increased availability of 

reliable information and through new types of interactive telematic services. 

For citizens to be able to influence developments on both at local, national and broader 

level, solid information concerning health determinants and other health policy issues is 

needed. It is essential that the citizen/patient should be able to have confidence in the 

accuracy and validity of health-related information. There is a large and growing body of 

health-related information on the World Wide Web. 

However, the huge amount of information available via the Internet is of highly variable 

quality. The growing use of such information by patients, is also affecting the old type of 

relationship between patient and doctor. Currently, the Internet provides numerous 

possibilities for obtaining a second opinion with relatively little effort. Initiatives to produce 

“health portals” or "call-centres" aimed at citizens are increasingly evident, although 

these, to be of help should be carefully designed and assessed with the help of 

professionals. 

At the same time, many people do not have access to Internet facilities. Very important 

on this topic is also the consideration of social and literacy conditions to be taken into 

account.  

The expected benefits from eHealth, from the perspective of general public, mainly focus 

on the potential to: 

 Improve health status of general population by supporting healthy lifestyles, 

facilitate making informed health decisions. 

 Enhance the effectiveness of care for individuals, by for example improving the 

compliance with a prescribed therapy (this issue is relevant for providers too). 
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 Reduce health disparities among general population by applying new approaches to 

improve the health of underserved segments of population, 

 Empower people to take greater control of their health by supporting better-

informed health decisions and self-care, 

 Better management of users of the healthcare systems what is known as 

customer relationship management (CRM). 

2.8.2 PATIENT EDUCATION SERVICES 

Patient education includes education on treatment choices and medicines, health 

education and health promotion. It also covers patient's rights and ethical issues. 

Education can improve the management of chronic diseases and conditions as well as 

improve quality of life by encouraging healthy lifestyles, and it plays a major role in 

helping to meet the needs of the population and the increasing prevalence of chronic 

diseases. The Internet and mobile communications are becoming essential tools in 

patient education. 

2.8.3 SOURCES OF INFORMATION: THE INTERNET 

In this section, the preferences for individual’s sources of information will be described. 

This will allow setting the context, and providing justification to the fact that e-health 

should be regarded as a means to reach a wide (Table 1.2) that health professionals are 

the main source of information for a little under half of the population, followed by TV for 

just under one in five people. Smaller numbers reported text-based sources and even 

fewer reported the Internet to be their main source of information. 
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Table 2.2. Main source of information about health. Source: Eurobarometer (2003). 

In interpreting these findings, however, it is important to take into consideration a number 

of factors. Firstly the question asked concerned main source of information, people use 

more than one source; and especially use the Internet for finding support information.  

Overall, for example, almost one in four (23.1%) reported having used the Internet to 
get information about health, ranging from almost half of the population in Denmark 

(47.2%) to fewer than one in eight (11.7%) in Greece. In addition, two in five Europeans 

(41.5%) felt that the Internet was a good way to get information about health and 
further one in six (15.9%) felt that it depends on the information. More than one in 

four (26.7%) felt that they could not answer the question, presumably reflecting the fact 

that many had no experience of the Internet. 

The following graph (Figure 2.16 and Figure 2.17) shows the percentage of individuals 

that have used the Internet for health information searching. Most anglo-saxon countries 

are the top in the rank, with Nordic countries situated next. This is a reversed position 

from the general use of Internet, where the Nordic countries stand out higher than anglo-

saxon countries. 
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Figure 2.16. Individuals using the Internet for health information searching. Source: e-user 
project. 2003. 

 

Figure 2.17. Online searching for health-related information in Europe. Source: SIBIS (2003). 
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There is a more recent survey although data from Spain is not available; although the 

situation may be similar to that in Italy as the graphs above show. The following chart 

(Figure 2.18) depicts the users having gone on-line to search for healthcare related 

information in 2005. It can be observed that Internet users look for healthcare information 

more often than non Internet users. 

 

Figure 2.18. Searching for health information on the Internet (2005). Source: e-user project 
(2006). 

In 2005 just over one-half (50.6%) of Internet users and almost one-third (30.6%) of the 

population in the surveyed countries reported ever having searched online for health 

information.  

The percentage of the population who have ever searched for health information online 

has increased considerably over the three year period, from just under one-in-five 

(19.1%) in 2002 to almost one-in-three (30.6%) in 2005. Denmark, the country that held 

the leading position in 2002 remained the forerunner, with eHealth users now in majority 

at the population level (53.5%). 

The percentage of Internet users who have ever searched for health information online 

has also increased substantially, from just over one-third (36.3%) in 2002 to one-half 

(50.6%) in 2005 (shown in Figure 2.18). This growth in online searching for health 

information has been due both to the increase in Internet users and to the increase in 

using the Internet for this purpose amongst those who are Internet users. 
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Figure 2.19. Increase of individuals searching for health information on the Internet 2002-
2005. Source: E-user project (2006). 

Health related information seeking is something that is generally done more than once, 

typically being triggered by the occurrence of some health-related episode. Almost one-

half (44.7%) of those who have ever done it said that they had done it between two and 

five times and a similar number (46.3%) said that they had done it 6 or more times. At the 

country level, Danes tend to be quite frequent users, but are surpassed here by Czech 

and Hungarian users. This is shown in the following tables (Figure 2.20 and Figure 2.21): 

 

Figure 2.20. Frequency of searching for health information on line (of internet users who 
search information on-line). Source: E-user project (2006). 
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Figure 2.21. Individuals who could see themselves using the Internet for health information 
(of those currently not doing it). Source: E-user project (2006). 

The potential demand (amongst current non users) for using the Internet to search for 

health information is high, representing more than three-quarters (78.6%) of Internet 

users and more than one-half (53.9%) of Internet non users (Figure 2.22). 

 

Figure 2.22. Types of information searched for online; % of e-health users. Source: E-user 
project (2006). 
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Amongst those who searched online for health information, information about specific 

conditions or treatments was most frequently sought (85.8%), followed by information 

about healthy lifestyles (50.2%) and then by practical information about health services 

that are available (37.6%), (shown inFigure 2.23 and Figure 2.24). 

 

Figure 2.23. Types of information searched for online; % of population. Source: E-user 
project (2006). 

At the population level, on average 26.2% of those surveyed have searched online for 

specific health information, about 15.3% have looked for healthy lifestyle information and 

11.4% have looked for information about health services. 

 

Figure 2.24. Usefulness of Internet for getting health information needed (% of e-Health 
users). Source: E-user project (2006). 
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As Figure 2.25 shows, the vast majority of users (98.7%) said that they found the Internet 

useful for getting the health information that they needed, and most of these found it very 

useful. 

 

Figure 2.25. E-health seeking patterns (% of e-health users). Source: E-user project (2006). 

When looking for information the majority (70.2%) of users typically rely on search 

engines, while about 1-in-10 (10.8%) go directly to a specialised health site and 1-in-12 

(8.1%) follow the links from general portals that they visit. A typical search therefore starts 

at a general search site and not at a health site. Lack of availability of health portals for 

the public or of awareness of available portals are likely to be factors influencing this 

(depicted in Figure 2.26). 
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Figure 2.26. Searching online before or after visiting a doctor (% population). E-user project 
(2006). 

At the population level, the overall percentages who reported searching online for health 

information after a visit to a doctor was 14.3% and before a visit to a doctor was 7.3% as 

it can be observed in Figure 2.27. 

 

Figure 2.27. Searching online before or after visiting a doctor (% e-health users). Source: E-
user project (2006). 

Almost half (47.1%) of those who have searched online for health information said that to 

had done so at least once to follow-up after a face-to-face consultation, whilst one-quarter 

(24.3%) reported having done this as part of preparation for a visit to a doctor. This gives 

an indication of how the Internet is coming to be used as a complement to face-to-face 

consultations and, from an individual perspective, the potential for patient empowerment 

(Figure 2.28). 
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Figure 2.28. Internet making users more informed about health matters (% e-health users). 
Source: E-user project (2006). 

The vast majority (92.5%) of those who have searched online for health information said 

that the Internet had made them more informed about health matters. About one-in-three 

(31.1%) said that it had made them a lot more informed and three-in-five (61.4%) said 

that it had made them somewhat more informed; this can be observed in Figure 2.29. 
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Figure 2.29. Profile of Internet users.  

Younger people are more likely to have a positive attitude towards the Internet as a 

source of health information than are older people, as were those with a higher level of 

educational attainment compared to those with a lower level. However, the data 

presented includes both Internet users and non-users, and usage increases with 

educational attainment and decreases with age. 

In addition, specific user characteristics tend to shape requirements in relation to the 

information they want to be able to access about doctors. Healthy consumers tend to be 

interested on issues regarding convenience and logistics (e.g. office location, opening 

hours, expected waiting time etc.) while those with a health condition are much more 

concerned about the doctor’s experience with a certain illness, the type of procedures he 

or she has performed, and of course the outcomes (Stone et al., 2002). 



THE BACKGROUND 

 

 

 

60 

2.8.4 CONSULTATION ABOUT HEALTH MATTERS 

Apart from information seeking, media usage/preferences in relation to consultation with a 

doctor or other health professional are also of core relevance. In this case, the main 

options are face-to-face, telephone and Internet consultations. Although there is little data 

available on direct comparisons between these media, there is some data on the 

prevalence of using the telephone and Internet for medical consultations (BISER, 2003). 

This report also found that even amongst Internet users, in all regions only very small 

percentages reported doing any online clinical interaction with their own doctors. The 

following graphs (Figure 2.30 and Figure 2.31) show the reasons for searching on-line 

health information. Again Spanish seem to rate quite high in looking for general 

information about health. 

 

Figure 2.30. Reasons for online searching for health-related information (e-health users). 
Source: SIBIS (2003). 

 

Figure 2.31. Reasons for seeking health-related information (e-health users). SIBIS (2003). 
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Amongst Internet users who accounted to search for online health-related information, 

getting better informed on one’s general health was the most commonly cited motive 

(53.6% in Europe and 71.0% in the US). This was followed by seeking a second opinion 

on a medical diagnosis (49.3% in Europe and 57.7% in the US). Considerably fewer cited 

supporting their role as carer of an ill or disabled person as a reason (24.8% in Europe 

and 42.6% in the US). Seeking a second opinion online has particular significance for 

doctor-patient relationships and its prevalence varied widely across the EU Member 

States. This topic is referred to in a further section (2.7.4) in this chapter. 

The indication is that significant numbers of people are now actively using the Internet to 

address specific medical matters. This makes it important to strengthen current efforts to 

ensure that health information sources on the Internet are of good quality, as well as 

educating the public about how best to use the new online capabilities and doctors about 

how to manage the new doctor-patient relationships that are evolving. 

Apart from issue of convenience and availability, other factors such as costs and 

(perceived) quality of different media / sources are also likely to influence preferences 

and usage patterns. For example, if telephone consultations are free then they may be 

used as a cheap option. Consumers / patients are also likely to differ in their preferences 

for the various media because of differing perceptions of quality, different levels of skills in 

using the particular media and more general preferences as regards preferred media for 

information acquisition and interpersonal interaction. These preferences are also likely to 

vary depending on the specific type of health activity that is being undertaken. For 

example, people may be happier to engage in administrative or information gathering 

activities by phone or online, but may prefer face-to-face interaction for consultation about 

a medical condition. As regards the latter, preferences may also vary depending on 

whether it is an initial consultation about the condition or a follow-up, and so on. 

Some US research has already suggested that e-mail consultation with their primary 

provider may be a preference as a supplement to more traditional face-to-face contacts 

for patients who have Internet access (Harris Interactive Health Care News, 2004). The 

main user issues consistent with this that were identified in this study included: 

 forgetting to ask all relevant questions during a face-to face consultations; 

 having to see a doctor for rather trivial things that could have been done over the 

phone or e-mail; 
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 getting a timely response to queries; 

 having to provide same personal / condition related information anew every time. 

Users felt that improvements could be made through the use of e-mail for follow up after 

face to face visits were made. Other areas where it was proposed that the Internet could 

be put to a good use was through sending e-mail reminders for preventive care and 

online availability of lab tests. The latter could be made available to the patients 

themselves and/or their doctors. In this regard, the issue of confidentiality was raised by 

the doctors in the study but the patients perceived no major difference between receiving 

results via post / telephone and online. Doctors also raised the issue of potential anxiety if 

test results are not are interpreted correctly, while both patients and doctors agreed that 

sensitive test results should be communicated face to face only (Harris Interactive Health 

Care News, 2004). 

Some doctors have shown reluctant to engage in online interaction with patients (Boston 

Consulting Group, 2001), and this has been traced to concerns expressed about threats 

to the confidentiality of the doctor-patient relationship, malpractice liability, additional 

workload, while the appropriateness of e-mail correspondence was also questioned for 

some situations (for example ethical considerations would militate against delivering bad 

news to the patients over the Internet). 

Some doctors have pointed out the increase in what has been dubbed ‘the Internet 

Printout Syndrome’, where patients come to the GPs practices armed with printouts 

downloaded from the Internet. The reaction of doctors is said to be a mix of irritation, 

hostility, rejection, and fear (Kiley and Graham, 2002). 

(1) E-HEALTH LITERACY 

The aspect that seems a natural starting point concerns health literacy, which is relevant 

irrespective of the mode of service provision (i.e. how accessed) and media channel 

involved. It can be argued that good health literacy is even more relevant for self-directed 

health activities undertaken online. The whole issue of health literacy has emerged as an 

important item on the research agenda in medicine and public health because of 

evidence that the reading ability of the average adult falls well below the reading level of 

educational materials, directives, forms, and informed-consent documents commonly 

used in the health field (NCSALL, 2005). 
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There is inherently a close association between general literacy and health literacy, an 

issue that has been examined in the US (Hanson-Divers, 1997). The relevance of health 

literacy in general has been confirmed in some small-scale studies of specific groups. For 

these groups it was found that specific health literacy problems (e.g. understanding of 

medical terminology and being able to formulate an appropriate line of questioning about 

symptoms) affect their ability to obtain and understand useful information.  

(2) ONLINE INFORMATION QUALITY AND QUALITY ASSESSMENT SKILLS 

Another key area concerns the ability of users, and the strategies they employ in order to 

establish and/or verify the quality of online health information. A recent study sought to 

compare the perceived credibility of websites by two different groups, ordinary users and 

experts in the health area (Stanford et al, 2002, Fox and Raine, 2000). It found that the 

experts and ordinary consumers diverged considerably in their credibility assessment 

criteria. Consumers tended to focus on design and look whereas experts were much 

more concerned about the quality of information, that is to say about the content, its 

source, the credentials of the authors and so on. 

Overall, there seems to be a strong case for the provision of some form of evaluation 

assistance for individuals using web sites featuring health information and/or offering 

related services to citizens. Furthermore, trusted intermediaries might also have a role to 

play here by providing assistance in evaluating websites (and/or offering a set of scanned 

sources). 

(3) FINDING WHAT IS NEEDED 

A very practical requirement for e-Health users / potential users is to be able to find the 

information that they need. In fact, a recent European survey (SIBIS, 2003) found that 

online e-Health users generally report being able to find the information that they need. 

Indeed Internet users who had searched online for health-related information generally 

reported such searches to have been successful. The vast majority (more than 90%) said 

that they were able to find health-related information on the Internet and of those who 

found information, the vast majority (more than 90% again) judged it to be suitable for 

their needs. There was relatively little variation across countries, with the lowest overall 

success rates reported in Italy (80.5%) and highest in the UK (89.9%). 
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(4) THE ROLE OF THE CHANNEL FOR INFORMATION DISSEMINATION  

One important aspect of usability in relation to health-related information is the 

mode/media through which the message is delivered. In particular, there seems to be a 

link between the delivery of information using multimedia and the users’ receptivity 

towards and the comprehension of the information delivered. As demonstrated in several 

experiments in the field of general learning, the use of multimedia has a positive impact 

on acquiring the information, especially in the case of scientific explanations, namely by 

adding illustrations to text or adding animation to narration (Mayer, in Bader & Stein 

2003). 

Indeed, multimedia has been demonstrated to facilitate different learning styles regarding 

e-Health information for patients in a pilot study based on a set of users who had a high 

stake in acquiring information and learning about a specific serious condition.  

In addition, multimedia channels also can: 

 assist in overcoming linguistic, cultural, and physical barriers; 

 convey the unique experiences of patients and heath care professionals; 

 presenting materials in different formats but also accommodate different perspectives; 

 and assist in tailoring and customising information to the needs of individual patient 

(Wiljer and Catton, 2003). 

The use of multimedia also facilitates the dissemination and delivery of some practical 

information, for example, self-examinations and certain kinds of exercises, but also to 

learn from other patients’ experiences.  

2.9 PROMOTING HEALTHY LIFESTYLES THROUGH ICT: PUBLIC HEALTH 

INFORMATICS 

Public health informatics has been defined as the systematic application of information, 

computer science, and technology to public health practice, research, and learning 

(Friede, Blum, & McDonald, 1995; Yasnoff, O’Carroll, Koo, Linkins, & Kilbourne, 2000). In 

an article introducing public health informatics as a needed discipline, Friede and 

colleagues (1995) emphasized public health informatics as going beyond the application 
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of computer science and adding the synthesis of knowledge from public health and 

information technology disciplines to improve public health. 

As Kukafka argues (Kukafka, 2005), although rooted in computer and information 

sciences, public health informatics draws from a host of other scientific disciplines (e.g., 

management, organizational theory, psychology, communications, political science, and 

law) as well as fields that contribute to the practice of public health (e.g., epidemiology 

and statistics). Public health informatics is a relatively  

Professionals who develop and apply informatics to support consumer health share many 

goals with disease prevention and health promotion specialists. Consumer informatics 

stands at the crossroads of public health, health promotion, health education and 

communication science as well as other disciplines (i.e. nursing informatics, library 

science, marketing, etc). It is perhaps the most challenging and rapidly expanding field in 

informatics (Eysenbach, 2000). 

Health promotion and disease prevention is an aspect of public health practice that can 

be dramatically transformed by informatics. 

Health behaviour and health education theories are gradually becoming an essential 

component to public health informatics. It is this application of informatics to consumer 

health that demonstrates new avenues for health promotion practice. 

Applications developed for public health often integrate multiple functions and may 

include one or more of the following objectives:  

 To analyse and model consumer preferences. Information on consumer preferences 

can help consumers consider relevant information and clarify their personal values 

when facing difficult treatment, screening, or lifestyle choices, particularly those that 

require tradeoffs between risks and benefits of alternative options with uncertain 

outcomes (Ruland & Bakken, 2002). These applications facilitate the health decision-

making process of individuals and/or communication between health care providers 

and individuals (including consumers, patients, and family members) regarding the 

prevention, diagnosis, or management of a health condition. 

 To understand consumer information needs and information use. Consumer health 

informatics efforts have focused on the presentation of health information to lay 

people, and a growing number of these efforts attempt to understand patients’ 

expressions of health concerns in a manner that enhances their ability to access 
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electronic knowledge resources and health care record systems (Brennan & Aronson, 

2003). 

 To investigate the effectiveness and efficiency of computerized information systems 

for consumers. Many consumer health applications promote the adoption and 

maintenance of positive health behaviours on both an individual and community level. 

Applications include risk assessment and health promotion modules typically based 

on theories of behaviour change. Consumer health applications also facilitate online 

support groups for almost any health condition or health-related need. In addition to 

effectiveness, relevant evaluation criteria include accuracy and appropriateness of 

content, bias, usability, and maintainability (Henderson, Noell, Reeves, Robinson, & 

Strecher, 1999). 

 To study the effects of these systems on public health, the patient-professional 

relationship, and society. The availability of electronic, non traditional health 

resources has the potential to empower and enlighten consumers and forge new 

partnerships between patients and providers. Such changes provide research 

opportunities in consumer health informatics for considering ethical, legal, and 

political issues as well as for developing new information tools and services (Kaplan & 

Brennan, 2001). 

It has been 30 years since the release of A New Perspective on the Health of Canadians: 

A Working Document (Lalonde, 1974). This report solidified the role of lifestyle 

behaviours as the most likely cause of premature death and sparked a flurry of 

international efforts toward preventing and reducing the occurrence of behaviours known 

to be determinants of morbidity and mortality. For the past 30 years, health-risk behaviour 

has continued to be a prime focus of public health efforts. As an example, the leading 

causes of death in the United States are dominated by health-risk behaviours — with 

tobacco use, poor diet, physical inactivity, and alcohol consumption contributing to nearly 

40% of all U.S. deaths (Mokdad, et al., 2004).  

As a greater focus on behavioural determinants of health evolved, so did the 

development and implementation of theories and models of behaviour. Focus has 

increased on individual health behaviour theories and models such as the Theory of 

Planned Behaviour, the Health Belief Model, and the Transtheoretical Model. The 

Transtheoretical Model is one of the most popular models for describing the processes 

that individuals undergo as they move through stages of readiness to change behaviours 
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(Prochaska, and Di Clemente, 1983). This is further described in Chapter 3 (Materials 

and Methods). 

The use of search engines and portals categorizing information by topic provides users 

with easy ways to gain access to health information. In addition, numerous health-related 

behaviour change approaches exist on the Internet, from basic health-risk assessment to 

individual behaviour change approaches for challenges such as smoking cessation, albeit 

at basic levels of generic and broad health messages (Bock et al., 2004).  

What is missing, however, is the infusion of theoretical models and approaches, 

especially those oriented toward behaviour change, for creating interactive and didactic 

communication systems that access existing Internet-based health information. Efforts to 

use technology for impacting health behaviour have been most prolific in tailored health 

communication.  

Health promotion and disease prevention are two aspects of health practice that can be 

dramatically transformed by the use of ICT. Information is key to health practices that 

underline promotion and technology can improve its flow making it accessible, 

manageable and meaningful. Moreover, in these information intensive disciplines, ICT 

can certainly promote strategies that are tailored to individual-level preferences, needs, 

and state of mind.  

From an individual’s/patient point of view, the use of ICT focusing on the promotion of 

healthy lifestyles can contribute to improve health outcomes and the healthcare decision 

making process in the following ways: 

 To analyse and model consumer preferences. 

 To understand consumer information needs and the use individuals make out of it 

 To investigate the effectiveness and efficiency of ICT for individuals in the promotion 

and maintenance of positive health behaviours on both the individual and the 

community. These applications should be based on theories of behaviour change. 

 To study how these systems affect the patient/professional relationship. 

As Kukafka argues (Kukafka, 2005), health behaviour and health education theories are 

gradually becoming an essential component to public health. Moreover, it is in this 

application of ICT to consumer health that demonstrates new avenues for health 

promotion practice.  
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In the figure below (Figure 2.32) it is possible to observe the different advantages that ICT 

can provide to healthcare, from a public healthcare communication perspective as well as 

the theoretical background on which these capacities are grounded (Owen et al., 2002). 

 

Figure 2.32. Capacities, advantages and theoretical foundations of new ICT for health 
behaviour change. Source: Glanz et al., (2002). 
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2.10 USER ACCEPTANCE OF E-HEALTH SOLUTIONS  

User acceptance of systems continues to be an important concern for those designing 

and marketing them. This search for the reasons that affect the individuals is even greater 

in the field of ICT (Information and Communication Technologies) systems. Users’ 

acceptance is often one of the factors that make any system succeed or be abandoned 

because of lack of use. There is no single discipline that studies the aspects that 

influence ICT acceptance, moreover, there are several disciplines involved in this 

research: it is a shared concern between IS (Information Systems), HCI (Human 

Computer-interaction) and social psychology that try to search how the user interacts with 

these systems. 

There have been many theories that investigate what the factors are for understanding 

what makes a user willing to use a system.  

A variety of models from different perspectives and at various levels have been 

developed to explain ICT acceptance perceptions and behaviours: TAM (Davis, 1989; 

Davis et al., 1989), Computer Self-Efficacy (Compeau and Higgins, 1995a and Compeau 

and Higgins, 1995b), Task–Technology Fit (Goodhue, 1995; Goodhue and Thompson, 

1995), Motivational Model (Davis et al., 1992) and adapted Theory of Planned Behaviour 

(Mathieson, 1991; Taylor and Todd, 1995b). These models have all been recognized in 

the ICT discipline. Using TAM as an example, abundant studies have been done to test 

(Davis, 1989 and Davis, 1993; Davis et al., 1989; Adams et al., 1992), extend (Venkatesh 

and Davis, 1996 and Venkatesh and Davis, 2000; Igbaria et al., 1997; Venkatesh, 2000; 

Viswanath and Davis, 2000), or compare it with other models (Davis et al., 1989; 

Mathieson, 1991; Taylor and Todd, 1995b; Dishaw and Strong, 1999; Venkatesh and 

Davis, 2000). Overall, these theoretical models have contributed to our understanding of 

user acceptance perceptions and behaviours. In a recent study, a unified theory of 

acceptance and usage of technology was proposed and tested by integrating some of the 

prior models (Venkatesh et al., 2003). 

TAM has been successfully applied to predict technology acceptance outside the 

healthcare domains and in the healthcare domain it has been used to predict the use of 

ICT applications, such as the use of spreadsheets, email or other telemedicine 

applications (Wilson, E. and Lankton, N., 2004). 



THE BACKGROUND 

 

 

 

70 

This research attempts at providing a model that allows the prediction of user acceptance 

not only in terms of technology attitude but also in terms of the healthcare attitude of the 

individual towards healthcare. This research intends to move a step forward in 

understanding the reasons why users would use an e-health application to change a 

healthcare attitude: is it because their attitude towards the healthcare pathology is not 

sufficiently mature, is it because they lack awareness of the situation, or on the contrary is 

it because they do not know that the use of ICT would make it easier for them the 

management of the pathology, or are they scared of using ICT? 

2.11 INFORMATION TAILORING 

In health communication, messages are used to provide people with the information they 

need to make informed decisions on their health and persuade people to adopt healthy 

lifestyles, participate in disease prevention and screening activities or to adhere to 

therapy advice.  

Tailoring is also increasingly used in patient care (Bental, et al., 1999). More and more 

tailored publications are being developed that use web-based interfaces instead of 

printed materials (Oenema, et al., 2001). Computer tailoring is increasingly used in health 

communication. With the use of computers, individual assessment data can be rapidly 

processed and interpreted to generate customised feedback from a database of 

messages on a large scale (Kreuter et al., 2000). This makes it possible to reach many 

people in an individualised way. 

Tailoring has been defined as ‘any combination of information or change strategies 

intended to reach one specific person, based on characteristics that are unique to that 

person, related to the outcome of interest, and have been derived from an individual 

assessment’ (Kreuter et al., 2000; Kreuter & Skinner, 2000). According to this definition, 

tailored health communication differs in two important ways from other forms of health 

communication: its messages are individually focused rather than intended for a group of 

people, and these messages are based on an assessment of the unique characteristics 

of specific persons. Not only demographic characteristics of people are assessed but also 

characteristics that are related to the health problem of interest, such as the individual’s 

health status, knowledge, needs, beliefs and behaviour. Communication strategies can 
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be classified according to the extent that messages are: 1) assessment-based, and 2) 

individualised, as is shown in Figure 2.33 (Kreuter et al., 2000). 

 

Figure 2.33. Classification of communication strategies by level of assessment and nature 
of content. Source: Kreuter et al., 2000. 

One of the main advantage of computer-tailored communication above interpersonal 

communication is the possibility to reach large populations. 

Within the field of Public Health, much attention has already been provided to using 

health communication to modify attitudes, shape behaviour, and persuade health 

consumers to better manage and protect their health (Kukafka, 2005b). The rational for a 

tailored approach is grounded in theory that explains how people process information. It 

has been suggested that this tailored computer-based information provision may prove 

more effective than non-tailored computer systems, or non-tailored leaflets and videos 

(Strecher VJ, et al., 1994). It is hoped that patients will receive more relevant appropriate 

information, at a level appropriate to them, and, perhaps most importantly, perceive the 

information as applying to them, and not just to an anonymous group with which the 

patient may not associate (Bental, et al., 1999). However, it should be mentioned that not 

all information needs to be tailored to different individuals (Kreuter, 2000). 
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Patients value appropriate information even when the treatment decisions are made by 

health professionals (Fallowfield L., 1997), and computer-based systems are being used 

to offer an increasingly patient-centred perspective which adapts information and advice 

to the patients’ needs for information. 

The first goal is that patients are aware of their condition and what it implies; factual 

information about diseases, treatments etc. Further on, the goals of e-health systems are 

diverse, from systems that empower citizens to take control of their conditions, supporting 

the patient’s role in decisions, providing information to enable management of chronic 

conditions, health promotion, diagnostic advice, etc. In order to achieve these goals, an 

iterative cycle of tailored information and feedback can be repeated to facilitate an 

individual’s movement through the persuasive process of motivating health behaviour 

change (Kukafka, 2005b). 

In order to provide information that is tailored and relevant to the user, it is key to 

understand what specific factors most influence a specific individual. This includes basic 

factual information, such as age, gender, diagnoses and treatments, and educational 

level; information on their current mental state and attitudes to their pathologies 

(Maldonato, 1995). In our case it is also relevant to understand the user predisposition 

towards the use of new ICT.  

Basic factual information about the patient is likely to be easily obtained; further 

information may be gathered via a computer-based or paper interview or questionnaire.  

In tailored health communication, user-provided personal data are used to determine the 

most appropriate information or strategies for meeting the unique needs, wants, and 

interests of each user. Tailored health communication relies on the ability to match 

individual health needs with a set of pre-developed messages. Data management and 

access become central issues in tailored health communication because of the ability to 

address the unique needs of each individual within the system (Bensley, 2004]). 

Technology has allowed tailored health communication to proliferate, expanding the 

potential of this approach to meet the unique needs of individuals (Kreuter et al., 2000; 

Kreuter, 2003).  
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2.11.1 TAILORED INFORMATION VERSUS NON TAILORED INFORMATION 

Tailored printed messages on the specific characteristics of individuals have been shown 

to be a promising communication means to persuade people to change health 

behaviours, compared with generic non-tailored printed messages. It is thought that 

tailored messages are more effective because redundant information is omitted and 

remaining information is more relevant to the receiver. Tailoring also seems a promising 

strategy for web-based health communication but effectiveness has not yet been 

established. Web-based tailoring has a high potential to be effective because almost 

immediate feedback can be provided and additional resources or web links to other 

resources can be made available.  

Although many web-based tailored applications are being developed in patient health 

care, little is known about their effects. Tailoring of printed educational materials has been 

shown to be more effective than non-tailored materials in helping people to stop smoking, 

in promoting healthy dietary habits, to increase levels of physical activity, and to improve 

health screening behaviours such as breast cancer screening and taking cholesterol tests 

(Kreuter et al., 2000). Most studies have only compared tailored with generic materials. 

The effect of messages might depend on the level of tailoring that has been applied.  

Prochaska et al. (1993) studied self-help programmes for smoking cessation and showed 

that printed materials that were tailored to stages of change, individual beliefs about the 

pros and cons of smoking, normative beliefs and self-efficacy, were more effective in 

helping people to stop smoking than messages that were only adapted to the stage of 

change (precontemplation, contemplation, action, maintenance, or relapse), a ‘targeted’ 

approach. Brug et al. (1999) showed that nutrition education letters that were tailored to 

respondents’ consumption of fat, fruit and vegetables and their dieting attitudes, 

perceived social support and dieting self-efficacy, were not more effective than letters that 

were only tailored to the consumption of fat, fruit and vegetables. 

In patient care, tailoring of printed educational materials has not been applied very often 

(Bental et al., 1999). Materials are mainly tailored to information from medical records and 

not to assessments of individual behaviours and beliefs (Bental et al., 1999; Kukafka, 

2005). 
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2.11.2 APPLICATIONS OF TAILORED INFORMATION 

Tailoring has most often been used in health communication to create individualised 

printed educational materials aimed at persuading people to adopt healthy lifestyles and 

participate in screening activities (Kreuter et al., 2000). Tailoring is also increasingly used 

in patient care (Bental, et al., & Jones, 1999). More and more tailored applications are 

being developed that use web-based interfaces instead of printed materials (Bental et al., 

1999; Oenema, Brug, & Lechner, 2001). In this section, first tailored printed 

communication will be discussed. Next, we will discuss web-based tailoring of health 

communication which is the most relevant to this report. Finally, we will discuss the 

application of web-based tailoring outside the field of health communication and health 

care. 

2.11.3 TAILORABILITY IN TECHNICAL TERMS 

E-health applications should be flexible systems to support the huge range of different 

ways in which human beings work together. One way to establish this flexibility is to offer 

users groupware applications that can be changed or adapted after implementation.  

The capacity that offers users the possibility to adjust software after implementation is 

called tailorability. Many different descriptions of tailorability exist, each with a different 

focus.  

In literature, the concept of tailorability is often mentioned in a slightly different way. Koch 

and Teege use a rather broad description of tailorability by stating that “tailorability in (…) 

refers to the requirements for group tasks and for organisations; It also refers to personal 

preferences and needs of individual users and user groups” (Koch and Teege, 1999). 

Mackay on the other hand uses a rather finite definition by stating that “it provides specific 

mechanisms by which end-users may specify individual preferences about the software 

and how they will interact with it over multiple sessions” (McKay, 1991). 

More useful descriptions and definitions can be derived from Stiemereling, Kahler and 

Wulf, as they state that “tailorability is a property of software which allows to change 

certain aspects of the software so as to meet different user requirements” (Stiemerling et 

al., 1997). Wulf states that tailorability is a key requirement for the design of most 

interactive systems as it allows adapting an application during usage to different tasks, 

personal preferences and group standards (Wulf, 1999). Others argue that tailoring is the 
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activity of run-time modifying a computer application within the context of its use. Tailoring 

is therefore distinguished from both use and development (Stiemerling, 1997). 

Key elements are abstracted from these different definitions and descriptions to provide a 

comprehensive definition of tailorability. These key elements are: 

 Tailorability takes place after implementation, 

 Tailoring can be performed by people other than the original designer, 

 Tailored aspects are persistent across sessions (tailored condition remains after 

restarting the application). 

From an engineering point of view the following definition of tailorability is the capacity of 

an information system that allows a person to be adjusted (…) towards personal 

preferences, specific tasks or contexts of use. Such a person may be another person 

than the original designer. Tailoring takes place after implementation and is persistent 

across sessions. 

Moreover, we will assume that the “intelligence” of the system allows the user to 

understand its preferences and take actions accordingly, being “tailored” in real time, 

according to a given set of (pre-set) parameters. In the previous section (2.10.3), 

tailorability is defined as the possibility for users to adjust the e-health application to 

personal needs, task demands or changing work situations during use after 

implementation of the system. In literature, a lot of concepts are described that seem to 

be related to tailorability. In this section, related concepts are explained and positioned. 

In Human-Computer Interaction (HCI) related literature, the concept of tailorability is often 

referred to as customisation, personalisation, adaptation or adaptivity. These terms are 

described below. In this research the terms will be used indistinctively. 

 According to Dix et al. customisation is the modification of the user-interface by the 

user or the system (Dix, 1998). They also distinguish lexical customisation, which is a 

type of customisation that is restricted to the surface of the user-interface. While Dix 

et al. indicate that both the user and the system can initiate customisation, both 

Nielsen and Stephanidis et al. state that customisation is under direct user control: the 

user explicitly selects between certain options of an interactive system (Nielsen, 1998; 

Stephanidis, 1999).  
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 Nielsen uses the concept of personalisation to illustrate customisation that is driven 

by the system (Nielsen, 1998). With personalisation, the system tries to serve the 

user, based upon some form of model of the user’s needs. Provided this definition we 

will stick to tailorability-personalisation of information.  

 The concept of user-initiated system modification is called adaptability and system-

initiated modification is called adaptivity, e.g. in (Dix, 1998). Adaptability refers to the 

capacity of the system that enables the user to adjust the form of input and output, 

while adaptivity refers to automatic customisation of the user-interface by the system.  

 Tailorability is also sometimes called end-user tailoring, end-user redesign (Mørc, 

1994) or end-user programming. Dominant in these concepts are the performers of 

tailoring (the end-user), while redesign and computing are related to the level of 

impact of the tailoring activity. 

From this section, it can be concluded that the following are distinguishing factors in 

relation to the different concepts of tailorability: 

 Initiator of tailoring: system or user initiated, in practice also some combined initiatives 

can be seen (adaptativity versus adaptability), 

 Level of impact: user-interface level or functionality level (customisation versus 

redesign). 

 It becomes crucial, at the design phase not only define which aspects of the e-health 

system are tailorable, but also to which extent and how this can be modified over 

time, and adapted to the environment. Design determines the tailoring system, which 

again determines WHAT is tailorable, HOW things are tailorable, WHEN and by 

WHOM. 

2.11.4 TAILORING INFORMATION THROUGH ICT 

We used the definition suggested by Kreuter, Strecher, and Glassman (Kreuter et al., 

1999): Tailored materials are “intended to reach one specific person, are based on 

characteristics that are unique to that person, are related to the outcome of interest, and 

have been derived from an individual assessment” (p. 276). 

The research area that focuses on applications designed to interact directly with 

consumers, with or without the presence of health-care professionals is named 

'Consumer Health Informatics' (CHI). CHI analyses consumers' needs for information, 
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studies and implements methods of making information accessible to consumers and 

models and integrates consumers' preferences into medical information systems. In this 

area of research different disciplines are integrated such as public health, health 

promotion and education and communication (Eysenbach, 2000). A more narrow 

description of the research area is defined by Robinson et al (1998): ICT in the field of 

health communication, Interactive Health Communication (IHC) is 'the interaction of an 

individual—consumer, patient, caregiver or professional (with or through an electronic 

device or communication technology) to access or transmit health information, or to 

receive or provide guidance and support on a health-related issue'. The definition that 

captures the basics of health promotion was defined by the WHO Regional Office for 

Europe and published in the Ottawa Charter for Health Promotion in 1986: 'health 

promotion is the process of enabling individuals and communities to increase control 

over, and to improve their health' (Ottawa Charter, 1986). 

Based on these definitions, Health Promotion using Interactive Health Communication 

tools as central in this research can be defined as 'the use of interactive technology to 

provide access to or transmission of health information between consumers, health 

professionals, caregivers or between consumers and the computer-interface, in order to 

enable individuals to increase control over, and improve their health'. 

The application of Interactive Health Communication technology can play an important 

role in providing interactive, individual tailored nutrition communication. IHC media can 

supplement face-to-face interaction with electronically mediated ones and lead to lower 

costs for nutrition interventions. In combination with the increasing demand of consumers 

to take responsibility for their own health, these are synergistic forces that promote 

nutrition communication in an information age health-care system. In this system, 

consumers can ideally use information technology to gain access to personally relevant 

information, interact with support groups and health professionals and gain more control 

over their own health. It can be argued that IHC technology should become an integral 

part of modern concepts of nutrition communication in public health and national health-

care policies, thereby utilizing health-care resources more efficiently (Eysenbach, 2000; 

Eng, 2004). 

Computer-tailored physical activity and nutrition education provides people with 

individualized feedback and advice on personal performance levels (i.e., activity or 

intake), and awareness of their own performance, as well as personal motivation to 
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change, goals, outcome expectations, subjective norms, self-efficacy, and other possible 

behavioural determinants (Keruter, 1999; De Vries, 1999)). Moreover, it has been argued 

that computer-tailored (…) education may be especially suited to promote positive 

healthcare habits and routines, because people often lack personal awareness of 

performance levels for these complex health behaviours (Ronda et al., 2001; Lechner, 

1997). 

Tailoring is a process for creating individualized communication (Bensley, 2004). In 

tailored health communication, user-provided personal data are used to determine the 

most appropriate information or strategies for meeting the unique needs, wants, and 

interests of each user.  

Up to this moment, tailored health communication relies on the ability to match individual 

health needs with a set of pre-developed messages that depend on the user’s 

characteristics. To do so, a great amount of user modelling needs to be accomplished in 

order to understand the relevant characteristics of the user. Data management and 

access become central issues in tailored health communication because of the ability to 

address the unique needs of each individual within the system.  

Regarding this issue, managing large populations and their needs requires software 

programs capable of sorting through and matching appropriate messages with unique 

needs. The Internet has extended the capability of tailored communication by providing 

expanded and easy access to interactive assessment and delivery of messages (Kreuter, 

1999, Kreuter 2003). Again, Kreuter suggests that technology has allowed tailored health 

communication to proliferate, expanding the potential of this approach to meet the unique 

needs of individuals.  

Researchers have applied tailoring techniques to numerous behavioural issues, such as, 

smoking cessation (Skinner et al. 2006), nutritional consumption (Bensley et al., 2004; 

Bouwman et al, 2005), and other more general behaviours (Kaplan , 2003).  

Most computer-tailored interventions to date have used printed materials. However, with 

printed materials only part of the potentials of computer tailoring can be used, because 

interactivity and immediate feedback, are not possible (Brug et al., 2003). Web-based 

computer tailoring offers interactivity and can provide immediate feedback on answers to 

online assessments. It can also offer additional supportive resources, such as online 

discussion fora, opportunities to ask questions by e-mail, or web links to other sources of 
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information and support. Up to now, little is known about the effectiveness of web-based 

tailored interventions in persuading people to change their health behaviours, compared 

with generic health messages or tailored printed health messages. 

Oenema, Brug and Lechner (2001), investigated the potential of a web-based tailored 

nutritional intervention in comparison to a written generic nutrition information newsletter 

in an experimental situation. Tailoring was based on an assessment of food consumption 

and awareness, attitudes, self-efficacy and stages of changes regarding dietary habits. 

Immediately after the intervention, participants in the web-based tailored intervention 

group appreciated the intervention better and had higher intentions to change to healthier 

diets than participants in the control group who received generic information. However, 

effects on dieting behaviour and longer term effects were not studied.  

McDonald et al. (2004) evaluated a computer kiosk-based tailored intervention to promote 

household safety behaviours for parents of young children who visited a hospital-based 

primary care practice. Tailoring was based on an assessment of knowledge, beliefs and 

behaviours related to injury prevention. The study showed that follow-up intervention 

group parents had more knowledge about child injury prevention and performed more 

preventive behaviour than parents in the control group who received no information. 

Brunsting and van de Putte (2004) showed a significant change of stage of drinking 

behaviour among visitors of www.drinktest.nl who received a drinking advice tailored to 

their stages of change, attitudes, normative beliefs and self-efficacy related to alcohol 

use. However, this was a non-experimental case study without a control or comparison 

group. 

Bental et al. (1999) reviewed tailored patient information systems. Most of the web-based 

or kiosk-based systems that have been developed mainly tailor on information from 

medical records. Evaluations have shown that patients are very positive about these 

systems but the effects on health behaviours of patients and on patient care have not yet 

been evaluated. 

An example of a new web-based tailored patient information system is the website of the 

Dutch Arthritis Association (www.reumafonds.nl). Patients who want information about 

their illness fill in a short online questionnaire that asks about their age, gender, work 

situation, the disease they have, and the stage of this disease. They then receive tailored 

online information about their disease. 
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However, in the previously mentioned examples the tailoring is still limited. Combining 

information from medical records with assessments of patients’ knowledge and beliefs 

about their illness and treatment, adherence to treatments and self-management 

behaviours to inform and support patients has great potential to improve patient care. 

Patients could be provided with personal websites where they can find information 

tailored to their specific situation and where feedback can be continuously given on 

changes in their medical situation (van Dijk et al., 2005). 

2.12 JUSTIFICATION FOR THIS RESEARCH 

Tailoring printed messages on the specific characteristics of individuals has been shown 

to be a promising strategy to persuade people to change health behaviours, compared 

with generic non-tailored printed messages. It is thought that tailored messages are more 

effective because redundant information is left out and remaining information is more 

relevant to the receiver. Tailoring also seems a promising strategy for web-based health 

communication but effectiveness has not yet been established. Web-based tailoring has a 

high potential to be effective because almost immediate feedback can be provided and 

additional resources or web links to other resources can be made available. Although 

many web-based tailored applications are being developed in patient health care, little is 

known about their effects. 

Most studies that have evaluated tailored health messages have compared these with 

generic messages. It is still unknown from these studies to what level messages should 

be tailored. It should be established whether tailored communication is always more 

effective than communication targeted at segments of the population and how it is 

possible to make use of the advanced interactive functions of web-based technologies to 

enhance the effects of tailored interventions. Also, in-depth analysis is needed to 

understand whether personalising information is always more effective, or if it depends on 

the attitude of the individual. Other important factor is to understand the variables to tailor 

on. Behaviour change is seen as a rational process and messages are tailored on 

individual beliefs about the behaviour in question, e.g. based on the theory of planned 

behaviour and/or the stages of change model. 
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Messages can be tailored on the stage of change, actual behaviour, knowledge, attitudes, 

normative beliefs and/or control beliefs. From most studies, it is not clear to what extent 

these variables have been used to tailor the messages. 

As Kukafka puts it (Kukafka, 2003) if we are to understand better how human behaviour 

is associated with IT system failure, then it is important that we draw on what has been 

learned from the behavioural sciences about humans and their interactions with 

technology and systems. One basic tenet of behavioural science is that a theoretically 

guided approach can favourably influence factors associated with IT acceptance and 

subsequent use. A behavioural approach is important for understanding implementation 

to promote IT use since it implies using organized activities or policies to intervene in the 

process or flow of human behaviour, development, and change. Despite the search for 

the ‘‘single bullet,’’ no one approach has emerged in the literature as being optimally 

effective in all situations. Rather, behavioural science informs us that an approach is 

enhanced when it is strategically designed to affect the most important factors or 

determinants of user acceptance behaviour in a particular situation. 

Without addressing this full range of factors, strategies to change usage behaviour run 

the risk of being ineffective because they fail to recognize interdependencies between 

individual and organizational factors. The picture that emerges is a complex nexus of 

contributing factors, as well as a rich context for the application of multi-level intervention 

strategies to promote IT use. 

A number of models exist to guide health promotion programming and ICT development 

separately. Within health promotion, models range in focus from individual behaviour 

change to community mobilization (Bartholomew, Parcel, & Kok, 1998; Glanz, Lewis, & 

Rimer, 1997; Sorensen et al., 2003); however, none accounts for information technology 

applications (Skinner et al., 2006). 

Theories and models exist to guide ICT development. They examine usability and user 

interface design practices, such as the National Cancer Institute Research-Based Web 

Design Usability Guidelines (USDHHS, 2003). However, a theoretically grounded means 

of bringing these two fields together is needed to ensure that e-Health promotion is user 

friendly, effective, and accessible. In addition, one needs to address the five coordinated 

actions of the Ottawa Charter (World Health Organization, 1986): (a) build healthy public 

policy, (b) create supportive environments, (c) strengthen community action, (d) develop 

personal skills, and (e) reorient health services.  
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In this respect, there are some previous initiatives like the one proposed by Grasso, F. et 

al. (2000), entitled “Dialectical Argumentation to Solve Conflicts in Advice Giving: a Case 

Study in the Promotion of Healthy Nutrition”. Skinner et al (Skinner, 2006) propose the 

STAR model which is intended to facilitate this integration with respect to e-Health 

promotion. They integrate both the healthcare attitude factor together with a technological 

component of the system, in order to make sure that the tool created is easy to learn and 

use (Skinner et al., 2006). The STAR model combines health promotion theory with ICT 

systems design approaches using rapid-cycle change strategies. Within their healthcare 

promotion strategies their strategy is based on self-determination strategy, and with 

regard to the technology component a “Listen, Plan, Do, Study, Act” cycle approach is 

used in order to build rapid prototypes.  

2.13 CONCLUSIONS 

Chapter 2 has summarised the current initiatives and trends followed by public health 

informatics practitioners as well as the need and justification for this investigation.  

Chapter 3 describes the methodological and theoretical background that gives grounding 

to the development of a personalised healthcare communication strategy to be delivered 

by means of e-health which is the remit of this research. 
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3.1 INTRODUCTION 

The first chapter of this thesis explained the state of the art in user acceptance as well as 

the motivation that promoted and led the research that is the background of this thesis. 

Besides, the key objectives and the formal structure that will be followed in order to 

accomplish this piece of work were put forward. The second chapter put forward the 

reasons why this research is necessary in order to enhance healthcare promotion among 

individuals.  

This third chapter is devoted to the description of the methodology that will be used for 

the creation of a healthcare and analysis of the different materials and methods around of 

which the environment of this thesis is shaped. This environment is composed of different 

theories and models that describe people’s behavioural attitudes towards specific actions. 

It is important to describe these components so as to understand the foundations that 

describe individual’s attitudes and lead to behaviours change. The healthcare content 

delivered by the application of these theories is the information that serves as an input of 

an e-health system.  

In our case these behavioural attitudes are presented as a twofold issue. On the one 

hand special focus must be put on the use and acceptance of ICT systems themselves, 

and, on the other we will focus on understanding how people make decisions about their 

health. This is where the influence of social psychology and its associated theory-based 

models play an important role. These models help to explain human behaviour and in 

particular to understand how people make decisions. They have also been used to 

predict the likelihood that a particular behaviour change will occur. 

The individualization is most probably an important reason why computer-tailored (.) 

education is effective (Kreuter, 2000). However, computer tailoring has also been 

criticized for its lack of social components (Brug et al., 1999a; Brug et al., 2003)). 

As it was put forward in Chapter 2, in order to understand this complexity (i.e. the 

individual as a user of an ICT platform to change a specific health behaviour or to adopt a 

specific therapy in order to improve his/her lifestyle), there are many factors that need to 

be analysed.  
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However, for simplicity’s sake we believe that all these factors can be reduced to two 

main dimensions: the user’s intention to change a health behaviour and the individual’s 

intention to use an e-health platform to carry out such change. In the literature revised 

there are examples of one or the other but never a combination of both. 

The individual’s behaviour is multifaceted and different perspectives need to be taken into 

account: on the one side, the intention of that specific user to change health behaviour. 

There are numerous theories and models, developed in the health and psychology 

literature that attempt to explain the chances (the “if”) and the reasons (the “why”) an 

individual is prone to accomplish change or not. On the other hand it is important to 

measure the user’s willingness to use an e-health platform in order to perform that 

change. The use of a specific ICT system to change this has both a technical and a social 

component. Users will use a particular ICT system when they feel at ease with it (i.e. they 

control from a technical perspective) and when the system provides them with an 

enhancement in the way they perform specific tasks. 

This twofold analysis will help us measuring the success of systems devoted to improve 

people’s lifestyles. Furthermore, in this chapter we will describe the theories and models 

that deal with the change of health behaviours. Besides, the models that attempt a 

description of the adoption of technology for carrying out different tasks that will influence 

the success of a specific system by users will be analysed, taking into account not only 

the technology itself but also the service it provides. These theories described are the 

groundings that have allowed us to build the model that has been developed and reach 

the results that will be further illustrated.  

When describing theories and models that explain the individuals’ behaviours, it is not 

necessary re-inventing the wheel. Moreover, there are well established and grounded 

models that have already studied the crucial different factors that affect both the change 

of health behaviours as well as the use of ICT systems. The challenge is to combine both 

to explain how ICT can really influence the adoption of healthy behaviours. 

 

 

Figure 3.1. The aim of this research. 
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This chapter presents the theoretical background behind tailoring. It will be also described 

how computer-tailored applications are developed and the tailoring mechanisms that can 

be used in order to create an effective communication. 

Tailoring both the channel and the content of the message has proven essential for 

persuading individuals to change their health behaviour (Brug, et al., 2003).  

E-health practitioners tend to choose ICT applications design methodologies when 

designing a service or application. However, with the aim to create a comprehensive 

“message” that satisfies the requirements of the healthcare professionals as well as that 

of the individuals, and fulfils its purposes the methodology selected should encompass 

broader features so as to consider the communication definition prior to the specific 

implementation of the e-health final communication.  

Once the healthcare communication has been fully understood and designed, it becomes 

possible to proceed with the selection of a software design and implementation 

methodology.  

3.2 THE METHODOLOGY USED 

A methodology was selected and followed in order to create and evaluate the 

personalised healthcare communication. This methodology provided a logic flow that 

allowed the division into consecutive steps to make the research more affordable.  

We selected a 5-step approach, an adaptation of a methodology defined by Kreuter 

(Kreuter, 2000) to be applied in order to build and test the framework of personalised 

health communication in the field of healthcare promotion. As Kukafka puts it, this 

process for tailoring is perhaps the simplest kind of tailoring (Kukafka, 2005b). 

This approach consists also of 5-steps, as the last step in Kreuter 5-step methodology 

was merged into Step 4 and a final evaluation step was added in order to provide 

feedback to the previous steps, to provide opportunity for further iterations. Figure 3.2. 

describes the methodology proposed by Kreuter. The methodology proposed and 

followed is listed below and described in detail in the following paragraphs: 

 Step 1: Analysing the problem to be addressed and understanding its determinants. 

 Step 2: Developing an assessment tool to measure a person’s status on these 

determinants. 
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 Step 3: Creating tailored messages that address individual validation of determinants 

of the problem. 

 Step 4: Developing algorithms to link responses from the assessment into specific 

tailored messages. 

 Step 5: Creating the final health communication. 

Figure 3.1 depicts the steps that need to be followed in the methodology chosen in order 

to create a personalised healthcare communication, from the start of the methodology 

until the moment in which the communication is finally delivered, which is the aim of this 

research. The methodology presented has been previously used to deliver personalised 

healthcare communication strategies (Kreuter, 2000). One of the novelty of this research 

is the adaptation of all 5 steps to deliver the communication with an e-health system. 

 

Figure 3.2. The tailoring process in Public Health (Kreuter, 2000). Kukafka (2005, pp. 26)  

In order to develop the framework proposed in this thesis, a modified version of the 

methodology proposed by Kreuter was followed. This was due to the fact that points (4) 

and (5) were merged into an only step (Step 4 in the new methodology proposed) and a 

last stage (Step 5) was devoted to the evaluation and validation of the framework in order 

to create appropriate feedback so that resulting comments from the evaluation are further 
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incorporated to the framework and the communication in subsequent iterations. This last 

step (Step 5) is mainly devoted to the evaluation of the final communication, including the 

content of the information presented as well as the format, giving a special emphasis on 

the software. Step 1 also provides an evaluation and validation phase of the concept of 

the model and its implementation. Therefore, the methodology followed sticks to the next 

points: 

 Step 1: Analysing the problem to be addressed and understanding its determinants. 

 Step 2: Developing an assessment tool to measure a person’s status on these 

determinants. 

 Step 3: Creating tailored messages that address individual validation of determinants 

of the problem. 

 Step 4: Developing algorithms to link responses from the assessment into specific 

tailored messages in order to create the final health communication. 

 Step 5: Evaluation of the tailored healthcare communication and feedback provision 

to earlier stages. 

It is important to note that the software application is built in Step 4 in which a specific 

methodology of software design and implementation will be followed. This will be detailed 

when going in depth in Step 4.  
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Figure 3.3. The methodology followed in order to create a personalised healthcare 
communication by means or e-health applications. Source: The author. 

The figure above (Figure 3.3) depicts the methodology followed in order to create 

personalised interventions. It should be noticed that this methodology is followed by 

different types of public healthcare interventions in order to create tailored health 

communications.  

The following sections (encompassed in Section 3.4) describe the theoretical background 

to the definition of the different steps of the methodology, from Step 1 which deals with 

understanding the environment and analysing the determinants of the issue to Step 5, 

which entails the evalutaion of the framework. Chapter 3 deals with understanding the 

different theories and models that are relevant to the case of health communication by 

means of ICT. Moreover, the different methodologies to carry out the evaluation are put 

forward. 
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3.3 STEP 1: ANALYSING THE PROBLEM AND UNDERSTANDING THE 

DETERMINANTS 

Figure 3.4 represents (highlighted ellipse) the first step of the methodology, which will be 

described next: 

  

Figure 3.4. Step 1 highlighted. Source: Own elaboration. 

Effective public health, health promotion, and chronic disease management programs 

help people maintain and improve health, reduce disease risks, and manage chronic 

illness. They can improve the well-being and self-sufficiency of individuals, families, 

organizations, and communities. Usually, such successes require behaviour change at 

many levels, (e.g., individual, organizational, and community). 

In the field of healthcare promotion and prevention, analysing a specific issue and 

understanding its determinants entails an in-depth study of the strategies followed in 

healthcare communication programmes along the last decades. This section deals with 
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the revision and analysis of this theories and models in order to grasp the background to 

this research and set the environment in which it will be developed.  

In order to understand what is exactly meant by the term behaviour change, it is important 

to define the term “attitude” for which there are many definitions. According to Zikmund 

(2000), an attitude is usually viewed as an enduring disposition to respond consistently in 

a given manner to various aspects of the world and is composed of affective, cognitive 

and behavioural components.  

Alternatively, attitude can be defined as a learned predisposition to react in some 

consistent positive or negative way to a given object, idea or set of information (Hair et al, 

2000). Many variables that business researchers wish to investigate are psychological 

variables that cannot be directly observed. To measure an attitude, the researcher must 

infer from the way an individual responds to some stimulus. The term hypothetical 

construct is used to describe variables that are not directly observable but measured 

through indirect indicators such as verbal expression or overt behaviour using a variety of 

measurement scales such as category scale, Likert scale, semantic scale and 

graphic/pictorial scale (Zikmund, 2000 and Cooper and Schindle, 2002).  

Theoretical models are useful in predicting which patients will use e-health and in 

understanding what factors influence their decisions. Models also can aid in designing 

and evaluating the ability of specific e-health applications (Wilson and Lankton, 2004). 

Currently, there is not an integrated model that includes a sufficiently broad set of 

influencing factors to understand the multidimensionality of the reasons why people use 

ICT to embrace a healthcare change (Kukafka, 2003).  

One of the greatest challenges is to learn to analyse the appropriateness of a theory or 

model for issues this research deals with. Literature review and a working knowledge of 

the theories and how they have been applied were extremely helpful to find the right “fit”. 

3.3.1 MODELS THAT EXPALIN HEALTH BEHAVIOUR: THEORIES AND 
APPLICATIONS  

Contemporary health promotion is multifold and includes not only educational activities 

but also advocacy, organizational change efforts, policy development, economic support, 

environmental change, and multi-method programs. This highlights the importance of 

approaching public health problems at multiple levels, and stressing the interaction and 

integration of factors within and across levels. This approach has been referred to as an 

Ecological Perspective. Two key ideas from an ecological perspective help direct the 
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identification of personal and environmental leverage points for health promotion 

interventions. 

First, behaviour is viewed as being affected by, and affecting, multiple levels of influence. 

Five levels of influence for health-related behaviours and conditions have been identified. 

According to McLeroy et al. these are (McLeroy et al., 1988):  

 At the individual level: 

 intrapersonal, or individual factors;  

 interpersonal factors; 

 At the community level: 

 institutional, or organizational factors;  

 community factors;  

 public policy factors. 

The following table (Table 3.1) provides the definition to the five conditions that affect 

health-related decisions: 
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Table 3.1. An Ecological Perspective: Levels of Influence 

Concept Definition 

Intrapersonal Level:   

Intrapersonal Factors Individual characteristics that influence behaviour, such as 

knowledge, attitudes, beliefs, and personality traits  

Interpersonal Level:   

Interpersonal Factors Interpersonal processes, and primary groups including family, 

friends, peers, that provide social identity, support, and role definition 

Community Level:  

Institutional Factors Rules, regulations, policies, and informal structures, which may 

constrain or promote recommended behaviours 

Community Factors Social networks and norms, or standards, which exist as formal or 

informal among individuals, groups, and organizations 

Public Policy Local, state, federal policies and laws that regulate or support 

healthy actions and practices for disease prevention, early detection, 

control, and management 

 

The next paragraphs show examples of how these different factors influence individuals’ 

decisions to adhere to healthcare prevention programmes.  

 

Figure 3.5. Example of different levels factors that influence healthcare behavioiur. 

The second key idea relates to the possibility that behaviour both is influenced and 

influences its social environment, that is that there is a reciprocal causation between 

individuals and their environments;  



STEP 1: ANALYSING THE PROBLEM AND UNDERSTANDING THE DETERMINANTS 

 

 

 

95 

 

Figure 3.6. Reciprocal causation between individuals and environments. 

Health promotion will be most successful if issues are previously evaluated and 

intervention programmes are planned, considering the different levels of influence 

proposed by the ecological perspective. This often relates to other fields and involves a 

multidisciplinary approach in which other fields are considered, mainly: consumer and 

market analysis; epidemiological assessment; behavioural, educational, environmental, 

and organizational diagnosis; and administrative and policy assessment. It is in the 

research and diagnostic phases of program development, in particular, the social and 

behavioural theories are most valuable. 

In this sense, the approach selected is depicted in the figure bellow in which it is possible 

to observe how planning and evaluation provide inputs to the other stages. Specifically, 

planning allows proceeding from an explanatory theory (“what can be changed?”), as it 

permits giving expression to an explanatory theory (“how can we change it, which 

strategies should we select?”) by picking a change theory. On the contrary, the evaluation 

captures the feedback from the change theory selected and reverses it into the 

explanatory theory in order to face the changes to be tackled (Figure 3.7). 
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Figure 3.7. Explanatory Theory and Change Theory in the Process of Program Planning and 
Evaluation. 

Before tailored messages are developed to persuade people to change behaviour, we 

need to know what the relevant factors are that determine attitude change. 

(1) FITTING A THEORY OR THEORIES TO THE FIELD OF PRACTICE 

No single theory dominates health education and promotion. The healthcare context, its 

problems, behaviours, populations and cultures of public health are broad and varied. 

Moreover, the importance of some types of problems change over time because of new 

technology and successful public health activities (i.e., smallpox and certain strains of 

influenza). Other kinds of problems emerge due to a combination of biological and social 

factors (i.e. AIDS, SARS or environmental hazards).  

Some theories attempt to explain why individuals change regarding a healthcare 

behaviour focus on individuals as the unit of change, while others take organizations or 

cultures as their source of study. Table 3.2 shows the focus of the different theories 

(which are fully detailed in Section 3.4.1) and the key concepts they deal with. 
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Table 3.2. Summary of Theories: Focus and Key Concepts (NIH, 2005). 

 Theory Focus Key concepts 

Individual 
Level 

Stages of 
Change Model 

Individuals' readiness to 

change or attempt to change 

toward healthy behaviours  

Precontemplation, 

Contemplation, Decision 

determination, Action, 

Maintenance 

 Health Belief 
Model 

Persons' perception of the 

threat of a health problem and 

the appraisal of recommended 

behaviour(s) for preventing or 

managing the problem 

Perceived susceptibility, 

Perceived severity, 

Perceived benefits of 

action, Perceived 

barriers to action, Cues 

to action, Self-efficacy 

 Consumer 
Information 
Processing 
Model 

Processing by which 

consumers acquire and use 

information in their decision 

making 

Information processing, 

nformation search, 

Decision rules/heuristics, 

Consumption and 

learning, Information 

environment 

Interpersonal 
Level 

Social 
Learning 
Theory 

Behaviour is explained via a 3-

way, dynamic reciprocal 

theory in which personal 

factors, environmental 

influences and behaviour 

continually interact 

Behavioural capability 

Reciprocal determinism 

Expectations Self-

efficacy, bservational 

learning Reinforcement 

Community 
Level 

Community 
Organization 
Theories 

Emphasizes active 

participation and development 

of communities that can better 

evaluate and solve health and 

social problems 

Empowerment, 

Community competence, 

Participation and 

relevance, Issue 

selection, Critical 

consciousness 
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 Organizational 
Change 
Theory 

Concerns processes and 

strategies for increasing the 

chances that healthy policies 

and programs will be adopted 

and maintained in formal 

organizations 

Problem definition 

(awareness stage), 

Initiation of action 

(adoption stage) 

Implementation of 

change, 

Institutionalization of 

change 

 Diffusion of 
Innovations 
Theory 

Addresses how new ideas, 

products, and social practices 

spread within a society or from 

one society to another 

Relative advantage, 

Compatibility, 

Complexity, Trialability, 

Observability  

 

Figure 3.8. A programme to reduce adolescents’ tobacco use. 

Because of these different frames of reference, theories that were very important to public 

health education a generation ago may be of limited use today. Effective practice is very 

much dependant on selecting the most appropriate theory (or set of theories) that best 

deal with a specific situation.  

This research presents descriptions and discussion of some theories that are dominant in 

health promotion and prevention nowadays. Nevertheless it should be mentioned that 

there is no theory that will be right for every case. Depending on the unit of analysis or 

change (individuals, groups, organizations, communities) and the topic and type of 

behaviour to deal with (single or repetitive behaviour, addictive or habitual behaviours, 
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etc), different theoretical frameworks will have a good fit and be practical and effective to 

be used.  

The theories presented along this research often overlap, and some even may seem 

appropriate as part of a broader model. Moreover, at times more than one theory is 

needed to adequately address a specific issue. As healthcare promotion issues are 

complex, for comprehensive interventions, the fact that more than one theory is 

necessary is, in most cases, true.  

Theories, or conceptual frameworks, can be and are useful for health promotion practice. 

They enrich, inform, and complement practical skills and technologies and enable to 

solve problems. 

The theoretical aspects presented below, all of which influence patient-centred 

communication, include accepted and well-known models. In the next sections (3.4.1.2) 

these theories are explained in depth so that the theories that work better for specific 

situations are understood. 

(2) THEORIES AT THE INDIVIDUAL LEVEL  

a) The Health Belief Model (HBM) 

It was developed in the 1950s by a group of U.S. Public Health Service social 

psychologists (Godfrey Hochbaum, Irwin Rosenstock, and Stephen Kegels) who wanted 

to explain why so few people were participating in programs to prevent and detect 

disease. For example, the Public Health Service was sending mobile X-ray units out to 

neighbourhoods to offer free chest X-rays (screening for tuberculosis). Despite the fact 

that this service was offered without charge in a variety of convenient locations, the 

program was of limited success. The question was, “Why?” 

 
 

Figure 3.9. Examples of public health care traditional campaigns 
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To find an answer, social psychologists examined what was encouraging or discouraging 

people from participating in the programs. They theorized that people’s beliefs about 

whether or not they were susceptible to disease, and their perceptions of the benefits of 

trying to avoid it, influenced their readiness to act. 

Researchers expanded upon this theory (Rosenstock, Strecher and Becker, 1994), 

eventually concluding that there are six main constructs that influence people’s decisions 

about whether to take action to prevent, screen for, and control illness. They argued that 

people are ready to act if they: 

 Believe they are susceptible to the condition (perceived susceptibility) 

 Believe the condition has serious consequences (perceived severity) 

 Believe taking action would reduce their susceptibility to the condition or its severity 

(perceived benefits) 

 Believe costs of taking action (perceived barriers) are outweighed by the benefits 

 Are exposed to factors that prompt action (e.g., a television ad or a reminder from 

one’s physician to get a mammogram) (cue to action) 

 Are confident in their ability to successfully perform an action (self-efficacy) 

Since health motivation is its central focus, the HBM is a good fit for addressing problem 

behaviours that evoke health concerns. Together, the six constructs of the HBM provide a 

useful framework for designing both short-term and long-term behaviour change 

strategies.  

When applying the HBM to planning health programs, practitioners should ground their 

efforts in an understanding of how susceptible the target population feels to the health 

problem, whether they believe it is serious, and whether they believe action can reduce 

the threat at an acceptable cost. Attempting to effect changes in these factors is rarely as 

simple as it may appear. 

The following table (Table 3.3) describes the six concepts defined in the previous 

paragraphs: 
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Table 3.3. Theory at a Glance: A Guide for Health Promotion Practice (Glanz et al., 1997) 

Concept Definition Application 

Perceived 
Susceptibility 

One's opinion of chances 

of getting a condition 

Define population(s) at risk, risk levels; personalize 

risk based on a person's features or behaviour; 

heighten perceived susceptibility if too low. 

erceived 
Severity 

One's opinion of how 

serious a condition and 

its consequences are 

Specify consequences of the risk and the condition 

Perceived 
Benefits 

One's belief in the 

efficacy of the advised 

action to reduce risk or 

seriousness of impact 

Define action to take; how, where, when; clarify the 

positive effects to be expected. 

Perceived 
Barriers 

One's opinion of the 

tangible and 

psychological costs of the 

advised action 

Identify and reduce barriers through reassurance, 

incentives, assistance. 

Cues to 
Action 

Strategies to activate 

"readiness" 

Provide how-to information, promote awareness, 

reminders. 

Self-Efficacy Confidence in one's 

ability to take action 

Provide training, guidance in performing action. 

 

The following figure (Figure 3.10) provides a visual description of the conceptual model 

that grounds the Health Belief Model, in which it can be observed the different factors that 

determine an action. 
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Figure 3.10. The Health Belief Model. The Conceptual Model (Glanz et al, 2002, p. 52) 

Surveys are the preferred methods in order to classify individuals according to their 

behaviour in the Health Belief Model.  

The Health Belief Model has been applied to a broad range of health behaviours and 

subject populations. Three broad areas can be identified (Conner & Norman, 1996):  

 Preventive health behaviours, which include health-promoting (e.g. diet, exercise) and 

health-risk (e.g. smoking) behaviours as well as vaccination and contraceptive 

practices.  

 Sick role behaviours, which refer to compliance with recommended medical regimens, 

usually following professional diagnosis of illness.  

 Clinic use, which includes physician visits for a variety of reasons.  

The HBM has a "good fit" when the problem behaviour or condition evokes health 

motivation, since that is its central focus.  

b) The Theory of Reasoned Action (TRA)  

Ajzen and Fishbein (Fishbein and Ajzen, 1975; Ajzen and Fishbein 1980) formulated 

between 1975 and 1980 the Theory of Reasoned Action (TRA) after trying to estimate the 

discrepancy between attitude and behaviour. Although at the beginning the TRA was 

related to voluntary behaviour, later on, behaviour appeared not to be completely 

voluntary and under control but also dependant on other factors. This resulted in the 
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addition of perceived behavioural control. With this addition the theory was later on called 

the theory of planned behaviour (TPB), which predicts deliberate behaviour, as behaviour 

is also deliberative and planned. This theory will be explained in the next section (Section 

c) of this section.  

The Theory of Reasoned Action suggests that a person's behaviour is determined by 

his/her intention to perform the behaviour and that this intention is, in turn, a function of 

his/her attitude toward the behaviour and his/her subjective norm. In this theory, it is 

argued that the best predictor of behaviour is intention, which can be defined as the 

cognitive representation of a person's readiness to perform a particular behaviour, and it 

is considered to be the immediate antecedent of behaviour.  

This intention is determined by three things: their attitude toward the specific behaviour, 

their subjective norms and their perceived behavioural control. The theory of planned 

behaviour holds that only specific attitudes toward the behaviour in question can be 

expected to predict that behaviour. In addition to measuring attitudes toward the 

behaviour, we also need to measure people’s subjective norms – their beliefs about how 

people they care about will view the behaviour in question. To predict someone’s 

intentions, knowing these beliefs can be as important as knowing the person’s attitudes. 

Finally, perceived behavioural control influences intentions. Perceived behavioural control 

refers to people's perceptions of their ability to perform a given behaviour. These 

predictors lead to intention. A general rule, the more favourable the attitude and the 

subjective norm, and the greater the perceived control the stronger should the person’s 

intention to perform the behaviour in question.  

The purposes of the TRA are specifically: 

 To predict and understand motivational influences on behaviour that is not under the 

individual's volitional control, 

 To identify how and where to target strategies for changing behaviour,  

 To explain virtually any human behaviour such as why a person buys a new car, 

votes against a certain candidate, is absent from work. 

The Theory of Reasoned Action (TRA) has been used extensively in marketing research. 

TRA has been applied to explain the behaviour beyond the acceptance of technology and 

includes four general concepts:  
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 behavioural attitudes, 

 subjective norms, 

 intention to use, 

 actual use. 

In Figure 3.11. Theory of Reasoned Action (TRA) a diagrammatic model of the theory is 

shown. 

 

Figure 3.11. Theory of Reasoned Action (TRA)  

This theory argues that individuals evaluate the consequences of a particular behaviour 

and create intentions to act that are consistent with their evaluations. More specifically, 

TRA states that individuals' behaviour can be predicted from their intentions, which can 

be predicted from their attitudes and subjective norms. Following the chain of prediction 

further back, attitudes can be predicted from an individual's beliefs about the 

consequences of the behaviour. Subjective norms can be predicted by knowing how 

significant other individuals think the behaviour should or should not be done.  

A particularly helpful aspect of TRA from a technology perspective is its assertion that any 

other factors that influence behaviour do so only indirectly by influencing attitude and 

subjective norms. Such variables would include, amongst others things, the system 

design characteristics, user characteristics (including cognitive styles, motivation the 

individual has to achieve a specific task and other personality variables) and task 

characteristics. Hence, TRA is quite appropriate in the context of predicting the behaviour 

of using ICT technologies. However, TRA is quite a general theory and as such it does 

not detail what specific beliefs would be pertinent in particular situations. These should be 

detailed for specific situations such as the one our research contemplates, that is usage 

of ICT to enhance individuals’ quality of life. Nevertheless, the inclusion of subjective 
norm represents an important variable, which is not even included in more popular 

models such as TAM which deals with the acceptance of technology, which will be 

described further on this chapter (Section 3.4.2.2).  
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c) The Theory of Planned Behaviour (TPB)  

The Theory of Planned Behaviour (TPB) of Icek Ajzen (Ajzen, 1985) helps us to 

understand what determinants form human behaviour. In particular, the theory states that 

the behavioural determinants can be influenced, therefore behaviour can be ‘planned’. In 

order to understand the individuals’ usage behaviour towards the use of systems, and in 

particular ICT systems, researchers have traditionally adopted behaviour theories from 

psychology and marketing. The TPB was constructed precisely in this context.  

The TPB was proposed as an extension to the TRA described in the previous section. 

The TPB sought to account for conditions where individuals do not have a complete 

control over their behaviour. When applied to the acceptance of information technology 

systems or services, the model contains five concepts. As in TRA, it includes behavioural 

attitudes, subjective norms, intention to use and actual use. However, this theory 

interprets behavioural control as a perceived construct. Perceived behavioural control 

covers both the intention to use and the actual usage. Actual usage is in turn a weighted 

function of intention to use and perceived behavioural control. Under this arrangement 

control aspects of the observation is introduced into the model. This makes the TPB more 

functional in its application.  

The TPB differs from the TRA in that it includes one additional construct, perceived 

behavioural control; this construct has to do with people’s beliefs that they can control a 

particular behaviour. Azjen and Driver (1991) added this construct to account for 

situations in which people’s behaviour, or behavioural intention, is influenced by factors 

beyond their control. 

Researchers have used the TPB widely to model the acceptance of a variety of new 

information technologies in businesses as well as to predict levels of usage. Numerous 

authors (Mathieson, 1991) have used the TPB as well as the Technology Acceptance 

Model (described in further sections, 3.4.2.2.) to predict users intentions, specifically 

regarding the usage of ICT applications.  

The TPB is diagrammatically presented in Figure 3.12. Theory of Planned Behaviour. 

Source: Ajzen, 1985.for greater clarity.  
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Figure 3.12. Theory of Planned Behaviour. Source: Ajzen, 1985. 

(3) THE TRANSTHEORETICAL MODEL 

The Transtheoretical Model or Stages of Change Model assumes that health behaviour 

change is a phased process (Prochaska and Di Clemente, 1983; Prochaska, et al., 1992; 

Prochaska and Velicer, 1997). It was originally developed to explain the process of 

smoking cessation, but has also found to be useful for other types of behaviour (Skinner 

& Kreuter, 1997). The model has been applied to quitting smoking (Abrams et al., 2000) 

and a range of other behaviours such as taking up exercise (Courneya, 1995), getting 

mammograms (Rakowski, et al. 1992) and consuming a diet high in fruit and vegetables 

(Laforge, et al. 1994). It is an integrative model of behaviour change where key constructs 

from other theories are integrated. 

This model not only considers whether a person has or has not performed a health 

behaviour, but also the degree to which they have considered performing the behaviour 

and whether they have continued performing the behaviour. The model suggests that 

people in different stages behave in different ways, with different factors influencing their 

behaviour. 

Different kinds of persuasive messages will be necessary for people in different stages of 

change to move them closer to changing their behaviour. This means interventions will 

probably be more effective if they are tailored to the stage of change and attitudes, norms 
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and control beliefs of the intended recipients (Brug et al., 2003; Kreuter et al., 2000; 

Skinner and Kreuter, 1997). 

One important factor is the location of individuals at different stages of readiness to 

change. Health behaviour change is clearly not a "black or white" phenomena but a 

continuum from precontemplation (not intending to make changes) to contemplation 

(considering a change), to preparation (making small changes), to action (actively 

engaging in the new behaviour), to maintenance (sustaining the change over time). The 

model assumes that if different factors influence transitions at different stages, then 

individuals should respond best to interventions tailored to match their stage of change. 

Furthermore, the path from pre-contemplation to maintenance is not a smooth one and 

people usually relapse and possibly go through the stages repeatedly before they achieve 

stability.  

(4) STAGES OF CHANGE: THE TEMPORAL DIMENSION 

The stage construct is the key organizing construct of the model. It is important in part 

because it represents a temporal dimension. Change implies phenomena occurring over 

time. However, this aspect was largely ignored by alternative theories of change. 

Behaviour change was often construed as an event, such as quitting smoking, drinking, 

or over-eating. The Transtheoretical Model construes change as a process involving 

progress through a series of five stages. 

Precontemplation is the stage in which people are not intending to take action in the 

foreseeable future, usually measured as the next six months. People may be in this stage 

because they are uninformed or under-informed about the consequences of their 

behaviour. Or they may have tried to change a number of times and become demoralized 

about their ability to change. Both groups tend to avoid reading, talking or thinking about 

their high risk behaviours. They are often characterized in other theories as resistant or 

unmotivated or as not ready for health promotion programs. The fact is traditional health 

promotion programs are often not designed for such individuals and are not matched to 

their needs. 

Contemplation is the stage in which people are intending to change in the next six 

months. They are more aware of the pros of changing but are also acutely aware of the 

cons. This balance between the costs and benefits of changing can produce profound 

ambivalence that can keep people stuck in this stage for long periods of time. We often 
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characterize this phenomenon as chronic contemplation or behavioural procrastination. 

These people are also not ready for traditional action oriented programs. 

Preparation is the stage in which people are intending to take action in the immediate 

future, usually measured as the next month. They have typically taken some significant 

action in the past year. These individuals have a plan of action, such as joining a health 

education class, consulting a counsellor, talking to their physician, buying a self-help book 

or relying on a self-change approach. These are the people that should be recruited for 

action- oriented smoking cessation, weight loss, or exercise programs. 

Action is the stage in which people have made specific overt modifications in their 

lifestyles within the past six months. Since action is observable, behaviour change often 

has been equated with action. But in the Transtheoretical Model, Action is only one of five 

stages. Not all modifications of behaviour count as action in this model. People must 

attain a criterion that scientists and professionals agree is sufficient to reduce risks for 

disease.  

Maintenance is the stage in which people are working to prevent relapse but they do not 

apply change processes as frequently as do people in action. They are less tempted to 

relapse and increasingly more confident that they can continue their change. 

Regression or relapse occurs when individuals revert to an earlier stage of change. 

Relapse is one form of regression, involving regression from Action or Maintenance to an 

earlier stage. However, people can regress from any stage to an earlier stage. The bad 

news is that relapse tends to be the rule when action is taken for most health behaviour 

problems. The good news is that for smoking and exercise only about 15% of people 

regress all the way to the Precontemplation stage. The vast majority regress to 

Contemplating or Preparation.  
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Figure 3.13. The different Stages of Change 

 

Figure 3.14. The Stages of Change and the simplified view of attitude 

a) Discussion of STAGES OF CHANGE 

The Stages of Change model, in contrast to the other models discussed, has proven to 

be more popular for explaining behaviour change rather than being used in explaining 

current behaviour. In addition, it can be easily used with large random samples that can 

be tested with messages tailored to the individual’s stage of readiness to change. 

Taking as an example the field of nutrition, it has been suggested that a stage model may 

be more appropriate for simpler more discrete behaviours such as eating five servings of 

fruit and vegetables every day, or drinking low-fat milk (food-based goals) than for 
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complex dietary changes such as low-fat eating (nutrient-based goal) (Horwath 1999) 

where more constructs may be needed. 

Presently, no one single theory or model sufficiently explains and predicts the full range of 

food-choice behaviours (Nestle et al. 1998). Models in general should be viewed as a 

means to understanding the factors influencing individual decisions and behaviour. 

Despite the number of models of behaviour change, they have been employed in 

relatively few nutrition interventions; the Stages of Change model being, currently, the 

most popular. 

b) Self-Efficacy/Situational Temptations  

Self-efficacy (Bandura, 1977) conceptualizes a person's perceived ability to perform on a 

task as a mediator of performance on future tasks. This construct was adapted from 

Bandura's self-efficacy theory (Bandura, 1977, 1982). This construct is represented either 

by a Temptation measure or a Self-efficacy construct. 

A change in the level of self-efficacy can predict a lasting change in behaviour if there are 

adequate incentives and skills. Situational temptations assess how tempted people are to 

engage in a problem behaviour in a certain situation. 

The Self-efficacy construct represents the situation specific confidence that people have 

that they can cope with high-risk situations without relapsing to their unhealthy or high-

risk habit.  

3.3.2 MODELS THAT EXPLAIN ICT ADOPTION 

Researchers in information systems rely on acceptance theories to study implementation 

issues and acceptance of solutions. A major focus of these studies has been how 

potential users' perception of an ICT, and in our case on e-health, innovation influences 

its adoption.  

Generally, studies of adoption of ICT choose from one of three possible approaches, a 

diffusion approach, an adoption approach or a domestication approach. Diffusion 

researchers typically describe the aggregate acceptance process as a function of time 

that may be used to categorize adopters of different kinds (Mahajan, Muller and Bass, 

1990). Others like, Rogers (1995), describe the diffusion process as consisting of four 

elements: an innovation or new technology, a social system, the communication channels 

of the social system and time. Adoption researchers, on the other hand, typically describe 

and explain the acceptance decision of individual users applying different social theories 
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of decision-making. Three models, are collectively referred as Technology Acceptance 

Theories (TAT), and stand out as the most widely applied explanation within the adoption 

approach. The three theories are as follows:  

 Technology Acceptance Model (TAM)  

 Theory of Reasoned Action (TRA)  

 Theory of Planned Behaviour (TPB)  

The Technology Acceptance Model (TAM) originally proposed by Davis (1989), the 

Theory of Reasoned Action (TRA) originally proposed by Fishbein and Ajzen (1975) and 

the extension of TRA into the Theory of Planned Behaviour (TPB) originally proposed by 

Ajzen and Fishbein (1980). Domestication research is typically a descriptive study of the 

acceptance of technology and the main focus is on the societal consequences of the 

acceptance of technology. The adoption approach as outlined by TAM appears to be the 

most comprehensive in explaining perception and acceptance of technology.  

The following sections will outline both diffusion and acceptance models. 

(1) ACCEPTANCE RESEARCH COMPONENTS  

In acceptance studies, researchers focus on the attitudinal explanations of the attitude of 

an individual to carry out a specific task. These have been used in a number of fields to 

use of a specific technology or service. In this work we will focus both on the pure ICT 

field, in order to measure people’s use of technology systems as well as on the 

healthcare field, where these models try to assess how people make decisions about 

their health in order to be able to plan health promotion strategies. The combination of 

these two provide us with the necessary tools to understand the reasons of the success 

or failure of e-health application. 

On the ICT arena, adoption research is grounded in three models from social psychology, 

namely, the Theory of Reasoned Action (TRA), the Theory of Planned Behaviour (TPB) 

and Technology Acceptance Model (TAM).  

As the first two have already been descried in previous sections (3.4.1.2) a special focus 

will be devoted here to the description  

On the healthcare arena, the TRA or its extension, the TPB have been used to explain as 

well as to predict the intention of certain behaviours. These models are based on the 
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hypothesis that the best predictor of the behaviour is behavioural intention. The model 

proposes that an individual’s behavioural intention is jointly derived form the following 

components: 

 Attitudes, 

 Perception of social pressure to perform the behaviour and perceived control over the 

behaviour.  

More, specifically, these studies rely largely on the following five concepts: perceived user 

friendliness, perceived usefulness, attitudes towards use, intention to use and actual use.  

Of the three theories, TAM has emerged as the most powerful and parsimonious theory 

to represent the antecedents of technology usage through belief in two factors that is, 

perceived usefulness and perceived ease of use of an information system (Davis, 1989), 

as shall be discussed below. 

(2) THE TECHNOLOGY ACCEPTANCE MODEL (TAM)  

The TAM is a further adaptation of TRA specifically tailored for modelling user 

acceptance of information systems (Davis, 1989). Whereas TRA suggests that social 

behaviour is motivated by an individual's attitude towards carrying out that behaviour 

TAM posits that the actual usage of technology can be predicted by user's behavioural 

intention and his/her attitude towards use. These in turn are influenced by the 

technology's perceived ease of use and perceived usefulness. TAM adopts the well-

established causal chain as follows:  

beliefs > attitude > intention> behaviour  

However, a specific lack of the model is that it does not clearly specify what specific 

beliefs would be important in a particular situation. In order to adapt the model to our 

specific situation, we will need to analyse in depth which the specific beliefs of people to 

be motivated are for our field of study. 

Based on certain beliefs, a person forms an attitude about certain objects or events, on 

the basis of which one forms an intention as to how one should behave with respect to 

that object or event: that is, the intention to behave is the sole determinant of actual 

behaviour. Davis adapted the TRA by developing two key beliefs that specially account 

for information system usage. These being: 

 Perceived usefulness, defined as the 'degree to which a person believes that using 

a particular system would enhance his/her job performance' (Davis, 1989).  
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 Perceived ease of use, defined as 'the degree to which a person believes that using 

a particular system would be free of effort' (Davis, 1989).  

The TAM is shown in Figure 3.15: 

 

 

Figure 3.15. The Technology Acceptance Model TAM. Davis (1989). 

a) History 

The technology acceptance model is one of the most influential extensions of Ajzen and 

Fishbein’s theory of reasoned action (TRA) in the literature. It was developed by Fred 

Davis and Richard Bagozzi (Bagozzi et al., 1992; Davis et al., 1989). TAM replaces many 

of TRA’s attitude measures with the two technology acceptance measures— ease of 
use, and usefulness. TRA and TAM, both of which have strong behavioural elements, 

assume that when someone forms an intention to act, that they will be free to act without 

limitation. In the real world there will be many constraints, such as limited ability, time 

constraints, environmental or organisational limits, or unconscious habits which will limit 

the freedom to act (Bagozzi et al., 1992).  

Bagozzi Davis and Warshaw say: 

 

Figure 3.16. Usage of technology by individuals. (Bagozzi et al., 1992) 
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Earlier research on the adoption of innovations also suggested a prominent role for 

perceived ease of use. 

b) Usage 

The technology acceptance model (TAM) has been widely used in explaining IT adoption 

and usage (Lee et al., 2005).  

There have been numerous studies that have replicated Davis’s original study (Davis, 

1989) to provide empirical evidence on the relationships that exist between usefulness, 

ease of use and system use (Adams et al., 1992; Davis et al., 1989; Hendrickson et al., 

Massey & Cronan, 1993; Segars and Grover, 1993 and Subramanian, 1994).  

Special attention has focused on providing evidence to the validity and the robustness of 

the questionnaire instrument used by Davis. The sum of this research has confirmed the 

validity of the Davis instrument, and to support its use with different populations of users 

and different software choices. 

Venkatesh and Davis extended the original TAM model to explain perceived usefulness 

and usage intentions in terms of social influence and cognitive instrumental processes. 

The extended model, referred to as TAM2, was tested in both voluntary and mandatory 

settings. The results strongly supported TAM2 (Venkatesh and Davis, 2000). 

In an attempt to integrate the main competing user acceptance models, Venkatesh et al. 

formulated the Unified Theory of Acceptance and Use of Technology (UTAUT). This 

model was found to outperform each of the individual models (Venkatesh et al., 2003). 

(3) MOTIVATIONAL MODEL 

Legris et al. (Legris et al., 2003) argue that a critical review of TAM has revealed that 

there is a need to include other components, so as to provide a broader view and a better 

explanation of ICT adoption. These are specifically, factors related to human and social 

change processes. For instance, Davis et al. (Davis et al. 1992) adapted the motivational 

perspectives and added perceived enjoyment and explained IT acceptance from both 

extrinsic and intrinsic motivational perspectives. Venkatesh et al. (2002) also redefined 

TAM within a motivational framework. The resulting model included both extrinsic and 

intrinsic motivations as predictors of behavioural intention to use.  

Extrinsic motivation pertains to behaviours that are engaged in response to something 

apart from its own sake, such as reward or recognition or the dictates of other people. 

The decision to use IT is determined partly on a rational calculation of the benefits.  
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On the other hand, intrinsic motivation refers to the fact of doing an activity for its own 

sake: the activity itself is interesting, engaging, or in some way satisfying. The decision to 

use IT may also be partly determined by intrinsic motivation.  

Extrinsic and intrinsic motivators are two different types of drivers capable of evoking 

specific outcome behaviour. Only fairly recently have researchers started to address the 

role of intrinsic motivation in the study of IT adoption and usage.  

(4) ADOPTER CATEGORIES  

Rogers published in 1985 the “Diffusion of Innovations” which attempted to define 

“Diffusion” as the process by which 1) an innovation 2) is communicated through certain 

channels 3) over time 4) among the members of a social system. It also can be regarded 

as a special type of communication concerned with the spread of messages that are 

perceived as new ideas. Innovation is an idea, practice or object perceived as new, by an 

individual or any form of adopter.  

The characteristics of an innovation, as perceived by the members of a social system, 

determine its rate of adoption.  

Rogers stated that adopters of any new innovation or idea could be categorized as 

innovators (2.5%), early adopters (13.5%), early majority (34%), late majority (34%) and 

laggards (16%), based on a bell curve. Each adopter's willingness and ability to adopt an 

innovation would depend on their awareness, interest, evaluation, trial, and adoption. 

Some of the characteristics of each category of adopter include: 

 innovators - venturesome, educated, multiple info sources, greater propensity to take 

risk, 

 early adopters - social leaders, popular, educated, 

 early majority - deliberate, many informal social contacts, 

 late majority - skeptical, traditional, lower socio-economic status, 

 leggards - neighbours and friends are main info sources, fear of debt. 

The next figure (Figure 3.17) shows the relatively slower and faster rates of adoption. 
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Figure 3.17. Bell shaped curve indicating categories of individual innovativeness and 
percentages within each category. 

Again Rogers, defines the diffusion process as one "which is the spread of a new idea 

from its source of invention or creation to its ultimate users or adopters". Rogers 

differentiates the adoption process from the diffusion process in that the diffusion process 

occurs within society, as a group process; whereas, the adoption process is pertains to 

an individual. Rogers defines "the adoption process as the mental process through which 

an individual passes from first hearing about an innovation to final adoption". Rogers 

breaks the adoption process down into five stages. Although, more or fewer stages may 

exist, Rogers says that "at the present time there seem to be five main functions". The 

five stages are: 

 Knowledge - learning about the existence and function of the innovation, 

 Persuasion - becoming convinced of the value of the innovation, 

 Decision - committing to the adoption of the innovation, 

 Implementation - putting it to use, 

 Confirmation - the ultimate acceptance (or rejection) of the innovation. 

In the knowledge/awareness stage "the individual is exposed to the innovation but lacks 

complete information about it". At the persuasion/interest or information stage "the 

individual becomes interested in the new idea and seeks additional information about it". 

At the evaluation/decision stage the "individual mentally applies the innovation to his 

present and anticipated future situation, and then decides whether or not to try it". During 

the implementation/trial stage "the individual makes full use of the innovation". At the 

confirmation/adoption stage "the individual decides to continue the full use of the 

innovation". 
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The innovation decision process is the process through which an individual passes from 

first knowledge of an innovation, to forming an attitude toward the innovation, to a 

decision to adopt or reject, to implementation of the new idea and confirmation of this 

decision (Figure 3.18). 

 

Figure 3.18. A model of stages in the innovation decision process, adapted from Rogers, 
1995.  

The following table (Table 3.4. Characteristics found in “early adopters” of technology. 

identifies seven characteristics consistently found in `early adopters'. These 

characteristics should be taken into consideration when targeting the early or late 

adopters segment of the population.  
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Earlier adopters of an innovation have more formal education than later adopters. 

Earlier adopters of an innovation have higher socioeconomic status than late adopters. 

Earlier adopters of an innovation have more exposure to mass media channels of 

communication than later adopters. 

Earlier adopters of an innovation have more exposure to interpersonal channels than later 

adopters. 

Earlier adopters of an innovation have more change agent contact than later adopters. 

Earlier adopters of an innovation have more social participation than later adopters. 

Earlier adopters of an innovation have more cosmopolite than later adopters. 

Table 3.4. Characteristics found in “early adopters” of technology. 

Rogers (1995) defines five categories of adopters: innovators, early adopters, early 

majority, late majority, and laggards. These categories, derived by partitioning a 

continuum of innovativeness, represent variability about the mean (i.e., when half of the 

population has adopted an innovation). The innovators and early adopters together 

represent 16% of all adopters. The early majority represents the next 34% of the 

population, followed by the 34% called the late majority. The final 16% of all adopters are 

laggards. Rogers (1995) acknowledges that this categorization does not explicitly include 

non-adopters since there is an implicit assumption that everyone will adopt, eventually. 

Figure 3.18 presents the technology adoption life cycle, the adopter categories of Rogers 

(1995) and the corresponding categories.  

3.4 STEP 2: ASSESSMENT TOOL TO MEASURE INDIVIDUALS READINESS 

Step 2 entails understanding the state the individual is at and placing him/her into such a 

state. The figure below (Figure 3.19) represents (highlighted ellipse) that the first step of 

the methodology will be described next: 
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Figure 3.19. Step 2 highlighted. Source: Own elaboration. 

In order to understand what the individual’s status is regarding the variables chosen and 

previously explained, a set of questionnaires is used. The best way to proceed is the 

creation of a tailoring questionnaire that must be developed to assess each person’s 

status on the tailoring variables (Bull, 1999; Kreuter, 2000).  

The tailoring questionnaire requires that the developer predetermines a limited set of 

questions and response options that are most optimal to assessing each individual’s 

status on the tailoring variables.  

Figuring out what the individual’s status is regarding the variables chosen is necessary so 

that, in further steps, the specific personalised information that needs to be provided is 

understood.  

It should be noted that the position an individual is at in both dimensions should be 

considered independent, that is, one individual could be seriously concerned about a 
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healthcare issue (i.e. taking care and being in control of a specific pathology, such as 

diabetes) and on the other hand, not willing to treat it by means of technology or not being 

able to navigate on the Internet. The other side is also possible, that is somebody used to 

navigate on the Interned and not aware or not willing to lead a healthy diet. It must be 

noted, however, that there is some correlation between the level of education of individual 

and their attitude towards a healthcare by means of e-health applications, as Rogers 

(1995) defined. 

A number of factors other than healthcare or e-health related (personality, age, etc) have 

been taken into account. However, in this work, special focus will be placed on the stage 

at the healthcare and the ICT level.  

These questionnaires have been developed assisted at every stage by healthcare 

specialists in order to position an individual at an unambiguous stage. The aim is to be 

able to place the user at a first stage of the process and from then on, to monitor the user, 

to analyse any changes in his/her attitude and to attempt to “progress” him/her to more 

advanced attitudes about the own healthcare. 

The following table (Table 3.5) presents a sample of how professionals create such 

questionnaires and the flow followed in order to understand the status of an individual. 

Table 3.5. Current Diet Status. From McCann et al (1996). 

Question Answer Stage Self-interventions 

Do your feel like you never 

have enough time and can 

do nothing about it? 

Always  

At times 

Never 

Pre-

contemplati

on 

1. Spend time thinking about the control 

the external clock has over your life. 

2. Pay attention to the rhythm of your best 

time of day, this is often your birth time of 

day. 

Have you ever thought 

about changing your 

relationship with time so 

that you have personal 

choice? 

Yes 

No 

Contemplat

ion 

1. Have you considered, or remembered, 

that there is another way to live with time 

and still be productive and accomplishing? 

2. What it would mean to pay attention to 

your own energy levels and still get your 

work done? 

If yes, are you willing to do 

explore what it takes to 

make this change? 

Yes  

No 

Preparation 1. Do you feel the stresses of living under 

control of the clock on your body, mind, 

and spirit? 
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2. Do you stop, even for a few minutes, 

when your body feels tired, or do you keep 

pushing yourself to keep going? 

If you have worked with 

natural time in some way, 

have you done so within 

the past six months? 

Yes  

No 

Action 1. Have you stopped wearing a watch? 

2. Have you started to pay attention to you 

inner sense of timing? 

3. Have you taken steps to pay attention to 

the cycles of the Moon, particularly the 

dark of the Moon, those three days before 

each New Moon, and honour the pull 

toward stillness and quiet? 

4. Have you felt the surge of energy with 

each New Moon? 

5. Have you paid attention to and 

honoured your best time of day by not 

forcing yourself to function at your fullest 

during your worst time of day? 

Have you been working on 

making a change to natural 

time for at least six 

months? 

1.Yes  

2. No 

Maintenanc

e 

1. Have you been tracking your own 

rhythms and working with them rather than 

against them? 

2. If you are working with the Collective 

and the Personal Dark of the Moon are you 

allowing yourself to minimize your 

schedule during the Dark of the Moon 

Periods?  

3. Are you taking advantage in the surges 

of energy that you feel in peak natural 

cycles? 

Have you made a heart 

commitment to live by 

natural time? 

  1. Are you paying attention to what your 

body tells you about endurance and 

stamina and pacing and rest and activity 

levels?  

2. Are you coming to awareness of the 

actual benefits of living in synchronization 

of natural time? 
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Do you have a supply of 

reminder tools and a 

support system to call on 

as you change your 

relationship with time?  

  1. Have you set up a system in your 

calendar for tracking the low energy 

periods?  

2. Have you enlisted the support of 

yourself, your family, friends, and co- 

workers during your low energy periods? 

3. Have you provided an array of choices 

for your low energy down times, such as 

good books to read, a journal to use, open 

time on your schedule for naps and walks, 

a movie? 

4. Have you established a system of 

reviewing goals of the past cycle, of letting 

go, of having non-thinking time, and then 

setting goals for the new cycle? 

5. Do you talk about the benefits of living in 

natural time with those whom you care 

about?  

6. Do you remind yourself that aligning with 

natural time is a subtle and slow process, 

one that you are continually learning more 

about and deepening your connection 

with? 

 

Another example regarding cholesterol consumtion with afirmative sentences: 

I am not currently modifying my eating habits to lower cholesterol and am 

not thinking of doing so in the coming month.  

Precontemplation 

I am not currently modifying my eating habits to lower cholesterol but I 

have thought about dietary changes to so.  

Contemplation 

I am not currently modifying my eating habits to lower my cholesterol but I 

plan to do so within the next month.  

Preparation 

I am currently modifying my eating habits to lower my cholesterol but have 

only been doing so for the past six months or less.  

Action 

I am currently maintaining a change in my eating habits to lower my 

cholesterol and have been doing to for 7 or more months.  

Maintenance 
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And yet another example regarding physical activity with afirmative sentences Table 3.5: 

Table 3.6. Current Physical Activity Status (O,Connor, 1994) 

1. I am currently not physically active, and do not intend to start being 
physically active in the next six months.  

Precontemplation 

2. I am currently not physically active, but I am thinking about 
becoming physically active in the next six months.  

Contemplation 

3. I currently am physically active, but not on a regular basis.  Preparation 

4. I currently am physically active regularly, but I have only begun 
doing so within the last six months.  

Action 

5. I currently am physically active regularly, and have done so for 
longer than six months.  

Maintenance 

 

In a simpler way, a patient can be classified in a stage in the following way: 

This is a questionnaire developed so as to place an individual’s at different stages. 

The patient should respond to the following four questions:  

 I solved my problem more than six months ago, 

 I have taken action on my problem within the past six months, 

 I am intending to take action in the next month,  

 I am intending to take action in the next six months.  

1. If you answered no to all statements – Precontemplation 

2. If you answered yes to statement 4 - Contemplation  

3. If you answered yes to statements 3 and 4 and no to others - Preparation  

4. If you answered yes to statement 2 and no to statement 1 - Action  

5. If you answered truthfully yes to statement 1 - Maintenance stage 

3.5 STEP 3: CREATION OF THE PERSONALISED INFORMATION 

The highlighted ellipse in the next figure (Figure 3.20) represents the third step of the 

methodology: creating tailored messages. 
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Figure 3.20. Step 3 highlighted. Source: Own elaboration. 

In this step, first, work with the professionals is carried out in order to match what is done 

for real in interventions. A combined information (including visual, text, audio, etc) is 

developed in order to suit each person’s need. This information can be selected from 

existing sources (Bensley, 2004) such as the Internet, or can be created “ad hoc” with 

healthcare professionals as the development of this framework accomplished. 

The following points describe the strategy to be followed at each stage: 

 Pre-Contemplative: "What problem? Don't bug me". Just visiting the meeting.

 Strategy: elicit open discussion and perceptions of the whole situation.  

 Contemplative: "I want to change, but then I don't." Ambivalent (rather than 

unmotivated or in "denial"). Strategy: Help clarify the situation Use: Cost/Benefit 

Analysis, Brainstorming, ABC's for Emotional Upsets 

 Determination & Preparation: "I know I need to, but how?" Strategy: Determine the 

best course of action or plan. Create a menu/plan, seek advice, recommended 
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readings, and set a date to start. Use: Cost/Benefit Analysis, Role Playing, ABC 's for 

Emotional Upsets 

 Action: "Now I'm working on it." Strategy: Develop practical methods, 

encouragement, sources of social support. Use: ABC 's, DISARM, Brainstorming, 

Role Play, Review Cost/Benefit Analysis 

 Maintenance: "Need to stay with it." Strategy: Identify and use relapse prevention 

strategies. Anticipate "abstinence violation effect" in case of a "lapse". Work on other 

problems or life-style changes to find a balanced and rewarding life. Relapse: "Better 

try again and learn" vs. "might as well give up". Help to cycle back into appropriate 

stage without becoming stuck or demoralized. Re-frame set backs as grist for the mill 

and a mistake. Use: ABC's, DISARM, Brainstorming, Role Play, Review Cost/Benefit 

Analysis 
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Table 3.7. Strategy to be followed with individuals in different stages. 

Stage of Change Strategy  

Pre-Contemplative: "What problem? 

Don't bug me". Just visiting the

meeting. 

Strategy: elicit open discussion and perceptions of the 

whole situation.  

Contemplative: "I want to change, but 

then I don't." Ambivalent (rather than 

unmotivated or in "denial"). 

Strategy: Help clarify the situation Use: Cost/Benefit 

Analysis, Brainstorming, ABC's for Emotional Upsets 

Determination & Preparation: "I know 

I need to, but how?" 

Strategy: Determine the best course of action or plan. 

Create a menu/plan, seek advice, recommended 

readings, and set a date to start. Use: Cost/Benefit 

Analysis, Role Playing, ABC 's for Emotional Upsets 

Action: "Now I'm working on it." 

Strategy: Develop practical methods, encouragement, 

sources of social support. Use: ABC 's, DISARM, 

Brainstorming, Role Play, Review Cost/Benefit 

Analysis 

Maintenance: "Need to stay with it." 

Strategy: Identify and use relapse prevention 

strategies. Anticipate "abstinence violation effect" in 

case of a "lapse". Work on other problems or life-style 

changes to find a balanced and rewarding life. 

Relapse: "Better try again and learn" vs. "might as 

well give up". Help to cycle back into appropriate 

stage without becoming stuck or demoralized. Re-

frame set backs as grist for the mill and a mistake. 

Use: ABC's, DISARM, Brainstorming, Role Play, 

Review Cost/Benefit Analysis 

Permanent Exit or "Graduation": 
"Moving on to other things". 

Strategy: Support and promote continued self-efficacy 

and closure, while allowing for return. 

 

Although this step is straightforward in principle, it requires that an extremely large 

number of bits and pieces are put together in the most appropriate way for the audience. 
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Additionally, working together with healthcare professionals experts in the field to 

structure and to model a medical intervention in the field for an individual placed at each 

of the stages in the different pathologies is a challenging experience.  

In order to be able to provide a tailored intervention arriving to the construct of tailored 

messages for each stage of the model was necessary.  

3.6 STEP 4: FINAL HEALTH COMMUNICATION. IMPLEMENTING THE 

ALGORITHMS AND THE TOOL. 

Step 4, which shows the creation of the final health communication is pictured below 

(Figure 3.21Figure 3.21. Step 4 highlighted. Source: Own elaboration. 

 

Figure 3.21. Step 4 highlighted. Source: Own elaboration. 
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After having modelled the intervention, a software tool that provides the personalised final 

communication according to the user’s attitude towards change in both dimensions 

(healthcare and ICT) was designed, implemented, tested and finally, validated and 

evaluated.  

This tool is a Web-based tool in which messages are provided through different channels, 

PC or mobile phone, depending on the characteristics of the programme in which it will be 

deployed (del Hoyo-Barbolla et al., 2006; Ortega-Portillo et al., 2006). 

As an example, there have been two different implementations of the personalised 

communication strategy: “healthy-eating” which aims at promoting sound nutrition habits 

to individuals and the “10000 step-a-day” programme which main goal is to provide 

personalised messages in order to motivate diabetic patients to be active and walk 

everyday a specific distance as is has been proved that walking regularly helps improving 

the parameters related to control diabetes.  

Within the “10000 step-a-day” program the regular communication is delivered to the 

individual through a mobile phone, although checks can be done also via PC, whereas in 

the “healthy-eating” programme, information is provided or requested via the PC or the 

mobile phone according to different variables (stage of healthcare attitude, age, location, 

etc). The system provides dynamic tailored information that attempts to progress the 

individual from a given stage to the next ones as it is necessary to adopt a healthcare 

behaviour. 

The e-health tools built aim at providing an educational service to the user. These tools 

are integrated within a larger e-health services application that offers vital signs 

monitoring, therapy management, etc. 
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3.7 STEP 5: EVALUATION 

The final step of the development of the whole framework is the validation and evaluation 

of the methodology, depicted in Figure 3.22: 

 

Figure 3.22. Step 5 highlighted. Source: Own elaboration. 

The last phase consisted on an assessment of the framework that consisted on a two-

phase evaluation with different actors: healthy individuals, healthcare professionals and 

experts. On the one hand, a validation of the model and the final communication strategy 

was carried out with these different groups and on the other hand, a validation of the 

implementation of the model within the “healthy-eating” programme was done. The 

methodology followed with its different phases as well as the results are presented in 

Chapter 5. 

It is evident that the use of modern ICT offers tremendous opportunities to improve 

healthcare. The effective use of ICT is a crucial component for the delivery of effective 



MATERIALS AND METHODS 

 

 

130 

services in health care. Ever since computers first were used in medicine and health care, 

many individuals predicted that profound changes would result from their use, and 

lamented that these changes were slow in coming (Kaplan, 1997). Moreover, many of the 

systems designed, once implemented are of little use or actually fail of actually being 

used at all. The reasons for this so-called “lag” in medical computing have widely been 

analysed. Again, according to Kaplan (Kaplan, 1997) the lag initially was attributed to 

three categories of problems, these being: 

 insufficient technology, funding, or knowledge;  

 barriers inherent in medicine itself;  

 and physician resistance.  

From the early days of the implementation of telemedicine and e-health systems, 

managerial, policy making and administrative issues joined the other areas of concern. 

This managerial flavour also has been evident in empirical studies pertaining to systems 

evaluation, adoption, and use. Other disciplines have been considered by researchers 

who have studied e-health systems, bringing to bear the perspectives of complementary 

fields such as public policy, psychology, anthropology, sociology, history, and information 

systems. 

Evaluation is a value-laden concept that can take on many meanings. Classically, 

evaluation is seen as the process of determining the worth of something. It entails 

obtaining information for use in judging the worth of a programme, product, procedure or 

objective. It may also entail determining the potential utility of alternative approaches 

designed to obtain specific objectives. 

In this line, new system design and evaluation methodologies have been developed to 

address social, organizational, political, and other non-technological issues in medical 

informatics (Chiasson, M. et al, 2006). 

Evaluation of e-health services is a means to assess the quality, value, effect and impact 

of information technology and applications in the healthcare environment (Ammenwerth 

et al. 2004). Rigorous evaluation and validation of ICT applications is increasingly 

important in the current healthcare environment. Researchers have put forward several 

frameworks to guide the evaluation process (Dixon, 1999; Friedman, 1997; Shaw, 2002; 

Patel et al., 2001: Kaplan, 2001; Anderson, 2002; Westbrook, 2004; Grant, 2002; 

Kushniruk, 2002) toward the goal of identifying appropriate selection and use of 
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evaluation methods. Each of these frameworks offers a slightly different perspective from 

which to perform e-health informatics evaluation. 

Whereas evaluation frameworks that were published during the early 1990s describe the 

timing for quantitative and qualitative methods to be applied within the system 

development life cycle (SDLC), with a primary focus on quantitative methods more 

recently, evaluation frameworks accentuate the need for qualitative research to be a 

critical portion of, and in some cases, the only method used in the evaluation process 

(Currie, 2005; Kaplan 2001). 

The following figure (Figure 3.23) shows the kind of attributes of an e-health system that 

may require to be evaluated. 

 

Figure 3.23. List of attributes of an e-health system that may require to be evaluated. 

As it was stated in Chapter 2 similar experiences have been carried out in the field of 

healthcare promotion by means of ICT. They were analysed and commented previously 

(Chapter 2) and it is not the purpose of this section to re-evaluate them, just to bring them 
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up in order to take them as an up-to-date reference. These initiatives have been 

subsequently validated by experts and evaluated by individuals in order to assess the 

validity of the models. The experiences we are considering are: Personal relationships 

with an intelligent interactive telephone health behaviour advisor system: a multi-method 

study using surveys and ethnographic interviews by Kaplan et al (Kaplan 2003), 

Developing Internet-Based e-Health Promotion Programs: The Spiral Technology Action 

Research (STAR) Model by Skinner (Skinner et al, 2006), The e-Health Behaviour 

Management Model: A Stage-based Approach to Behaviour Change and Management by 

Bensley et al (Bensley, 2004), Personalized nutrition communication through ICT 

application: how to overcome the gap between potential effectiveness and reality by 

Bouwman et al (Bouwman, 2005) and cognitive and usability engineering methods for the 

evaluation of clinical information systems 

These evaluation methodologies will be taken as a basis for our model evaluation and 

validation. In the case of the model proposed and the application developed in order to 

test it, a specific combination of evaluation theories needs to be considered. 

A variety of cognitive approaches to the assessment of health information systems have 

been developed based on ideas from cognitive and usability engineering (Kushniruk and 

Patel, 2004). The methods to evaluate an e-health application typically borrow from an 

interdisciplinary perspective and draw from a number of areas including cognitive, 

behavioural and emotional psychology, computer science, systems engineering, and the 

field of usability engineering. Apart from these fields, software quality testing must be 

mentioned although it is not in the remit of this research. 

However, broadly speaking, there is a lack of knowledge on how to implement guidelines 

within the context of an intervention development cycle. Guidance is needed for 

practitioners and researchers interested in developing, evaluating, and sustaining e-

Health programs publication of guidelines for evaluating ICT health interventions (Skinner 

et al., 2006). 

In the following section, the difference between quantitative and qualitative evaluation 

methods will be discussed, so as to set the groundings for introducing the evaluation 

methodology that was followed to assess the development of the e-health personalised 

communication strategy. 

However, a theoretically grounded means of bringing the fields of technology and health 

promotion together is needed to ensure that e-Health promotion is user friendly, effective, 

and accessible (Skinner et al., 2006). In addition, one needs to address the five 
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coordinated actions of the Ottawa Charter (World Health Organization, 1986): (a) build 

healthy public policy, (b) create supportive environments, (c) strengthen community 

action, (d) develop personal skills, and (e) reorient health services. 

3.7.1 QUANTITATIVE AND QUALITATIVE METHODS 

There are many quantitative studies on the behaviour of consumers of new products and 

services. Predicting user acceptance of innovations was not a research discipline before 

Evertt Rogers introduced the “Diffusion of Innovations” in 1983 (Rogers, 1983). In 1989, 

the Technology Acceptance Model (TAM) was introduced by Davis, (Davis, 1989) and 

adopted by numerous researches. The Theory of Planned Behaviour (TPB), presented by 

Azjen (Azjen, 1991) approached the topic from another angle. However, the acceptance 

of innovations is still very difficult to predict. 

Quantitative evaluation indicates the extent up to which a problem exists. Nevertheless, it 

does not explain the reason behind the problem. In this section the theory of “Diffusion of 

Innovations” will be described, as it deals specifically with adoption and evaluation, and 

the other two theories (TAM and TPB) have already been described in Chapter 2, when 

detailing the insights of Acceptance Models. 

Other quantitative approaches to evaluate the acceptance of technology are the TAM 

(Davis, 1989) and the TPB (Ajzen, 1991), which have already been described. As a recap 

from Sections 3.3.1 and 3.3.2., TAM bases his theory on two different variables called: 

 Perceived usefulness: the degree to which a person beliefs that using a particular 

system would enhance his or her job performance. 

 Perceived ease of use: the degree to which a person believes that using a particular 

system would be free of effort.  

On the other hand, the TPB postulates three independent determinants of intention: 

 Attitude toward the behaviour: the degree to which a person has a favourable or 

unfavourable evaluation or appraisal of the behaviour in question. 

 Subjective Norm: refers to the perceived social pressure to perform or not the 

behaviour. 

 Perceived behavioural control: refers to the perceived ease or difficulty or 

performing the behaviour and it is assumed to reflect on past experiences and on 
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anticipated impediments and obstacles. There are three kinds of outputs, called 

beliefs that are: behavioural, normative and control beliefs. 

Qualitative methods are based on the acceptance of users and examine the dynamics of 

a process rather than its static characteristics. They help understand the meaning and 

context of the phenomena studied and the particular events and processes that make up 

these phenomena over time, in real-life, natural settings. 

Qualitative methods entail the systematic and detailed study of individuals in natural 

settings. They use data in the form of words (rather than numbers) found in transcripts of 

open-ended interviews, written observational descriptions of activities and conversations, 

and documents. The goal is to understand phenomena from the points of view of the 

participants and the particular social and institutional context. 

ICT acceptance research to date has produced two types of theories. The Diffusion of 

Innovations Theory (DOI), presented here, is a representative of theories based on 

studies of communication, marketing and society (Rogers, 2003). It describes the 

acceptance of innovations at group level, monitoring acceptance in societies. The other 

type of theories focuses on individual acceptance and adoption decisions. They are 

rooted in social psychology (Bhattacherjee, 2000). They state that individual behaviour 

(e.g. the acceptance and use of user profiling) is primarily determined by behavioural 

intention, which in turn, is predicted by multiple belief structures concerning the intended 

behaviour (Ajzen, 1991; Bhattacherjee, 2000). The intention-based Technology 

Acceptance Model (TAM) discussed previously in this chapter as well as the Theory of 

Planned Behaviour (TPB), are representatives of intention-based models. As Protti 

argues, (Protti, 2003) the process of evaluation can be either quantitative or qualitative. 

Quantitative methods apply when selected features of the technology, the organization, 

the user, or the information needs are treated as independent, objective, and discrete 

entities and are unchanging over the course of the study. 

On the other hand, experimental and quantitative methods have been drawn from 

psychology, whereas qualitative and intensive field study methods are drawn from 

anthropology, sociology, and the humanities. The result is a diverse set of methods that 

ICT researchers may draw on to examine research phenomena from different ontological, 

epistemological, and methodological perspectives (Chiason et al., 2006).  

Social, organisational, political, and other non-technical aspects are often insufficiently 

considered in solely quantitative methods, while they remain key aspects of a successful 
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implementation. Therefore, many authors advocate for an approach that includes 

qualitative methods as well as quantitative methods. 

The basic concept of qualitative evaluation is the measure of success of an e-health 

system, from a user perspective.  

Moreover, qualitative data enables researchers to understand the contexts in which the 

system was developed, installed, and used. According to Kaplan and Maxwell (2005) the 

variety of human, contextual, and cultural factors that affect system acceptance in actual 

can not be identifiable through quantitative methods alone. 

Again, Kaplan and Maxwell discuss five main reasons for using qualitative methods as 

well in information systems and medical informatics research: 

 Understanding how the system’s users perceive and evaluate that system and what 

meanings the system has for them; 

 Understanding the influence of social and organizational context on systems use; 

 Investigating causal processes; 

 Providing formative evaluation—evaluation aimed at improving a program under 

development, rather than assessing an existing one; 

 Increasing the utilization of evaluation results. 

The table below (Table 3.8) summarises the features that are provided by the use of 

either qualitative or quantitative methods: 

Quantitative Qualitative 

Tests theories & develops them  Develops theories  

Establishes relationship or causation  Describes meaning or discovery  

The researcher is formally an independent 

entity  

The researcher is explicitly a part of the data 

gathering process  

Uses instruments  Uses communication & observation  

Structured data collection  Unstructured data collection  

Table 3.8. Quantitative vs. Qualitative evaluation. 
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The models used to perform the evaluation of the personalised e-healthcare 

communication framework have been based on the following e-health evaluation 

frameworks:  

 Quantitative UTAUT model (Venkatesh et al., 2003) which is based upon 7 constructs 

that need to be evaluated, as Figure 3.24 describes 

 

Figure 3.24. List of attributes upon which the UTAUT model is evaluated (Spil et al., 2006). 

 and the Qualitative USEIT quantitative model (Spil et al., 2002). 

3.7.2 EVALUATION IN E-HEALTH STATE-OF-THE-ART 

(1) METHODS USED TO PERFORM EVALUATION 

It can be noticed that most evaluation models have already been tested on e-health 

applications that are developed within a clinical setting. However, there is a lack of 

evaluation experience in e-health systems that are implemented within the individual’s 

living and decision environment.  

In general, the methods represent a shift from a focus on the design of software and 

system components to gaining a better understanding of the interaction between health 

care information systems and end users in conducting day-to-day tasks. One of the most 

widely used methods for evaluating health information systems continues to be the use of 

questionnaires, either as the primary method of data collection in system evaluations, or 

alternatively as one of several types of data collected in multi-method evaluations of 

information systems.  

Questionnaire-based survey methods have a number of distinct advantages, including 

ease of distributing questionnaires to a large number of users (e.g., via the Web) and 

automated analysis of results. They can also provide quick feedback on how the system 

is being perceived. In asking subjects about certain categories of information (e.g., 

subject demographics, age, and how often they use computers) questionnaires are often 
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very useful. However, from the perspective of obtaining information needed for improving 

system design there are a number of limitations of exclusive use of questionnaires. The 

usefulness of questionnaires as the primary method for assessing the impact of a system 

on work tasks may be limited. There are a number of reasons for this.  

Questionnaires used for assessing the results of a system may not reveal how a 

technology under study fits into the context of actual system use.  

They are also limited in providing detailed information about the process of use of a 

system in performing complex tasks.  

Questionnaires contain items that are pre-determined by the investigators and 

consequently are of limited value in identifying new or emergent issues in the use of a 

system that the investigators have not previously thought of.  

Furthermore, by asking subjects to rate a system, using a questionnaire typically 

presented sometime after system’s use, the results are subject to problems of the 

subjects_ recall of their experience in using the system (i.e., subjects must reflect back on 

their use of the system under study).  

It is often the case that when the actual process of using a computer system is video-

recorded in its entirety and compared to questionnaire results (from the same subject), 

the questionnaire results often do not reflect what the user actually did in practice in using 

a system, as it was captured on video (Kushniruk and Patel, 2004).  

In many cases in using technology, both experienced and inexperienced users may not 

be aware of what they actually do, limiting the usefulness of evaluation measures that rely 

exclusively on retrospective self-reports. 

Some of the same problems underlie other commonly used evaluation methods, in 

particular, retrospective interviews and focus groups, where subjects are asked to reflect 

on their prior experience with a computer system. Despite these potential limitations, 

these approaches are still widely used forms of data collection for gathering system 

requirements upon which systems are developed and also for evaluating the effects of 

newly introduced health information systems. 

The use of interviews or questionnaires alone may be insufficient for revealing how health 

care workers actually use a system to perform a complex task and may need to be 

complemented by using other methods. It is important to match the methods to the 
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objectives of the evaluation, keeping in mind the limitations of each evaluation 

technology. Furthermore, since it is difficult to anticipate all possible errors that can occur 

in using a complex information system, a careful analysis of how human subjects react 

and deal with system errors is needed in order to be able to develop rational strategies for 

dealing with them, thus move closer towards what has been termed a ‘‘safety culture’’ for 

biomedical informatics (Fox, 1993). 

Usability engineering has become an important field with applications across a range of 

software domains. The field can be considered to have emerged from the integration of 

evaluation methods used in the study of human–computer interaction (HCI) aimed at 

providing practical feedback into design of computer systems and user interfaces. 

Usability engineering can be distinguished from traditional systems engineering 

approaches by its emphasis on obtaining continual input or feedback from end users, or 

potential end users, throughout the development cycle of information systems (Nielsen, 

1993).  

In health care settings, a number of researchers have begun to apply methods adapted 

from usability engineering towards the design and evaluation of clinical information 

systems. This has included work for analyzing use of health care information systems, 

along with a focus on developing principled qualitative and quantitative methods for 

analyzing usability data resulting from such study (Kushniruk and Patel, 1995). 

There are a number of specific methods associated with usability engineering and 

foremost among these is usability testing. Usability testing refers to the evaluation of 

information systems that involves testing of participants (i.e., subjects) who are selected 

as a representative of the target user population, as they perform representative tasks 

using an ICT system (e.g., physicians, patients or healthy individuals) in a particular 

healthcare context.  

During the evaluation, all user computer interactions are typically recorded (e.g., video 

recordings made of all computer screens or user activities and actions) aw well as other 

comments, suggestions, etc. Types of evaluations using this approach can vary from 

formal, controlled laboratory studies of users, guided sessions with the users, to other 

less formal approaches. Principled methods for the analysis of data from such tests, 

which may consist of video or audio recordings of end users as they interact with 

systems, can now be used as tools to aid in the analysis. These techniques generally 

include the collection of ‘‘think aloud’’ reports, involving the recording of users (Kushniruk 

and Patel, 2004) 
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Health promotion and information and communication technology (ICT) have a long-

standing and productive relationship. New technologies are revolutionizing health 

promotion by providing timely information to consumers, delivering tailored interventions 

at a distance, and assisting in mobilizing community groups (Street & Rimal, 1997). ICT 

has specific advantages and limitations for health promotion. Advantages include 

interactivity, use of active learning methods, multimedia presentation, temporal flexibility, 

relative ease of tailoring, and low costs relative to its potential population reach (Rimal & 

Flora, 1997). 

Within health promotion, models range in focus from individual behaviour change to 

community mobilization (Bartholomew, Parcel, & Kok, 1998; Glanz, Lewis, & Rimer, 

1997; Sorensen et al., 2003); however, none accounts for information technology 

applications. 

As it was previously discussed in this chapter (sections 3.3.1 and 3.3.2.) there are a 

number of prominent models of ICT acceptance, such as the technology acceptance 

model (TAM) and the more general Theory of Planned Behaviour (TPB) and the Theory 

of Reasoned Action (TRA).  

Although these models have been applied successfully to predict technology acceptance 

outside healthcare domains, and TAM has been used successfully to model physicians’ 

acceptance of telemedicine technology (Hu et al., 1999) rigorous evaluations of ICT 

applications in health care during their full life cycle (from design to introduction and 

routine use) are absolutely necessary and of great importance for decision makers and 

users (Wilson and Lankton, 2004). 

Evaluation of health ICT applications is rather difficult for various reasons: the complexity 

of the evaluation object, comprising technical and human aspects, the complexity of the 

changing clinical environment, and the insufficient awareness of the need to perform 

evaluation studies (Friedman and Wyatt, 1997). Various evaluation studies have been 

published in medical informatics in the last years (Ammenwerth et al., 2003), but there is 

still an ongoing discussion on perceived problems within evaluation projects, e.g. with 

regard to adequate choice of study design and study methods (Kaplan, 2001). 

A wide range of methodologies have been developed in the general software industry for 

providing frameworks for designing information systems. Life cycle models provide a 

foundation for guiding the development and evaluation of complex systems (Hoffer et al., 
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1999; McConnell, 1996). Traditional system development life cycles (SDLC) presuppose 

a set of fixed stages for system development, with evaluation of the system 

predominantly occurring in the final stages. Such approaches have proven difficult to 

successfully apply in health care where information needs may be hard to precisely 

determine. The possible reasons for this are that the health care environment is often 

complex and characterized by missing information, shifting goals and a great deal of 

uncertainty (Kushniruk, 2002).  

Healthcare decision making processes are complex, poorly understood and consequently 

difficult to model effectively in the analysis of the SDLC. Health care decisions are subject 

to a level of uncertainty not found in traditional business environments and consequently 

health care technology and the knowledge on which it is based is often very volatile. In 

fact, even before decision making processes are understood, they may change within the 

time span of the traditional SDLC.  

In recent years, a number of software engineering methodologies have been developed 

that focus upon deploying evaluation methods throughout the software life cycle—from an 

initial needs analysis through to design and implementation, in addition to summative 

evaluation conducted upon completion of the system. For purposes of developing an 

evaluation framework this paper will initially consider methodologies in terms of the 

traditional SDLC, followed by methods involving rapid iterative development, based on a 

usability engineering approach.  

The traditional SDLC is characterized by the following phases: (1) planning, (2) analysis, 

(3) design and development, (4) implementation, and (5) maintenance=support (Hoffer et 

al., 1999; McConnell, 1996). In this model each phase consists of similar activities that 

are somewhat sequential, with one phase typically being completed prior to beginning the 

next phase. 

A wide range of iterative design methods have appeared, where the distinction between 

the phases has become blurred and the role of continual evaluation is emphasized. For 

example, methodologies such as rapid application development (RAD) and various 

approaches to prototyping have become increasingly popular as the basis for system 

development (MCConnell, 1996). Again, McConnell suggests that using such 

approaches, system requirements are quickly converted to a prototype system that is 

iteratively revised, based on evaluations, until an acceptable product is developed and 

the system is completed.  
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Continual evaluation is a central component of these design methodologies. Along these 

lines, a greater emphasis on iterative formative evaluation, closely integrated with the 

design and development process, has been called for in the health care information 

technology industry. In conjunction with this, deployment of a wider range of methods for 

acquiring information relevant to design in health informatics evaluations is also argued 

for. 

(2) EVALUATION IN THE SDLC 

Evaluation in health informatics spans a continuum from project planning to design and 

implementation (Figure 3.25). 

 

Figure 3.25. The systems development life cycle (SDLC) in relation to evaluation 
methodologies. From (Kushniruk, 2002). 

During the analysis phase a number of evaluative methods may be employed, ranging 

from traditional systems engineering methods (including observation, interviews and 

deployment of questionnaires) to formal evaluations of work places in terms of socio-

cognitive factors (Mehta et al., 1998; Patel el al., 2000).  

During the design and implementation phases a number of methods from the field of 

usability engineering are becoming increasingly more important when conducting 

formative system evaluations. Formal summative evaluation comprises only one aspect 

of evaluation during the latter stages of the cycle. In the larger computer software 

development industry emphasis is being placed on evaluation methods applied to a 

number of different points in the SDLC. According to Friedman’s and Wyatt’s framework 
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for discussing evaluation in health care, many of these formative approaches fall into the 

category of “subjectivist approaches” (Friedman and Wyatt, 1997).  

As will be discussed, the deployment and methods of analyses associated with these 

methods, in particular usability testing, have become increasingly refined over the past 

few years. 

(3) USABILITY 

Important developments in software engineering have emerged with variations in the 

SDLC based on principles of iterative design. A driving force in these advances has been 

the emergence of a wide variety of information systems.  

Increasingly, the traditional SDLC, with its fixed and rigid order of phases, is being 

identified as not being well suited to rapid development of highly interactive Web-based 

applications. For example, Web-based patient record systems, decision support and 

educational applications constitute new forms of computer applications, that require 

innovative design methodologies. In contrast to traditional systems applications (e.g., 

payroll, billing, etc.) many newer applications may require continual, iterative feedback 

from potential end users and clients during both design and development.  

(4) THE END USER 

To begin, each end-user has a level of sophistication (Dixon, 1999) and therefore, of 

specific needs and expectations. This sophistication is derived from the user’s knowledge 

and skills (Marcolin, 1994). Sophistication is composed of the user’s depth or amount of 

knowledge and skills in a specific area and the user’s breadth of knowledge and skills 

across a number of areas. The final component of sophistication is the user’s finesse at 

transferring knowledge and skills from one area to another. A user may have a shallow 

but broad knowledge and skill base to draw from, but be equally sophisticated to a user 

with a deep but narrow knowledge base.  

Again, according to Dixon (1999) the individual also has a unit of available resources. 

These resources can include technology, time, money, or other items. The available 

resources combined with the person’s sophistication lead to the capabilities available for 

the information technology.  

ICT itself has a number of requirements. Again, these requirements can include 

technologies, money, time, knowledge, skills or other items. For example, a word 

processor requires a specific computer system, typing skills, means to display the output, 
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knowledge of how to use the computer system, etc. From the requirements of the ICT 

and the capabilities of the user, one can determine a fit of the individual to the technology. 

Again, citing Davis (1989) the user fit will affect both the usefulness and ease of use the 

user perceives from the ICT.  

3.8 CONCLUSIONS 

Chapter 3 has described the different theories and models used to describe behaviour 

and attitude towards two specific issues: healthcare and the use of technology. In this 

sense, these models form the theoretical grounding on which the development of this 

research will be based on. 

The following chapter puts forward the efforts made towards the design of a new 

healthcare communication framework. One of the steps to be followed is the design of a 

new theoretical model, including the two above mentioned components (i.e. healthcare 

and technology) that is based on what has been illustrated in Chapter 3. Furthermore, 

Chapter 4 explains the methodology selected and followed to conceive and build the 

framework to deliver personalised e-health promotion information. 
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4.1 INTRODUCTION 

This chapter proposes a new framework that, by creating a personalised healthcare 

communication by means of e-health applications, predicts and explains the use of e-

health applications by individuals. The novelty of this framework is that it considers not 

only technical aspects such as usability, readiness to use e-health applications but also a 

health behaviour dimension that will predict the individual’s attitude regarding a specific 

healthcare issue is introduced (i.e. tobacco consumption, readiness to enroll a 

mammography programme, attitude towards leading a healthy diet, etc).  

Moreover, up to this moment there has not been a comprehensive proposal that models 

jointly both dimensions at the same time, so the existing research in literature deals either 

with the technological or the healthcare attitude side, lacking an inclusive vision of the 

question. This inclusive consideration is necessary if the aim is to obtain answers to why 

individuals would use an e-health application to change their attitude to boost their self-

care.  

In this chapter the conception and design of a new framework is described from a 

theoretical point of view, and the first steps of the methodology to obtain the 

communication framework are detailed. Moreover, this chapter provides a detailed vision 

of how the model can be implemented and applied to specific healthcare issues, as the 

ones mentioned in the previous paragraph, in order to create a personalised healthcare 

communication. In this way it is possible to empower individuals and motivate them to 

take care of the own health by adopting lifestyle changes and maintaining them through 

time. 

Furthermore, what this research focuses on is the promotion of change and the 

maintenance of this attitude towards healthcare behaviour driven by the use of modern 

ICT. To do so, an in-depth analysis was carried out in order to understand which kind of 

framework should be used to create a tailored communication. Then, a detailed study of 

the theories that predict health behaviour and ICT adoption, described in Chapter 3, and 

that were relevant to this case were analysed. A new proposal was put forward, detailed 

in the following sections of this Chapter 4.  

After having selected the theories that would be applicable in order to motivate change, 

work with healthcare professionals (medical doctors, nutritionists, psychologists, etc) was 
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carried out in order to create the communication that the user will receive via an e-health 

application. 

Then, for each of the scenarios considered an e-health application was conceived, 

developed and implemented to reproduce the communication model and test whether the 

consideration of two different variables, such as the predisposition towards healthcare 

and the use of new technologies was more effective in enhancing individuals’ use of e-

health applications. Finally the whole framework and the application itself were evaluated 

by experts and individuals (Chapter 5 presents the results). 

As it was detailed, there are a number of significant theories and models that underpin 

the practice of health promotion with a number of theories and models that describe the 

individual’s attitudes towards the change. These, attempt to explain health behaviour and 

health behaviour change by focusing on the individual with the principal intention of 

providing information either to improve knowledge or change behaviour. 

On the other hand, this research attempts to look into the reasons of users to make use 

of an ICT platform (an e-health platform) in order to perform a change in their attitude 

towards health. As an example, the use the Internet or a mobile phone to support 

individuals in their effort to quit smoking or to encourage them to follow a diet and to 

support them in the whole process, are some of the examples that will be modeled.  

However, in the in-depth research carried it was found that adoption theories only 

explained why a user would make use of an ICT platform to carry out a specific ICT-work 

related task (i.e. adoption of spreadsheets, use of email, word processor, etc;) in different 

environments (companies, hospitals, government agencies, etc) and situations, although 

no reference was made to change in health promotion related attitudes by means of ICT 

in individuals. Studies elaborated show the interest of individuals in using an ICT 

application but in no case they show their appropriateness to change any psychological 

behaviour and even less regarding a health behaviour which should be a main 

component to investigate in e-health research and projects.  

Therefore, in order to gain an insight about how individuals use e-health in the healthcare 

promotion stages, that is, why people would change or would progress a health attitude it 

is key that both the following dimensions are taken into account independently: 

Promotion of health: this is important in order to understand one person’s willingness to 

care for the own health, the awareness of that person in relation to a specific issue, the 
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readiness to stick to a prescribed therapy, to comply with the doctor’s advice, to be 

educated to incorporate healthy lifestyles to the daily routine, etc 

Promotion of ICT for health (e-health): On the other, it becomes important to encourage 

the use of ICT to make the care of the own health more efficient and reliable. To do so, 

the user should understand how ICT can improve the healthcare process. 

There is a lack of research that attempts to explain whether and how e-health systems 

are effective in changing people’s attitudes toward lifestyle habits, whether an e-health 

platform can help/assist individuals in adopting habits that lead them to a better and 

healthier lifestyle. This research intends to develop a model that explains the following 

questions: 

Would people use an e-health system to perform a change in their lifestyle habits? Or 

putting it in another way: Are e-health platforms effective in promoting healthy habits/in 

assisting people to comply with prescribed therapies? 

4.2 THE METHODOLOGY FOLLOWED 

The methodology selected to create a personalised healthcare communication by means 

or e-health applications was described in Chapter 3, Materials and Methods. The 

following figure (Figure 4.1) depicts the methodology followed in this research, which is a 

modification of the methodology described in the previous chapter. This background 

methodology provides an approach to create personalised communications; this research 

followed a variation of this methodology so as to create a tailored intervention by to boost 

the predisposition of people to take care of the own health by means of e-health services 

and applications. 

The following figure (Figure 4.1) depicts the modified methodology that was finally used 

and followed. 
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Figure 4.1. Methodology used to generate a personalised communication strategy by 
means of e-health. Source: Own elaboration. 

The methodology used consists of five different steps that take place consecutively. The 

first three steps entail a revision of the models that promote health behaviour change and 

the way healthcare communication is established, whereas step four focuses on the 

different technologies that are better suited to provide a personalised healthcare 

communication in a dynamic and attractive way, and that allow supporting the lifestyle of 

the individual. 

It is important to notice that the arrows placed in the upper part of the eclipses indicate 

the flow of information and, therefore, of actions followed in order to construct the final 

communication. On the other hand, the arrows situated below the eclipses indicate the 

feedback that emerges from an evaluation phase and that should feed the proper step. 

This will be further detailed in the precise description of the steps tracked.  



THE METHODOLOGY FOLLOWED 

 

 

 

151 

Moreover, the two boxes that surround these two differentiated phases indicate the 

periodicity of the feedback. The spot-framed box situated on top “long-term iterative 

phases” shows that these two phases should be repeated at long term intervals. With 

long term it is meant periods that dictate policy trends, periods in which directives and 

legislation from the administration, (i.e. the European commission, National or Regional 

Governments) may update or readapt their healthcare priorities, policies or strategies. 

This would denote at least 3 to 5 year periods.  

Conversely, the medium box “medium-term iterative phase” identifies the steps that 

should be iteratively identified in a shorter term that may be modified with healthcare 

professionals changing communication strategies (i.e. communication changing 

strategies, modes of communication, theories and model trends, etc). This would entail 

redefining the communication on a 3 year periods. 

Last the “short term iterative phases” connect the steps linked with technology that should 

be repeated iteratively frequently (1 or 2 year periods) in which technology updates call 

for renewals in the way information is delivered and presented. 

It must be noted that the development of this research entailed not only following the 

methodology, but also a refinement of the framework after a first evaluation was 

performed with a complete iteration in order to improve the mechanisms of personalised 

information delivery by means of e-healthcare.  

The whole process followed is depicted in the figure below (Figure 4.2) and detailed in-

depth in Section 3 of this chapter (The Implementation of the personalised e-health 

communication framework). 



A NEW FRAMEWORK FOR PERSONALISED E-HEALTH 

 

 

 

152 

 

 

Figure 4.2. Iterations performed with methodology along this research. Source: Own 
elaboration. 

A description of these steps and how they have been applied in order to design and 

validate the new framework based on personalised healthcare communication delivery is 

described next. 

4.3 IMPLEMENTATION OF THE PERSONALISED E-HEALTH FRAMEWORK 

In the following section (4.4), a new conception and implementation of the methodology is 

described. This novel framework takes into account new dimensions that add to the 

complexity of delivering a healthcare communication by means of e-health. This way, 

healthcare communication can be conveyed to individuals by new channels, helping the 

population reach prevention healthcare information in a personalised, usable, ubiquitous 

manner 
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4.4 STEP 1: PROPOSING A NEW MODEL 

There have been previous attempts in understanding whether a single factor may have 

an effect on modifying an underlying factor (i.e. a lifestyle habit) by way of e-health 

adoption, that entails applying partially some of the psychological models that explain 

behaviour change (as it was put forward in Chapter 3, where all the theories and models 

of behaviour change were detailed).  

However, it was noticed that applying just a single theory (i.e. the “Stages of Change” 

solely) was somehow limited as there are a wider and more complex variety of factors 

that influence individuals decisions to adopt a change in their lifestyles so as to achieve a 

healthcare change (del Hoyo-Barbolla, 2005) that would improve their quality of life and 

subsequently their healthcare status. This is true if merely the behavioural factor 

regarding attitude towards e-health was taken into consideration, yet alone if also the 

technical dimension needs to be taken into account. 

Therefore, once a full cycle of the methodology to build the framework was complete, 

suggestions from experts led to the conclusion that more complexity needed to be added 

to the model in order to better reflect the complexity of the issue. Hence, it was decided 

that the analysis of new models was mandatory in order to grasp the subtleties that 

influence individuals when taking decisions. Then, other theoretical models that worked 

on other variables rather than solely motivation (as “the Stages of Change” does) were 

incorporated to the analysis of the first step to this methodology. 

Besides, new trends in Public Health were analysed and, it was found that, regarding the 

main dimension this research is based on (i.e. personalisation or tailorability of 

information) the creation of a healthcare communication not only relies upon the “Stages 

of Change” Theory, but also in other theories as can be noticed from Figure 4.3:  

 

Figure 4.3. The advantages of tailoring and the theoretical foundations (Glanz et al., 2002). 
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Other secondary capacities also considered on this research that ICT offer to the 

communication are also influenced by other theories also considered (see 

Figure 4.4): 

Figure 4.4. Advantages and theoretical foundations of ICT in healthcare communication. 
Source (Glanz et al., 2002). 

Moreover, there is the need to address the complete set of factors. Otherwise as Kukafka 

puts it (Kukafka, 2003) the strategies to change usage behaviour, risk being ineffective 

because they fail to recognize interdependencies between the factors. The different kinds 

of factors that affect individuals’ behaviour change (intrapersonal, interpersonal, 

organizational, public policy, etc) were fully detailed in Chapter 3.  

This research will focus specifically on the intrapersonal dimensions, leaving for other 

research topics other factors. In particular, what will be carried out in this study will be a 

detailed study focusing on both intrapersonal factors for both healthcare and ICT.  

As a result, considering the variety of theories listed in Chapter 3 that affect intrapersonal 

dimensions and evaluating the different options with public healthcare professionals, it 

was decided that considering a broader model was necessary. 
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An adaptation of the integrative model proposed by Fishbein (Fishbein, 2000) was 

necessary as it incorporates the different variables that need to be taken into account in 

this research. In this model, not only the intention (motivation) to perform a specific 

behaviour but also attitudes and self-efficacy are considered. Besides, intraindividual 

factors as well as environmental factors aide in the formation of the behaviour.  

The integrative model proposed by Fishbein can be observed in the figure below (Figure 

4.5): 

 

 

Figure 4.5. An Integrative model. Source: Fishbein, 2000.  

In the sake of simplicity, an adaptation of this model was then proposed. This variation of 

the model is pictured below (Figure 4.6) 

As it can be observed, the External Variables (Age, Gender, Profession, Personality 

traits, etc), Skills (Awareness), Self-Efficacy (Perceived Threat and Perceived 

susceptibility) which all form the likelihood of change are also considered.  
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Figure 4.6. First version of framework proposed. Health behaviour branch. Source: Own 
elaboration. 

On the other hand, the proposed research aims at understanding the use of e-health tools 

and applications and how they support and benefit users when attempting positive 

healthcare change.  

However, what was found was, adoption theories that explained why a user would make 

use of an ICT platform to carry out a specific ICT-work related task (i.e. adoption of 

spreadsheets, use of email, word processor, etc) in different environments (companies, 

hospitals, government agencies, etc) and situations, although not health related attitudes. 

Studies elaborated show the interest of individuals in using an ICT application but there is 

no model to explain the link between these last two (i.e. the use of ICT to perform 

changes in health behaviour). The work developed has consisted on the conception, 

development and evaluation of an inclusive framework that explains the different stages 

the user covers both in terms of the perception of healthcare and the use of technology to 

perform a desired change.  

In this sense, we adopted a modification of the TAM (previously detailed in Chapter 3) in 

order to predict and influence the use of ICT applications in order to modify a healthcare 

behaviour (shown in Figure 4.7). 



STEP 1: PROPOSING A NEW MODEL 

 

 

 

157 

 

 

Figure 4.7. First version of framework proposed. ICT behaviour branch. Source: Own 
elaboration. 

In order to assess these dimensions a new framework was developed so that both 

dimensions were considered in parallel. The following picture shows the model 

developed, which takes into account both dimensions, health and e-health. 

A model that takes into account in parallel both the healthcare stage of the individual as 

well as his/her technical readiness to perform a change using technologies was 

conceived and designed. The added value of this model is that it allows placing the user 

at a stage in both dimensions (see Figure 4.8).  

 

Figure 4.8. The e-health tailored communication framework proposed. First version. 
Source: Own elaboration. 

As there are many similarities across the different theories, the upper path of the model 

(health behaviour change) is an adaptation from an integrative model proposed by 
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Fishbein (2000). The model proposed by this author considers and synthesizes the key 

variables of the models previously cited. This path is appealing as it reflects the 

importance of intra-individual, environmental factors and self-efficacy. The main stages of 

the model are: 

 Unawareness: an individual never heard about the issue and therefore may have 

no opinion about it, 

 Perceived susceptibility: One's opinion of chances of getting a condition, 

 Perceived threat: the belief that one is susceptible to a specific problem,  

 Self efficacy: the belief that one has the ability to change one's behaviour, 

 Attitude to change: making a plan to change behaviour,  

 Action: implementing the plan to change behaviour,  

 Maintenance: continuation of behaviour change. 

This model supposes that individual’s usually pass through the different stages, although 

the pace may be different for different individuals or different behaviours. Movement 

backward toward an earlier stage is also possible (although not to stage 1 obviously).  

The lower path of the model is an adaptation of the Technology Acceptance Model (TAM) 

model proposed by Davis (1989) that models how users come to accept and use 

technology. Its stages are similar to the health behaviour model, although adapted to 

technology. The difference of the stages lies in these two stages: 

 Perceived usefulness: degree to which someone believes that a system would 

enhance the job performance.  

 Perceived ease-of-use: degree to which a person believes that using a system 

would be free from effort. 

Once the first iteration of the model was developed, there was another refinement of the 

presentation of the model as it was felt that the presentation divided into two different 

branches was somehow static. However, the progression of individuals’ attitude towards 

healthcare and the use of ICT to improve their attitude is not a discrete but rather 

continuous over time process.  

Therefore, a new image of the model was studied and proposed. The figure below (Figure 

4.9) shows the new model proposed, in which the use of technology is represented in the 
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inner part (the thermometer) and the helicoids (ranging from red to green) represent the 

behaviour regarding the healthcare topic. It must be noted that this picture misses the 

representation of the external factors.  

 

Figure 4.9. New representation of e-health framework. Source: Own elaboration. 

4.5 STEP 2: THE QUESTIONNAIRES DESIGNED  

In order to place individuals at a specific stage a questionnaire/survey instrument was 

developed based on the model presented. It took into account the substantive factors 

influencing the adoption and readiness of individuals to perform a health behaviour 

change and in parallel to do it by means of an e-health application. Based on the stages 

identified in the model, two different sets of questions were developed, one for each 

branch. 

The questions attempt to find out the attitude of the individual towards the two particular 

variables: one related to the interest in health (how the user relates to a healthcare issue) 



A NEW FRAMEWORK FOR PERSONALISED E-HEALTH 

 

 

 

160 

and the other related to their motivation and skills to use ICT to promote their well-being 

(whether individuals know the benefits of e-health applications and if they would be ready 

to use an e-health application). 

Although both stages are linked, two different questionnaires are presented to the user. 

Questionnaires are implemented in a technology (in this case JSP), that allows 

conducting the user “intelligently” to the most appropriate question depending on previous 

answers. In this sense, there are several ways to arrive to the same stage but with 

different characteristics depending on the answers to key questions and these are also 

taken into account when tailoring the information. 

The e-health questionnaire identifies whether users have knowledge, motivation or 

access, to make use of ICT to make a health change.  

The health questionnaire (see Figure 4.10) assesses whether users have the awareness 

and the right guidelines to control their healthcare status, it they feel susceptible to suffer 

from that pathology and if users are following any healthcare plan. With these objectives 

in mind, three specific strategies to encourage self-care can be followed: offering correct 

and personalised information, helping users use this information and promoting ICT as a 

means to support healthcare by easing access to quality information and specific 

services, helping health problems follow-up and making the relation between 

patients/users and health professionals closer. Figure 4.11 depicts a simplified version of 

the health questionnaire. It shows how it relates to the attitude stages towards healthcare 

and the control to be exerted over it.  
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Figure 4.10. The healthcare attitude questionnaire.  

The detailed version of the healthcare attitude questionnaire is depicted next (Figure 

4.11), in which it is possible to observe, the different stages the user arrives by answering 

to different questions. 
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Figure 4.11. Questionnaire to place users regarding healthcare attitude. Own elaboration. 

The following picture (Figure 4.12) describes the individual readiness to use ICT and 

therefore, the stage an individual is at regarding the technology attitude: 
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Figure 4.12. Questionnaire to place users regarding ICT attitude. Own elaboration. 

4.6 STEP 3: INTERVENTION SELECTED ACCORDING TO STAGE 

When users have completed both questionnaires they are allocated to a stage in their 

attitude towards the healthcare and the use of e-health to achieve a positive change. The 

process that models the intervention followed by the professional is selected.  

The creation of the particular messages to be delivered at each stage was developed with 

the assistance of healthcare professionals. In particular, in different work sessions the 
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complete set of information to be delivered was shaped according to the guidelines 

provided by the professionals. 

In order to achieve the complete communication delivery structure, a complete tailored 

intervention (from unawareness to maintenance) to be followed by an individual was 

mapped together with the support of professionals. A full set of information was created, 

structured into the different stages according to the model.  

In the same sense, the communication regarding the attitude towards the use of 

technology was created following the model and its different steps. It takes into account 

the predisposition of individuals with respect to technology, their knowledge and skills, 

etc.  

Once the user has been assigned, by means of the questionnaires described in Step 2 to 

a particular status according to their healthcare and their attitude regarding the use of 

new ICT tailored information will be provided. In order to build a complete framework, 

other parameters that influence information processing by individuals (such as the age, 

the gender, the skills, profession, education level, etc) could be incorporated. There are 

numerous studies that analyse the way these factors influence how individuals grasp, 

process and interiorise information. However, for the sake of simplicity this research deals 

only with the parameters that deal with attitude towards healthcare and ICT. 

Moreover, a natural extension to the framework is being able to monitor further the 

evolution of the individual along a complete healthcare intervention, and being able to 

monitor how individuals move to further to new attitudes. Although this research includes 

the personalised information selection, a technology implementation has only been 

carried out for healthcare promotion, showing information at a first stage. The process 

follows the next sequence of actions (Figure 4.13): 

 

Figure 4.13. Action flow to be followed for the provision of personalised information. 

These steps are described in the following paragraphs: 
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4.6.1 ASK ISSUE OF CONCERN REGADING HEALTH/ICT USE  

By answering this question it is possible to address one health issue at the time. The 

framework proposed is complex enough to deal with more than one health pathology at 

the time, as there may be citizens interested in dealing with more than one healthcare 

subject simultaneously (i.e. a diabetic user may be interested both in diabetes, in nutrition 

and in physical activity management). In this case, the process may need to be repeated 

for the three different topics. In the case of attitude towards technology, the issue can be 

regarded in a simpler manner, and there is no need of sub-categorising the different 

topics of concern. 

4.6.2 PROVIDE USER GENERAL INFORMATION ABOUT ISSUE:  

Once an individual has stated the issue of concern (different options are provided), 

general information regarding this topic will be presented. This is useful in order to place 

the individual in a general framework regarding that topic. Later on, it will be observed 

how this information will be specifically presented. The purpose of this general 

introduction is to get the user familiarised with the issue of concern and the general 

relevance of the considered topic. 

An example is detailed in the following table (Table 4.1): 



A NEW FRAMEWORK FOR PERSONALISED E-HEALTH 

 

 

 

166 

Table 4.1. Tailored information provided depending on the stage of concern . 

Stage of Readiness Barriers to Change Counseling Strategies/Interventions 

Precontemplation 

Uninformed about 

risk and need for 

change/uninterested 

in changing 

behaviour 

-Denial or 

underestimation of 

risk posed by 

behaviour  

-Limited 

understanding of 

issue  

-Discouraged by 

past failures  

-Fatalism about risk 

-Understand 

reasons for relapse; 

explore alternatives  

-Understand why 

change is beneficial  

-Engage patient with 

the issue  

-Move patient to 

contemplation 

-Review past attempts  

-Provide basic and 

personalized information 

about risk and options for 

change if uninformed  

-Avoid argumentation and 

confrontation (agree to 

disagree)  

-Get approval to revisit 

issue in future visits 

Contemplation 

Thinks change is 

desirable  

Not ready to stop 

within next month  

May be ambivalent 

about behaviour 

change  

Actively weighing 

pros and cons of 

change 

Fear/anxiety about 

discomfort related to 

making and 

maintaining change 

(e.g. withdrawal 

symptoms, cravings, 

hunger)  

Fear about negative 

effects of change 

(e.g. weight gain if 

smoking cessation)  

Limited confidence in 

ability to change and 

motivation to change 

Reduce importance 

of factors against 

making change 

(cons).  

Identify internal and 

external 

strengths/supports  

Move to Preparation 

Stage 

-Facilitate articulation of 

pros & cons for changing  

-Assist patient to identify 

possible responses to cons  

-Advise about proven 

strategies for dealing with 

cons (e.g. nicotine 

replacement therapy)  

-Reinforce risks of 

behaviour, benefits of 

change 

-Assist/advise to identify 

supports and resources  

Preparation  
(Ready for Action) 

Ready to make 

change in near 

future 

-Limited access to 

support and 

resources (e.g. no 

place to exercise, 

financial issues with 

buying food) 

-Workable plan  

-Set date for 

beginning change 

effort 

-Review problems with 

previous attempts  

-Identify tactics to deal with 

problems  

-Resources and supports  
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In the following tables the specific information to be provided at each stage will be 

presented. It should be noted that this information will be an input to the algorithms 

created in Step 4 of the framework and of the tool created to deliver the information. 

Hence, the information is structured into different “pages” as if the intervention was being 

computer-generated by means of an Internet session. 

The next three steps are tackled in the following section. 

4.6.3 POSITION INDIVIDUALS, GATHER ADDITIONAL INFORMATION 
AND PROVIDE TAILORED INFORMATION 

As it has been mentioned in the introduction of this chapter, two particular interventions 

have been selected in order to recreate a personalised information strategy and map 

what a face-to-face healthcare communication is and reproduce it by means of e-health. 

In this sense, the next sections describe the information flow that is produced in the whole 

cycle of an intervention.  

The following tables provide a holistic framework for the provision of e-health promotion 

services. In these tables, a complete description of tailored information, specific services 

to be provided, channels of provision, etc. are described.  

However, not all of them have been further implemented within the sphere of activity of 

this research in an e-healthcare promotion application. This is the remit of other work. 

The first intervention to be reproduced will be the one regarding healthy eating, that is 

described next. The following table reproduces the information to be proposed to 

individuals at each stage of the intervention followed.  

Not all the tables show all the stages of the model. There are particular stages that are 

not relevant to a specific situation. This is the case of the table that shows the follow-up 

for the different stages, and hence the case for the following table that matches the needs 

of information with the services that should be provided. In the case of follow-up, the 

preliminary stages (unawareness, perceived susceptibility, etc) are not developed as 

these stages once the pertinent information has been provided do not make sense to be 

followed up. Until the individual is not ready for action, there is no formal therapy (Table 

4.2) 
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Table 4.2. General welcome page on a specific concern. 

 

In order to be able to continue the process of personalisation, it is necessary to collect 

further information from the user. As part of that general introductory information there are 

some questionnaires that aim at gathering this additional information from the user.  

Two other sets of questionnaires will be presented: about healthcare data on the 

pathology/topic of concern itself (these are developed by professionals) and about 

STAGE CONTENT MESSAGE from 
AVATAR 

INTRODUCTION 
TO TOPIC:  

WELCOME 
PAGE 

Common 

information 

before starting 

questionnaires. 

This is 

addressed to 

someone whose 

interest is on 

nutrition. 

 Specific questionnaire on motivation and self-

efficacy on nutrition. This questionnaire will 

place the user in a stage and so that 

afterwards the user is directed to the particular 

personalised information that is relevant to that 

individual in that stage. 

 Mini FFQ (Food Frequency questionnaire) 

adapted to SENC pyramid (REAP) 

 Questionnaire on eating and drinking habits.  

 Food preferences (form),  

 allergies/intolerances 

 I follow a healthy diet (we need age, gender 

and physical activity level) 

GENERAL INFORMATION 

OR TOPICS OF CONCERN (Nutrition in this case)

Healthy eating: Pyramid (SENC), Portions, food 

guide (SENC), topics in the SENC guide.  

Sports nutrition. Vegetarian diets, Recipe 

Do I follow a healthy diet? some feedback on 

results of the MINI FFQ adapted to pyramid 

(REAP)  

Why would we need this 

information? 

In order to personalise the 

information/services 

provided by this site, we’d 

need the following 

information from you: 
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motivation on that specific topic of concern to follow a therapy. Once individuals have 

filled-in a specific questionnaire on the main topic of concern, general information on that 

issue is presented.  

This would simulate a first visit to a healthcare specialist on that pathology. Information is 

already tailored to the individual’s attitude; their “behaviour change” is already known (by 

having filled in Step 2 of the general framework, described in Chapter 4).  

The figure below shows the information a user in the step BEHAVIOUR ACTION would 

obtain when accessing that page (either in the same session as the questionnaire has 

been filled in or in the following session the user establishes with the system). 

Questionnaires at that point may take the following form (the one in the figure represents 

a questionnaire based on nutrition as a topic of concern).  

It shows the information a user in action should get in a first contact with the system. This 

process models the steps that a professional would follow with such a patient. In this case 

it shows the information the specialist believes should be provided to the user in a first 

session after classifying the user. 

Information according to all the stages of change has been obtained from the 

professionals and modelled, in order to understand what information should be provided 

by the system at each stage (Table 4.3). However, due to the extension that would take 

putting forward all the information in this document (Chapter 5) only the information 

regarding the ACTION stage, for the special interest of this stage will be put forward here. 
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Table 4.3 . General nutrition information for a user classified in action. 

 

However, the point of e-health promotion applications is to help individuals progress in 

their topic of concern/pathology towards a more engaged situation. Once general 

STAGE CONTENT PERSONALISED MESSAGE 

ACTION 

 

 

 Detailed FFQ (Food Frequency) 

and PA (Physical Activity)

questionnaires DIET HISTORY 

QUESTIONNAIRE. In depth 

questions about environment 

support. Ask for barriers. 

 Personalised Meal plan & portions

 Personalised Goal setting 

 Context-based hints & tips 

ACTION PLAN and GOAL SETTING 

Specific for preparation 

1. Praise decision to change 

2. GOAL SETTING. Prioritise 

behaviour change opportunities 

3. Identify and assist in problem 

solving re: obstacles 

4. Encourage small initial steps 

5. Identification of social supports 

Specific for action 

1. Focus on restructuring cues and 

social support  

2.Bolster self-efficacy for dealing with 

obstacles  

3. Combat feelings of loss and 

reiterate long-term benefits 

 “You are doing a great job…..I can 

see you are motivated and active and 

taking care of yourself…”Let us 

continue to help you…. to do this so 

we need more detailed information. 

 

“Remember Rome wasn’t built in a 

day! Of all the changes you want to 

do, let’s prioritise the top 3….and 

start with those goals” 

 

“You’re not much of a breakfast 

eater. But studies show people who 

skip meals are the ones who end up 

weighing more. Of these options, 

which is more appealing to you?”  

 

“Who does the food shopping and 

cooking in your home? If it’s not you, 

print out your goal sheet and share it 

with this person, ask for his/her help 

in helping you meet your objectives?”

 

“Don’t worry if you slip up.Changing 

eating habits is a PROCESS and if 

you didn’t so well today, you can 

make it up in tomorrow”.  
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information is provided (but already personalised to that stage), there is the need to start 

monitoring the user advancement to further stages. This information has been carefully 

selected by the specialists in the different issues of concern. The general information 

provided means a first contact with the information that should be provided to a user at a 

particular stage.  

Therefore what it is needed to model is the progression of the user in a specified length of 

time. The monitoring period should be dictated by the professionals (each stage will 

require a different monitoring). This needs to be described really carefully and it is 

described in the following sections.  

In e-healthcare promotion applications and different services need to be invoked, with a 

specific periodicity. Besides, feedback to the healthcare system and professionals needs 

to be provided, and information from these actors should also be retrieved, such as 

schedules, prescriptions, therapies to be followed, etc. One of the crucial aspects of 

providing two-way services is the synchronisation of healthcare applications with the 

other general applications such as reminders, the agenda, in order to schedule activities 

such as appointments, activate reminders for drug taking, etc.  

For this reason a tight collaboration with professionals was established so that they could 

put into words and in paper, what they normally do in their daily practice with individuals. 

In order for the process to be complete, it would be of importance to monitor the 

professional’s and the individual’s actions during the therapy period so as to follow up the 

evolution of the patient. These actions would be different at each stage and it would be 

possible to observe whether the individual is: 

 Following the therapy/indications: by providing a two way communication of vital 

signals and other parameters. Moreover reminders, alerts generated by the system 

and feedback provided by the user, are able to say whether individuals are following 

the prescribed therapy. 

 Improving in the different parameters that tell how the user is performing: it is also 

important to assess the different parameters that are relevant for each pathology 

(calories, weight for nutrition, steps counted and physical activity for PA management, 

etc). This should invoke the different services that have been designed to assist the 

professionals and the patients/citizens in order to make their healthcare management 

easier. 
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 Able to progress to the next stage regarding the healthcare attitude. 

The table below (Table 4.4) shows an example of the same individual in ACTION 

BEHAVIOUR along the following months: 
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Table 4.4 . Follow-up nutrition information for a user classified in action. 

STAGE  CONTENT  PERSONALISED MESSAGE 

ACTION 

EACH DAY 

 AGENDA: Plan for the day 
 Hints and tips on how to cook 
 Eaten Food/Mood register 

(mimimun of THREE days: 2 
weekdays and 1 weekend day) 

 Enter weight – optional (? daily 
may be excessive-suggest 
weekly to prevent “obsessing”) 

 PA register (optional) 
EACH WEEK 

 Enter weight 
 Feedback with progress: Weight 

loss, Diet improvement, 
Identifying problem areas and 
possible barriers 

 Face-to-face visits initially every 
week (1st month), biweekly for 
2nd; then once a month (depends 
on progress). Some patients 
prefer having biweekly controls 
as it helps them stay on the diet. 

 Review food & PA registers. 
Other anthropometric tests: 
bioimpedance (fat %), skinfolds, 
etc Positive feedback for 
success, identify causes for non 
compliance. Adjustments made 
to plan accordingly. i.e. if they 
are hungry, the meal plan to 
include bulkier foods, low cal 
after dinner snacks, PA if 
calories maintained , etc…Lab 
results is good feedback to tie in 
with diet compliance, portion 
sizes, meal spacing, etc. 

 Move to maintenance if 
behaviour maintained 3-6 
months 

Reminders “The plan for today would 

be…..we also suggest going for a 

walk now that it is summer” 

Encouragement 

Give examples 

 You’ve lost 1 kg in the last 2 
weeks-that’s right on target! 

 “Did you remember to completely 
fill in your food/mood register? 
This information will help us 
pinpoint problem areas and tailor 
solutions to your specific 
situation.” 

 “you have an appointment next 
Thursday with Sandy the dietitian. 
Don’t forget to fill in your food and 
physical activity registers. To give 
her a more complete overview, 
remember to record 3 days: 2 on 
weekdays and 1 on the weekend”

 “Don’t get bored with your diet! 
Have you tried the latest recipe- 
it’s delicious, nutritious and 
tailored to your food preferences” 

 Trouble meeting your vegetable 
consumption goal. Does it have to 
do with your work schedule? If 
you’re eating out more, check out 
tips on how to choose foods 
wisely when eating out.  
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4.6.4 SCENARIO 1; NUTRITION 

(1) NUTRITION QUESTIONNAIRE DEPENDING ON STAGE 

After individuals have been presented with common, general information about a specific 

issue of concern, and provided they are placed at a stage of behaviour regarding 

healthcare and technology they are provided with tailored information according to the 

stage and regarding that specific issue of concern. The table below (Table 4.5) specifies 

the detailed information that will be shown for a user in action.  
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a) PLACE INDIVIDUAL IN A STAGE OF BEHAVIOUR CHANGE 

Table 4.5. Tailored general information according to health attitude (nutrition) 

STAGE CONTENT TAILORED MESSAGE 

ACTION 

 

Detailed FFQ and PA questionnaires 

DIET HISTORY QUESTIONNAIRE. More in 

depth to ask about environment support. 

Ask what the barriers are? 

 Personalised Meal plan/portions 
 Personalised Goal setting 
 Personalised context-based Hints & tips

 ACTION PLAN and GOAL SETTING 
 If they are eating well and are motivated

 Feedback on REAP provided here for 
awareness raising 

 Feedback on BMI.  

(preparation) 

1. Praise the decision to change behaviour 

2. GOAL SETTING. Prioritize behaviour 

change opportunities 

3. Identify and assist in problem solving 

4. Encourage small initial steps 

5. Encourage identification of social 

supports 

(action) 

1. Focus on restructuring cues & social 

support  

2.Bolster self-efficacy 

3. Combat feelings of loss and reiterate 

long-term benefits 

 “You can really make a 

difference on how you feel 

with the help of 

professional advice. Take a 

close look at e-health 

applications ” 

 Feedback from FFQ, BMI. 

 “You are doing a great 

job;.I can see you are 

motivated, active and 

taking care of yourself; Let 

us continue to help you: we 

need more detailed 

information. 

 “Remember Rome wasn’t 

built in a day! Of all the 

changes you want to do, 

let’s prioritise the top 3, 

and start with those goals” 
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b) FOLLOW UP PLAN DEPENDING ON STAGE (i.e. ACTION) 

At this stage, it is key to understand how to monitor individuals once they are placed in a 

stage of behaviour change process. 

At this stage the healthcare professional (medical doctor, Physical Activity professional, 

nutritionist, etc) should be able to replicate a normal process (the different stages, 

information, etc) followed by individuals in a common practice in a particular period of 

time (i.e. weeks or months depending on the stage the user is at) so that the individual 

can be monitored by means of the e-health prevention system.  

For this, it is important to understand: 

What information needs to be provided to the user: prescriptions, therapies updates, 

reminders, etc. 

 What services need to be invoked at each moment and with what periodicity in 

order to let the professional monitor the user and in order to provide the user all the 

support that he/she needs at each point.  

 What information the user needs to send (via questionnaires, or other) and what 
type of channel should the user use for this (i.e. mobile phone, PC, etc). 

 When (and with what periodicity) this information needs to be provided: it depends 

on the specific parameter, the seriousness of the pathology, the character of the 

individual, the specific program the individual is following, etc. 

 The channel of provision (mobile phone, PC, etc): this would depend on the stage 

the user is at, the amount of information, the easiness of the two way communication, 

etc. 

 To whom: to the professional, to the citizen or patient, both, to the healthcare system 

administration, etc. 

 The messages that the avatar needs to provide to encourage the user and to 

provide support to the user at each specific point. The tone of the messages depends 

on the stage the user is at, as well as of the personality traits, situation, etc. 

 What information is provided by the agenda, or the other pure information services. 

 Feedback mechanisms. 
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Table 4.6 Tailored follow-up information according to health attitude (nutrition) 

c) MATCHING NEEDS TO AN e-HEALTH PROMOTION APPLICATION 

 MATCHING SERVICES FOR 1st ACCESS TO E-HEALTH APPLICATION 

STAGE  MONITORING CONTENT TAILORED MESSAGE 

 ACTION 

 

EACH DAY 

 AGENDA: Plan for the day 

 Hints and tips on how to cook 

 Eaten Food/Mood register 
(mimimun of THREE days: 2 
weekdays and 1 weekend day) 

 Enter weight – optional (? daily may 
be excessive-suggest weekly to 
prevent “obessing”) 

 Physical activity register (optional) 

EACH WEEK 

 Enter weight 

 Feedback with progress: 

 Weight loss 

 Diet improvements 

 Identifying problem areas and 
possible barriers 

 Face to face visits are initially every 
week for the first month, biweekly 
for month 2, and then once a month 
(depending on progress). Some 
patients prefer having biweekly 
controls as it helps them stay on the 
diet.  

 Reminders “The plan for today 
would be…..we also suggest 
going for a walk now that it is 
summer” 

 Encouragement 

 “you are doing great with 
eating breakfast each day!” 

 You’ve lost 1 kg in the last 2 
weeks-that’s right on target! 

 “Did you remember to 
completely fill in your 
food/mood register? This 
information will help us pinpoint 
problem areas and tailor 
solutions to your specific 
situation.” 

 “you have an appointment next 
Thursday with Sandy the 
dietitian. Don’t forget to fill in 
your food and physical activity 
registers. To give her a more 
complete overview, remember 
to record 3 days: 2 on 
weekdays and 1 on the 
weekend” 

 “Don’t get bored with your diet! 
Have you tried the latest recipe 
(suggested by the system)- it’s 
delicious, nutritious and 
tailored to your food 
preferences” 

 You seemed to have trouble 
meeting your vegetable 
consumption goal. Does it have 
anything to do with your work 
schedule? If you’re eating out 
more, check out the systems’ 
tips on how to choose foods 
wisely when eating out.  
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This step aims at providing a practical direction towards how to implement the theoretical 

model in practical terms. The tables below try to link the user needs with the services that 

should be implemented in the e-health promotion application. Again, it is important to 

distinguish between the services when the individual first comes across the e-health 

application and the monitoring/follow-up in the following period. The next phase would be 

to match those services against the delivery channel and the specific conditions of 

delivery (frequency, circumstances, etc).  

It is important to match what the model says with the practical services that have been 

implemented that are feasible to be implemented within an e-health promotion 

application. 

For that reason a match between tailored information needed and services has taken 

place, shown in the following table (Table 4.7).  
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Table 4.7. E-heatlh application services match for a user in action. 

 

STAGE CONTENT SERVICE 

GENERAL 
INFORMATION 

 Questionnaire on motivation & self-
efficacy.  

 Mini FFQ adapted  

 Questionnaire on habits.  

 Food preferences (form), 
allergies/intolerances 

 I follow a healthy diet (age, gender 
and physical activity level) 

 Healthy eating: Pyramid (SENC), 
Portions, food guide (SENC), topics 

 Sports nutrition. Vegetarian diets, 
Recipes 

 Feedback on results of the MINI 
FFQ adapted to pyramid (REAP)  

 Personal self assessment on 
health status  

 Personal self assessment on 
nutrition status; Nutrition Therapy
(FFQ, ) 

 Healthy lifestyle 

 Access to trusted information on 
the network (official guidelines, 
etc) 

 

ACTION 

 

 Detailed FFQ and PA 
questionnaires 

 DIET HISTORY QUESTIONNAIRE. 

 Personalised Meal plan; portions 

 Personalised Goal setting 

 Personalised context-based Hints & 
tips 

 ACTION PLAN, GOAL SETTING 

 Feedback on REAP provided here 
for awareness raising 

 Feedback on BMI. Positive 
feedback if coherent. 

 Identify and assist in problem 
solving re: obstacles 

 Encourage small initial steps 

 Encourage identification of social 

supports 

 RISKS AND BENEFITS 

 Reminders/warnings/alerts (i.e. 
Compliance) 

 Food/Drug Register 

 Fitness Status 

 Access to trusted information on 
the network 

 E-education (to support the PIPS 
system use) 

 Online delivery of laboratory (?) 
results (BMI, FFQ, cholesterol, 
etc) 

 Encouragement, support, hints 
and tips messages 
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 MATCHING E-HEALTH PROMOTION SERVICES WITH FOLLOW-UP PLAN 

The next stage is, again to match the existing services to the needs of the patients in the 

follow-up period. Again, it is important to take into account the context in which the 

patient/individual is going to proceed with the follow up of the therapy/behaviour change 

so that the information and services provided are the most convenient ones. The most 

interesting stages are likelihood to change and actions; for this reason, both are depicted 

in the following table (Table 4.8). 
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Table 4.8. E-health application Information and services provided for users in likelihood to 
change and action. 

STAGE  MONITORING CONTENT SERVICES 

LIKELIHOOD TO 
CHANGE 

 MONTHLY or BIMONTHLY (to 
be decided in each case) 

 Barriers evaluation: 
environmental and personal. 

 Summarise benefits of the 
behaviour & relate benefits to 
personal health status. 

 Link info from Medical history 
evaluations/anamnesis + lab 
tests 

 Reminders, warnings 

 Benefits, barriers 

 Lab test, evolution of parameters: 
link info from medical history and 
anamnesis 

ACTION EACH DAY 

 AGENDA: Plan for the day 

 Hints and tips on how to cook 

 Food/Mood register (min. 3 

days: 2 weekdays and 1 

weekend day) 

 Enter weight – optional (daily is 

too much-weekly to prevent 

“obsessing”) 

 Physical activity register 

(optional) 

EACH WEEK 

 Enter weight 
 Feedback with progress 
 Identifying problem 

areas/barriers 

 Agenda 

 Home monitoring of medical 
conditions for remote monitoring 

 Personal self assessment on 
health status 

 Personal self assessment on 
nutrition status; Nutrition Therapy 

 Access to patient data: 
FEEDBACK EVOLUTION 

 Access to trusted information on 
the network 

 E-education (support e-health 
promotion use) 

 Online lab results (brokerage) 
 Online Booking 
 Reminders/warnings/alerts  
 Home monitoring of medical 

conditions for remote monitoring 
 Electronic Personal Health Data 

Record 
 Food/Drug Register 
 Healthy lifestyle 
 Fitness Status 
 Cooking information (food and 

recipes information 
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 DECIDING WHAT/HOW TO FOLLOW UP THE THERAPY 

The information/services provided by the e-health promotion application will need to 

consider the following aspects: 

 Channel of provision, 

 State of the user regarding the therapy, 

 Mobility of user, 

 Personality of the user, 

 Information provided, 

 Content: Quantity, Periodicity: depending on the type of reminder, the personality of 

user, the need of feedback, etc, 

 Tone, depending on the state, personality, etc, 

 Specific Service to be provided depending on pathology, state of the patient, skills, 

etc. 
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Table 4.9 Services and channel of provision considered for users in Action. 

STAGE SERVICES INFORMATION, SERVICE 

 

 Reminders, warnings 
 General info: benefits, barriers 
 Lab test, evolution of parameters: 

link info from medical history and 
anamnesis  

 

 E-mail, sms with: REMINDER 
(drug intake, diet for the day, 
appointments, suggested 
shopping list)  

 E-mail with link to check on e-
health platform to check LAB 
TESTS, evolution parameters, 7-
day diet, etc, benefits, barriers, 
etc 

ACTION 

 

MAINTENANCE 

 

 

AGENDA 

 Self assessment on health status 

 Personal self assessment on 
nutrition status; Nutrition Therapy 

 Access to patient data: 
FEEDBACK 

 Access to trusted information 

 E-education 

 Online delivery of laboratory 
results (service brokerage) 

 Access to patient data:  

 Access to trusted information 

 Online delivery of laboratory 
results (service brokerage) 

 Online Booking 

 Automatic online booking of 
periodic examinations 

 Reminders/warnings/alerts 

 Home monitoring of medical 
conditions for remote monitoring 

 Electronic Personal Health Data 
Record 

 Food/Drug Register  

 Healthy lifestyle, Fitness Status 
 Cooking information (food and 

recipes information) 

 Email &/or sms with reminders 
and appointments for the day 

 SMS and/or email with feedback 
on evolution (weekly, monthly, 
etc) depending on the 
parameter. 

 E-mail with link to check in e-
health platform home TESTS, 
lab tests, evolution parameters, 
7-day diet, etc. 

 Questionnaires via mobile 
phone or PC (depending on 
preferences, personality, status, 
etc) 

 Access to VE via mobile or PC 

 Mobile feedback on compliance 

 Sms with practical information, 
recipes, hints and tips, 
encouragement 

 Sms with relapse (for a day) 
hints  

 Feedback possibilities (system 
asking for feedback) on specific 
subjects 
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4.6.5 THE STROLLING AND MOTIVATION SCENARIO 

One of the focus aspects and purposes of e-health promotion applications is to monitor 

and measure whether individuals are able to modify their attitude towards a therapy and 

whether they can manage their pathology or even topic of interest by means of e-health in 

a better way. 

From this viewpoint, and based on the personalised communication framework that has 

been developed by means of e-health promotion applications, a trial has been defined to 

test the effectiveness of this platforms together with the use of other ICT devices to use 

appropriate motivational tools to enhance the promotion of healthcare.  

The sections below will provide a detailed insight of the conception and design of this 

clinical trial that focuses on encouraging healthy lifestyles on diabetic patients by means 

of an improved daily physical activity plan. 

The trial protocol invites diabetic patients to improve their daily physical activity; in 

particular by walking a target of 10000 steps/day. According to their performance the 

system provides individuals with personalised and motivational feedback in order to 

encourage healthy lifestyles and continue the therapy. 

Therefore, this scenario can be discussed taking into account the different perspectives. 

Along the following sections, the creation of the tailored communication is described. 

In this section the patient is supposed to be already enrolled on an e-health programme. 

This communication strategy aims at motivating patients to walk every day a particular 

distance and therefore lead a healthier life in order to improve the parameters that affect 

their diabetes. 

One of the differences with the healthy eating pilot is the focus population of the 

programme. Although both initiatives are based on prevention, one is mainly dedicated to 

healthy individuals whereas the other focuses on diabetic patients. Hence the difference 

of calling subjects individuals, who are supposedly healthy and patients who have already 

been diagnosed diabetes. 
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(1) ASK USER CONCERN REGADING HEALTH/ICT USE:  

Table 4.10. Concern of user. 

STAGE  SERVICES PERSONALISED MESSAGE 

 

 On demand the patient can ask 
more information about walking 
program clinical issues and about 
the procedure to be followed. 

 The participants to the walking 
program will be given a 
podometer or step-counter, which 
is a device that measures the 
steps walked by an individual in a 
specific session (i.e. during a 
whole day) and transmit the result 
to the e-health system. 

 Enrolment in the walking program 
 Fill the motivation questionnaire 

for the assessment of the Stage 
of Behaviour Change and what 
level of ICT attitude the user is at; 

 Book appropriate diagnostic 
exams in order to screen for the 
presence of macro- and micro-
vascular complications. 

 Appointment with the specialist 
(diabetician) for the introductory 
visit and screening in order to 
evaluate medical parameters for 
the suitability of the patient’s 
participation to such a program; 

 Fill the personal profile 

 Receive the podometer 

 “You are invited to join to a 
walking program that will help 
you improve your physical 
activity and better your 
diabetes. Fantastic awards are 
waiting for you: your Health will 
thank you!  

 Join the program, Walk away 
from your diabetes! 

 If you want to know if the 
program fits to you, please fill 
the questionnaire. (Link to the 
questionnaire) 

 If you want, you can have more 
information about the program 
(Link to ‘more information’)” 
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(2) PROVIDE GENERAL INFORMATION REGARDING ISSUE:  

The motivation questionnaire is structured following the framework described in Chapter 4 

of this thesis, in particular in step 2, which takes into account several behaviour change 

theories. According to the answers given by the patient, a path is designed to classify the 

patient according to a determined stage of attitude towards healthcare and towards the 

use of ICT to drive this change in behaviour.  

The output of the questionnaire (Figure 4.14) will provide with an answer in order to 

understand whether the patient is eligible for such a programme, as the healthcare 

professionals stated that only patients in “perceived threat”, “likelihood to change” or in 

“action” should be considered for enrolment. 

ACTION 

 

MAINTENANCE 

 

 The patients considered eligible 
for the program have the following 
characteristics: 

 Type 2 diabetes 

 Adults, both genders  

 The choice of the patients must 
be performed keeping in mind 
they must be able to use the 
mobile phone and they must be 
physically able to do 10000 
footsteps per day 

 “This program aims at 
stimulating Physical Activity, 
thus improving your health 
status and your Diabetes in 
particular.  

 You will be given a podometer 
and support you in your daily 
exercise.  

 Your efforts will be rewarded 
with periodic bonus that you 
can choose to receive.” 
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QUESTIONNAIRE
STRUCTURE

1. Do you know that
a regular practice of
physical activity
produces salutary
effects on health and
on diabetes in
particular?

2. Do you practice
physical activity?
a) Never/Seldom
b) Occasionally
c) Regularly/
frequently
2b. Do you have any
physical restriction
making any physical
activity unsuitable
for you?

STAGE 1.
UNAWARENESS

Yes 3. Have you ever
heard about the
benefits obtainable by
the simple walking
regularly executed?

1. No

STAGE 2.
PERCEIVED

SUSCEPTIBILITY

STAGE 2.
PERCEIVED THREAT

STAGE 5.
BEHAVIOUR IN ACTION

STAGE 4.
LIKELIHOOD OF

CHANGE (negative) No

Yes 4. There is medical
evidence of the benefits
produced on health of
diabetic people by
walking at least 10000
steps a day.
Would you follow a
walking program of
10000 steps a day
corresponding to
walking for 40 minutes a
day?

No 4b.
What are
the reasons
why such a
program
would not
be suitable
for you?
Not interested
No company
Economical
problems
etc..

Yes 5. Have you
ever tried or are
you trying to walk
regularly for at
least 30 minutes a
day (10000
steps)?

Yes

No 6. Have
you already
started
concrete
actions
bringing you
to walk more
(e.g. buy a
dog, buy gym
devices, gym
subscription)?

STAGE 4.
LIKELIHOOD OF

CHANGE (positive)

Yes

No

 

Figure 4.14. Quesionnaire for strolling and motivation scenario. 

A similar short questionnaire based on ICT skills and attitude is then presented in order to 

have a screening and a first skimming of the population to be included in the trial on the 

basis of attitude, preferences and habits towards IC Technology (PC, mobile, TV etc.); in 

fact one of the purposes of the program is to encourage the users understand how ICT 

can improve their lifestyle. 

 What is your predisposition towards new ICT? Please classify from 1 to 10. 

 Do you usually watch TV? 

 Do you have a mobile phone? (Yes; No) 

 2b) Are you experienced in its use? (low; medium; high) 
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 Do you have a PC?   No;   Yes, but I don’t use it;    Yes, I use it regularly. 

On the basis of the stage of attitude the user is placed at, the system offers different 

services. In particular, people in placed in Perceived threat, Likelihood of Change and 

Behaviour in Action will actively participate to the walking program. A personalised 

Motivation strategy was designed in order to provide knowledge, support and 

encouragement to promote a positive attitude towards health and physical activity in 

particular by means of ICT devices: individuals taking part in the programme are given a 

podometer. Besides, they are assigned a target in terms of daily number of steps, they 

receive support in terms of encouragement, suggestions, assistance and receive bonus 

proportionally to their walking performance. 

People in Unawareness and Perceived Susceptibility will not receive the podometer: 

However, a Motivation strategy with the aim of supporting them with the aim to raise 

awareness about benefits of a regular and correct physical activity has also been created 

for them.  

(3) DIAGNOSTIC EXAMS 

Before increasing usual patterns of physical activity or an exercise program, the individual 

with diabetes should undergo a detailed medical evaluation with appropriate diagnostic 

studies. This examination should carefully screen for the presence of macro- and micro-

vascular complications that may be worsened by the exercise program. 

The diagnostic exams the patient is asked to perform are: 

 ECG: the presence of ischemia is an exclusion criteria from the program 

 Urine test, in particular microalbuminuria 

 Blood test, in particular:  

 HbA1c level, that can be used as an indicator of the average recent blood glucose 

level. This in turn indicates the possible level of glycation damage to tissues, and thus 

of diabetic complications. The initial HbA1C measure is the reference value for the 

evaluation of the patient’s health improvement during the Program. 

 Cholesterol 

 Triglycerides 

 Glucose level 
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(4) INTRODUCTORY VISIT AND SCREENING 

The specialist executes a physical examination and collects the reference parameters 

(medical, anthropometrical…) allowing a skimming of the diabetic population that will be 

taking part in the walking program.  

The specialist consults: 

 Results of the prescribed diagnostic tests (ECG, urine test, blood test) 

 Anthropometrical values: height, weight 

 Blood pressure 

 A first objective screening excludes from the program patients presenting: 

 objective physical impairment not allowing a normal physical activity (e.g. 

claudication, amputation, paralysis…) 

 obesity (BMI>27) 

 blood pressure out of range  

 negative diagnostic exams 

 Profiling 

A detailed profiling phase has to be done in order to implement a high level of 

personalization in the support tools. The necessary profiling information include: 

 Personal Health Data 

 The health information can be derived from the Personal Health Record; in particular 

for the Demo the health information can be limited to: 

 pathology (diabetes type 2); 

 vital sign values derived from monitoring and diagnostics (blood glucose level, blood 

pressure, Hb1AC) 

 anthropometrical data (weight, BMI) 

(5) STAGE OF BEHAVIOUR CHANGE 

The Stage of Behaviour Change is established on the basis of the motivation 

questionnaire filled by the patient: for the trial. In this case the patient is supposed to have 

been moved to the Action Stage, by prior self-conviction or training by the healthcare 
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professionals. For this particular stage the tailored communication strategy has been 

designed in order to provide support and encouragement for exercising regularly, and 

feedback from a regular and proper physical activity. 

(6) ICT SKILLS, PREFERENCES 

The information concerned to the ICT attitude will be fed from the ICT questionnaire filled 

by the patient in the first phase of the enrolment. 

(7) PATIENT’S HABITS/PREFERENCES 

 Patient’s habits and preferences regarding physical activity are investigated by a 

questionnaire. 

 Free time activities,  

 What kind of free time activities are you interested in? 

 Theatre (low, medium, high) 

 Cinema (low, medium, high) 

 Is there a park near your home? (Yes, No), etc 

(8) WALKING HABITS: 

How much time do you usually walk in a day? (< 10 min, 10-20 min, 40 min or more).  

Alternative: In order to obtain walking habits information, the podometer could be 

delivered to the patient for 1 month in order to register the daily footsteps number usually 

performed by the patients before the beginning of the actual program. 

 Do you have any gym treadmill in your home? (Yes, No) 

 Delivery of the podometer 
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Table 4.11. Services matching for walking programme. 

 

The podometer given to the patients have the following features: 

 Measures the number of steps 

 Measures the instant speed of the walking 

 Wireless connection to a server  

STAGE  SERVICES MESSAGE FROM AVATAR 

ACTION 

 

MAINTENANCE 

 

 

 A welcome message will be sent 

to the patient in order to introduce 

him in the walking Program.  

 The target is also set: all the 

patients are asked to achieve 

10000 steps/day. The optimal 

target for the program has been 

stated at 10000 steps/day, 

expressed in walking time it 

corresponds to 30/40 min walking.

 ‘Congratulations! Are you 

ready to start walking away 

from your diabetes? You will be 

given a podometer that will 

measure your daily walking 

data. Your daily target is 10000 

steps a day, which 

corresponds more or less to 

30-40 minutes walking. The 

system will support you during 

the program, giving you also 

interesting information and 

suggestions to better achieve 

your goal. 

 When you begin achieving 

great results, the excitement 

and fun you experience will 

make the change well worth 

the effort. Action creates 

motivation! Good luck: I hope 

you enjoy all the wonderful 

benefits of a healthy, active 

lifestyle.’ 



A NEW FRAMEWORK FOR PERSONALISED E-HEALTH 

 

 

 

192 

Patients are asked to wear the podometer everyday; at the end of the day, they must 

send the data to the e-health application so that the records of the daily steps are 

recorderd. If the podometer is wireless connected to the Server, the patient can 

automatically send walking data by the device. If it is provided with a USB connection with 

a data processing server the patient can enter the data in the computer by leaning the 

podometer on its base thus sending to the server the walking data collected during the 

day. A personalised information support is given to the users, providing information about: 

 how and when to wear the podometer 

 how to input the setting parameters 

 with which frequency input the setting parameters  

(9) MOTIVATION STRATEGY 

Integrated in the set of Services delivered by an e-health promotion system in order to 

support patients’ monitoring and compliance (e.g. by reminders, advice, monitoring tools 

etc.), the Motivation Strategy involves a complex set of elements related to the patient’s 

profile according to the Behaviour attitude s/he is at defined in a profiling phase.  

In this programme, the Motivation strategy can be realized through the following elements 

(Figure 4.15): 

 

Figure 4.15. Elements of tailored communication strategy. 

 Monitoring 
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In order to model the progression of the patient in a specified period, each stage requires 

a different monitoring. Different services of the platform are invoked, with different 

periodicity, feedback, information provided, reminders, agenda, etc. The podometer is the 

principal monitoring tool. It allows the registration of walking data that can be collected 

and monitored by the system. Patients check their compliance with the feedback tools 

provided by the system. The aim is to monitor whether patients are: 

Following the therapy/indications by providing a two way communication with reminders, 

alerts generated by the system and feedback provided by the user 

Improving in different parameters that tell how the user is performing: it is important to 

access the different parameters relevant for each pathology (calories, weight, steps, 

physical activity etc.). This should invoke the different services. 

Able to progress to the next stage in her/his healthcare attitude. 

The monitoring tools for a patient in Behaviour Action and related messages (Table 4.12. 

Monitoring tools for a patient in Behaviour Action: 
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Table 4.12. Monitoring tools for a patient in Behaviour Action 

 

The e-health system communication strategy contemplates the sending of: 

 1 sms/mms daily (at the end of the day or at the beginning of the next day, depending 

on patient’s preferences expressed in the profiling phase), 

 1 ‘Friday Special’ sms/mms, 

 1 sms/mms at the end of the week (on Sunday), 

 1 sms/mms the last day of the month. 

This structure of messages is designed as follows (Table 4.13): 

FREQUENCY DATA MESSAGES DELIVERED 

DAILY 

 

 

Walking data 

(registered by the 

podometer) 

Glucose level 

(before and after 

physical activity) 

Mood register 

Other Physical 

activity register 

(optional) 

“The plan for today would be…..we also suggest going for 

a walk now that it is summer” 

“Did you remember to completely fill in your PA/mood 

register? This information will help us pinpoint problem 

areas and tailor solutions to your specific situation.” 

“You have an appointment next Thursday with the doctor. 

To give a complete overview, remember to record 

everyday”” 

“Don’t get bored with your PA! Have you tried the latest 

recommended itinerary? It’s tailored to your PA 

preferences” 

“Your sugar levels are stabilised after you started with 

regular PA” 

WEEKLY  Enter weight 

 Blood 

pressure 
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Table 4.13. Structure of messages provided. 

FREQUENCY DATA 

DAILY 

 

 

technical information: nr. steps/day 

percentage of the day target achievement 

comment/ judgement 

suggestion (personalization) 

calculus of reward 

FRIDAY SPECIAL’  

 

Enter weight 

Blood pressure 

technical information: nr. steps/past days 

percentage of the past days target achievement 

comment/ judgement 

suggestion (personalization), in particular suggestions for the weekend 

according to e.g. weather forecast, interesting events… 

WEEKLY SMS/MMS 
(ON SUNDAY)  

technical information: nr. steps/week 

percentage of the week target achievement 

comment/ judgement on the week achievements 

possible suggestions for next weeks (personalization) 

calculus of reward 

The monthly sms/mms is structured as follows: 

technical information: nr. steps/month 

percentage of the month target achievement  

comment/ judgement 

suggestions (personalization) 

calculus of reward 
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A message is composed of 5 different segments, each of which depends on different 

aspects and contributes to personalize the motivation strategy. Here a simple guide for 

messages composition is presented: 

 Technical information, i.e. technical feedback referrring to the walking data sent by 

the podometer. The content depends on the number of steps performed by the 

patient. 

 Comment, i.e. a short comment on the goal achievement performed by the patient. It 

depends on the percentage of the target achieved. 

 Encouragement, i.e. a sentence to encourage the patient towards a positive attitude 

regarding his health. It depends on the Stage of Behaviour Change the user is at. 

 Suggestion, i.e. a practical personalized proposal to the patient to support the action 

and improve the physical activity. This information comes from patient’s profile 

(physical activity habits and preferences). 

 Bonus calculus: computation of the point achievement level for the reward delivery. 

In the following paragraphs some examples of the messages segments are presented in 

order to facilitate the messages composition (Table 4.14): 
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Table 4.14. Calculation of the different aspect of the communication strategy. 

FREQUENCY DATA 

Technical 
Information 

 

 Daily (let’s suppose that the patient expressed the preference of receiving sms the 

day after in the morning): 
 ‘Yesterday you have reached the XX% of the target’ 
 ‘Yesterday you walked XXX steps’ 
 ‘Yesterday you walked XXX steps, i.e. the YY% of the goal’ 

Friday Special (received on Saturday morning):  

 ‘During these days you totalized XXXXX steps’ 
 Week (delivered on Monday morning): 
 ‘This week you performed XXXX steps, i.e. the YY% of your week target’ 

Month 

‘This month you achieved the XX% of your month target’ 
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Comment: The messages can be generated according to levels based achievement of the patient 

(i.e. on the percentage of the target achieved); in particular this partition regards the 

accent used in the comment. Moreover we can take into account the tolerance level 

expected (e.g. in the first week of the Program the System will not be too severe). The 

possible identified sms levels are (see figure 4.16 for explanation): 

BLUE (T>100%) 

 ‘Excellent, go on this way’, Well done! You are doing a great job’ 
 ‘Brilliant result! Keep on this way’ 

GREEN (90%<T<100%) 

 ‘Very good, go on this way’ 
 ‘Very well, keep on!’ 
 ‘You are doing an optimum job’ 

YELLOW (80%<T<90%) 

 ‘Fairly good, try to better more and more’ 
 ‘Nice job, keep on improving yourself’ 
 ‘Good result, surely you can do much better’ 

RED (60%<T<80%) 

 ‘Ok, but you have been quite inactive; you have to regain’ 
 ‘Fine, but you walked a bit less than you had to. You can recuperate if you trust’ 
 ‘Not bad, but you didn’t fully reach the goal. Try to regain’ 

BLACK (T<40/60%) 

 ‘You have been quite inactive, no problem but try to regain. If there are problems, 

contact your doctor’ 
 ‘You seemed to have trouble meeting your goals.. If there are problems, you can 

contact your doctor’ 
 ‘You didn’t walk enough. Did you have any difficulty? If you had problems, contact 

your doctor’ 
 comment/ judgement 
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Figure 4.16. Composition of messages to be sent to individual. 

Suggestions They are practical personalized proposal to the patient to support him in acting and 

improving his physical activity. It uses information from patient’s profile, in particular from 

his physical activity habits and preferences. In the ‘Friday Special sms’ information from 

the weather forecast can be used to suggest an activity plan for the weekend.Daily: 

probably the suggestions are not given everyday for every percentage of target 

achieved. For example they are provided in Red and Black cases. 

 ‘Instead of going by car, why don’t you go to work using public services tomorrow?’ 
 ‘You can walk to the newsstand near your home to buy the newspaper’  
 ‘You are used to keep sitting for long time when you are at work. Take some break 

and walk for few minutes’ 
 ‘For a period of two or three weeks, try a variety of different exercises: walking, 

aerobic exercising with a video, dancing, bicycling – whatever you can think of. 

Discover what you really enjoy’ 
 ‘Don’t take the elevator when you can take the stairs’ 
 Friday Special: the suggestions included in the Friday Special sms are some 

proposal for the activity plan of the weekend. They refer to patient’s profile, in 

particular to Patient’s habits/ preferences. An interesting idea is to refer to weather 

forecast for the weekend in order to suggest an activity plan suitable with the 

awaited weather conditions. 

BONUS 
CALCULUS 

 The computation of the point achievement level for the reward delivery is inserted in 

the messages related to determined dates. 
 When the patient misses 50 points for the bonus achievement: send alert message.

 ‘You miss only 50 points for the bonus achievement. Keep on, your effort will be 

rewarded! 
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One of the focus points of the Motivation strategy is the reward program. A points’ 

collection strategy based on target achievement and patient’s compliance is proposed. 

The bonus will be given to the patient at a determined point level. As an example (Figure 

4.17): 

 

Figure 4.17. Composition of rewarding strategy. 

Failure occurs when targets are not achieved, i.e. walk less than 10000 steps or one or 

more days of no walking (no data sent). The Motivation Strategy contemplates the plan of 

the actions to perform in order to face the failure situations eventually occurred. In 

particular an Alert System has been designed to contact with the patient in case of failure. 

This is described in the following table (Table 4.15) 
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Table 4.15. Failure strategies 

FAILURE DATA 

Failure 1:  If no data are sent to the Server for one or more consecutive days, the System 

forwards an alert sms, according to a three level hierarchic scheme: 
 Every day with no walking data inserted: 1 sms alerting of the data absence  
 ‘Yesterday you didn’t send data to the system from your podometer. Don’t 

worry, changing Physical activity habits is a process. Take your time to get 

used’ 
 ‘Yesterday no data was sent. Remember to send your walking data at the end 

of the day. If you need help, please contact us.’ 
 ‘Yesterday we didn’t received your walking data. Is there any problem? Please, 

contact us if you need any help’ 
 After 3 consecutive days of no walking data inserted (i.e. after 3 sms): 1 phone 

call by a health operator (doctor, nurse, assistant) in order to investigate the 

reasons behind the lack of compliance (e.g. medical reasons). 

After 3 phone calls: request of appointment for a face-to-face visit to the 

specialist’: review Motivation strategy and to rectify the patient’s Profile. 

Failure 2:  If the patient achieves a low percentage of the target for more than one day, 

the system sends messages whose content is intended to inquire the patient 

about eventual problems or obligations inhibiting her/his compliance to the 

program, and to encourage her/him with some suggestions/advices. E.g. in 

case of low percentage of target achieved the sms may sound like this:  
 ‘Don’t be discouraged. It is a normal part of the change process! It is normal not 

to meet your goals the first few times! If there is any issue, contact your doctor.’

 ‘We know it can be hard, but we are sure that you can do it. Why don’t you 

have a look at information on how you can improve your exercise? In any case, 

if there is any problem, you can call your doctor.’ 
 In this case the system needs more information for reasons about negative 

compliances. A questionnaire is presented to the patient so as to understand 

they suggestions the system can provide. 

‘In the last days you walked less than you had to. Don’t be discouraged: 

this is a normal part of the change process! We want to help you to find 

YOUR best way to walk. Help us to understand what’s the matter with you 
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Different reasons are given to be chosen as a reason for failure: I’m too busy, Scared 

Walking Alone, Lonely Walking Alone, Too Cold/Too Hot, It's Raining, I' m Tired, etc. 

For each of these reasons the system can elaborate messages or personalize information 

content on patient’s pe rsonal page and some solutions and hints and tipos are provided 

to overcome the problem. 

(10) MOTIVATIONAL MESSAGES 

a) Overview 

This module addresses how the creation of personalised messages was addressed in the 

strolling and motivation pilot and provides a specification about the different parts that 

compose a tailored message and about the different kind of messages that need to be 

sent to the individual that takes part in the Strolling & Motivation Program. 

b) Description 

A motivational personalised message is a message received by the individual taking part 

in the programme. The frequency of reception is each day of the week one or more 

times/day. The peculiarity of this message is that it has the aim both to inform patients 

about their activity and encourage them to do better, giving advices to support their 

walking activity. To reach this objective, the patient can receive during the development of 

the program five different kind of Motivational Messages:  

 Message of the Day: on Monday, Tuesday, Wednesday, Thursday and Saturday 

 Friday Message; 

 Sunday Message; 

 Message of the Month; 

 Recover Message. 

In this sense each day, after the period of walking activity selected in the personalised 

exercise plan, if the patient has not reached the target of the day, the system would send 

a “Recover Message”: which is an effective Motivational Message, that reminds patients 

that the daily target is not yet reached. Besides, encourament is provided to achieve the 

target during that same day. 
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(11) MESSAGE GENERATION MECHANISM 

With the assistance of the doctor patients are asked to indicate the moment in the day, for 

each day of the week, when they prefer to exercise (Exercise Plan). Therefore a 

reciprocal interaction mechanism between the system and the person is developed. 

Now the case the user expresses only ONE moment of the day in the Exercise Plan is 

developed: The Day is organized, according to the following schema (Figure 4.18): 

 

Figure 4.18. Message composition structure. 

Where ; 

 BIP_Target: alarm on patient’s mobile for reminding him/her of the exercise time 

 T>/<80%: system check on target achievement 

 Recover message: message with suggestions for recover activity 

 Message of the Day: message with the results and judgment of the day 

 D: key for alerting the system of patient impossibility to walk at the promised time 

 C: connection open between pedometer-mobile 

The system, consequently, can front the following situations: 

e-health 
system 

INDIVIDUAL 

T<=80%: 

 Recover 

Message 
T>80% 

Message of the day h 21:00 

D 

Diary

If not diary: 
Reminder

½ h 

Exercise 

BIP_Target 
½ h 

C

C
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 the Message of the Day can be set after the period of the day planned for the walking 

activity: the system sends the message at the established time; 

 the Message of the Day can be set before or during the period of the day planned for 

the walking activity; in this case the scheme above helps: the system don’t send the 

Message of the Day at the established time but an half-hour after the end of the 

chosen period for the activity. 

If at the time for the connection (C) the mobile-pedometer communication is interrupted, a 

message is sent on the patients’ mobile inviting them to try a Manual Connection. 

The mobile phone and the system interact in different manners for the creation and/or 

visualization of the messages: some messages aim at giving information to the patient, 

others to change setting or interfaces of the mobile phone. The messages can be 

consequently divided in three different classes: 

 generated from the mobile phone; 

 generated from the system, sent to the mobile phone and visualized from the patient; 

 generated from the system, sent to the mobile phone but not visualized from the 

patient (they are used from the mobile phone to change settings or interfaces). 

The different type of messages described next (Figure 4.19) are assigned to one of the 

three classes. 

Generated from the mobile System→mobile 
(visualized) 

System→mobile (not 
visualized) 

Target of the Day Recover message Exercise Plan change 

Delay Exercise Message Message of the Day (std, 

wod, fail, fri, sun, month, pro) 

Target change 

Forced Communication   

Forced Communication Failure   

Reminder (Diary, Vital Sign 

Monitoring and Visit) 

  

Figure 4.19. Different types of messages assigned to individuals. 
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½ hour before the exercise starts, according to the user’s indications, the mobile phone 

plays a BIP to remember and encourage the activity execution. The Target 

Communication of the current day can also be reminded. If the 80% of the target is not 

reached during the window time chosen to execute the required physical activity a 

recover message is sent to the mobile phone. A ser can alert of the impossibility to 

execute the required physical activity during the window time chosen. 

When the mobile phone isn’t able to communicate with the pedometer, the mobile phone 

displays the Forced Communication message that asks to the user to activate manual 

communication. If the user activates the forced communication procedure and it does not 

work correctly the mobile phone displays the Forced Communication Failure. 

There are three types of Reminder messages: 

 Reminder used to warn the user to fill in the diary, 

 Reminder used to warn the user to monitor his/her vital signals, 

 Reminder used to warn the user to go to the medical visit. 

There are two other messages that can be received: Exercise Plan change, a message 

sent from the e-health application, and the Target change is a message to replace old 

target parameters with new data. 

There are seven different types of daily messages: 

 message at the prefixed time to receive the walking data and the diary was filled; 

 message at the prefixed time to receive the walking data and the diary was not filled; 

 message to warn that the system doesn’t receive the walking data; 

 message sent on Friday; 

 message sent on Sunday; 

 message sent on the last day of the month; 

 Message of the Month. 

(12) MESSAGE COMPOSITION FACTORS 

The factors that contribute to the Motivational Message composition are listed below: 

 Patient’s STATUS 
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S1) Perceived Threat/ Perceived Susceptibility/ Unawareness 

S2) Likelihood of change 

S3) Behavior in Action/ maintenance 

 Patient’s PERFORMANCE 

High) 80%- 100%; Medium) 50%- 80%; Low) <50% 

 Patient’s DIARY 

M) Mood; J) Job; W) Weather; A) Affections 

Patient’s attitude towards healthcare and towards the use of ICT is established during the 

eligibility phase; eventually it can change during the Program after a visit to the doctor. 

Patient’s performance describes the percentage of daily Target achievement and 

Patient’s Diary, the level of daily satisfaction in four fields: mood, job, weather and love: 

On the basis of the results achieved or described in these three sections, a Motivational 

Message is composed. 

The meaning of the different Motivational Messages and the composition of each kind of 

Message is briefly explained next. 

c) BIP/jingle for the activity start + Target of the Day 

According to their initial health and fitness status, individuals are asked to reach a walking 

target in terms of walking speed, walking time and caloric consumption during the day. 

The communication frequency is based on patient and doctor’s settings.  

½ an hour before the exercise starting, according to patient’s indications, the system BIPs 

on patient’s mobile with the aim to remember and encourage the PA execution. On the 

mobile the patient can read the target for the day. The target is set on patient’s mobile, 

and it remains the same until the target is not changed. When the target is changed the 

system communicates it to the mobile phone and sets the new target. 

The option ‘Target Every Day’, displays the target daily; 

The option ‘display only when target changes’, displays only on target change (i.e. the 

doctor approves a change of the target or previous target level is expired). 

d) Recover Message 
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Since the patient ”agrees” to execute the physical activity in a determined time band in 

the day, the system sets a check of the target achievement ½ hour after the time 

indicated by the patient as exercise ending. According to the results different messages 

will be sent to the user. In detail: 

 If T>80%: message summarising the activity at the end of the day will be received.  

 If T<=80%: message received includes: comment + recovery suggestion (with the aim 

to help the patient to reach the daily walking target of each day). 

e) Message of the day 

At the hour set by the patient for the daily results’ message, the system downloads the 

walking data from the pedometer for the message generation. The patient can choose a 

different part of the day, for each day of the week, to have her/his physical activity. The 

patient decides a fixed hour at which s/he desires receive the Message of the Day;  

Patients can modify the message settings in the Settings Section of their mobile phone. 

Before a message is sent the system checks if the patient had previously filled and sent 

the Diary. If not, the system sends a reminder to fill the diary. This mechanism is justified 

by the fact that for the patient to be motivated a reciprocal interaction mechanism 

between the system and the patient is necessary; not only does the system send 

answers/suggestions/comments to the patient,: the patient engages to interact with the 

system. 

The fact that for some answers needed by the system required contribution from the 

patient helps increases the motivation achievement as the system answers are 

interpreted by the patient as a sort of reward and feedback, playing on patient’s wish to 

learn and understand something more about her/himself. 

The Messages Generation factors are the following: 

 Stage of behaviour change 

S1) Perceived Threat/ Perceived Susceptibility/ Unawareness 

S2) Likelihood of change/Relapse 

S3) Behavior in Action/ maintenance  

 Walking Performance Level 

High) 80%- 100%; Medium) 50%- 80%; Low) <50% 
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 Diary Values 

M) Mood; W) Work; We) Weather; L) Love 

 Program Progress 

Start (1° Week) 

End (last 3 weeks of the target maintenance period) 

According to the work performed with specialists on the field (communication, healthcare 

professionals, psychologists, etc) the Message of the Day is sent every day from Monday 

to Thursday should be composed of the following parts: 

 A comment, chosen among the different classes created, in base of Patient’s Status 

and Performance, as follows: 

S1 Status – High Performance; 

S1Status – Medium or Low Performance; 

S2 Status – High, Medium or Low Performance; 

S3 Status – High, Medium or Low Performance; 

 An observation, consisting of sentences divided in base of the combination among 

daily Patient’s Diary and daily Patient’s Performance, created with the different 

combinations of the parameters considered (i.e., W High – High, Low Performance; W 

Low – High, Low Performance; J High – High, Low Performance; etc) 

 A suggestion: if the patient is in Low Level of Activity, the system adds to the 

message of the day a sentence containing a suggestion for regaining the activity. The 

suggestion is chosen among a set of advices in particular: 

 Generic Suggestions 

 Profile Suggestions: on the basis of the answers given by the patient in the 

Exercise preferences/Habits 

 Failure issues: E.g. I’m Too Busy 

f) Friday Message 
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On Friday the Message of the Day is substituted by Friday special message (green, 

yellow, red) which includes the summary of the past week (from Mon to Fri), as described 

below. 

 

 

 

In case of Red or Yellow indication, the system provides a suggestion for the weekend: 

E.g. The system is connected with a weather service, so that it is able to suggest for the 

weekend indoors or outdoors activities 

g) Sunday Message 

On Sunday the patient will receive a message with a colored (green, yellow, red 

weekend) constituted only of a traffic light and a comment on the weekend. 

 

 

 

 

h) Message of the month 

The last day of the month the system elaborates a global judgment for the month, 

composed of a colored traffic light and a month report. The traffic light is delivered 

according to the following rules: 

 

 

 

The report of the month is a correlation between the reached objective and the 

internal/external factors expressed by the patient in the daily diary. It is intended to invite 

the patient to think about the reasons of success/failure, so as to increase self awareness 

and eventually modify personal strategies. For the report elaboration the system uses the 

values indicated by the patient in the daily diary. 

            At least 80% target for at least 4 past days (from Mon to Fri) 

            Patient is gone over the 60% of the target for at maximum 2 past days (from Mon to Fri) 

            Other 

           Saturday and Sunday reached more than 80% target 

           Saturday and Sunday reached less than 60% target 

           Other 

            At least 80% target for at least 25 days (including Sat and Sun) 

            Patient is gone over the 60% of the target for max10 days (including Sat and Sun) 

            Other 
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 Positive days:  

The system considers the day of the month in which the patient has reached more than 

80% of the target. For each of these days the system considers the diary values for the 4 

factors (Working day, Family/friends, Weather, Mood). For each of these factors: 

The system evaluates how many 1_2 and how many 3_4 the patient expressed. If there 

is a prevalence of 1_2 of the considered factor, the report says that positive results are 

linked to low levels of this factor. If there is a prevalence of 3_4 of the considered factor, 

the report says that positive results are linked to high levels of this factor. Similarly: 

 Negative days: 

The system considers the day of the month in which the patient has reached less than 

50% of the target. For each of these days the system considers the diary values for the 4 

factors (Working day, Family/friends, Weather, Mood). For each of these factors: 

The system evaluates how many 1_2 and how many 3_4 the patient expressed. If there 

is a prevalence of 1_2 of the considered factor, the report says that negative results are 

linked to low levels of this factor. If there is a prevalence of 3_4 of the considered factor, 

the report says that negative results are linked to high levels of this factor. At the end of 

the report patients are asked if they agree with the system deductions. 

i) Recover Message 

Since the patient agreed to execute the physical activity in a determined time band during 

the day, the system checks for the target achievement ½ hour after the time indicated by 

the patient as exercise ending in the Exercise Plan section. 

 If T>80%: patient receives only the message with the summary at the end of the day 

(Message of the Day/Friday/Sunday/Month in dependence of the current day).  

 If T<=80%: patient receives a recover message including a comment + recovery 

suggestion. 

Specific sentences to Compose Motivational Messages were developed for each case.  

4.7 STEP 4: DEVELOPMENT AND IMPLEMENTATION OF AN E-HEALTH TOOL 

Two different approaches have been followed to implement the model. Once the 

questionnaire is answered and the individual placed at a specific stage in both 
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dimensions an algorithm selects the specific information created in step 3 that will be 

provided to each individual. 

Step 4 consists of the development of algorithms and the implementation of an e-health 

tool for the provision of personalised information. In this case this will be achieved by 

means of a Web platform. This solution has an additional advantage, since it makes such 

quality information available to different users through the Internet. 

4.7.1 HEALTHY EATING PILOT 

The implementation of the Healthy Eating pilot was developed within the remit of a 

Masters Thesis: “Diseño y desarrollo de una plataforma Web dinámica para programas 

personalizados de promoción de la calidad de vida de los ciudadanos”, directed by the 

autor of the present research. The technical details of the implementation may be 

consulted in this Project (Ortega Portillo, M., 2006). 

For this purpose, different innovative technologies relative to dynamic Web development 

have been analysed and tested, such as Java Portlet (DeWolf, 2005), JSP, Oracle 

databases, HTML or Macromedia Flash  in order to choose the most appropriate tool. 

The selection of these technologies is based on the following requirements:  

 interactivity,  

 personalisation,  

 portability  

 usability,  

 seamless integration in any kind of system. 

The whole process described in step 4 consists itself of five different stages. In each 

stage, different technologies have been selected to achieve the required functionalities of 

the full system. These stages are:  

 Login: At the Login stage the user’s individual information is recalled from the 

database records, which have been previously stored in the general profiling 

process.  

 Filling in the Questionnaires: The Questionnaires about health behaviour have 

been previously developed in step 2. Their functionality is to define the users' main 

concern and to discover their motivation status regarding their health and their 
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attitude towards new ICT. The previous steps have been already used to provide 

required methodologies to classify the user into each stage, and to suggest 

appropriate motivational techniques for them. 

 Personalisation: The Personalisation stage adapts the information to be delivered 

to the user. The user’s profile is modified after the questionnaires are filled in. Thus, 

the system is personalised according to the user’s preferences and completed with 

the most suitable information.  
 Storage: The Storage stage responds to the need of storing the users’ profiles, 

with all the corresponding security and coherence requirements, to be later used all 

along the session.  

 Presentation: Finally, at the Presentation stage the personalised information and 

recommendations according to the results of the previous stages are presented to 

the user. The information shown has been selected in collaboration with health 

professionals. To model the information provided, the structure of a standard 

medical intervention for a user suffering any of the different pathologies studied has 

been modelled with the guidance of healthcare professional. 

The use of different devices has been considered in order to provide alternative to the 

users. In this sense, both mobile phone and Personal Computer based strategies have 

been designed and implemented with the algorithms designed in order to allow ubiquity 

for the delivery of information, although only the implementation based on Personal 

Computers will be described as it is the one that has undergone more evaluations and 

revisions. 

In this application, the channel, the content, the tone and the format are personalised 

according to the user’s preferences. 

According to these stages, the information offered to the user is selected in line with the 

main features identified, and presented in the most suitable way so that a change to 

improve his/her health with the use of ICT can be achieved. 

The Web platform described has been implemented with the following features:  

 To offer personalised information in form, tone and content, 

 To be visual, dynamic and interactive,  

 To be able to be integrated in an e-learning system. 
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In this sense, a session with the application consists of a multimedia series of activities 

through the Internet and presented by means of a visual and friendly interface. In 

particular, the implemented tool is a “portlet” that uses many of the characteristics of the 

specification JSR 168, providing the user a two modes portlet: VIEW and HELP.  

 The VIEW mode allows the user to authenticate. After that, the system asks the 

user’s main concern (see Figure 4.20) and the questionnaire will be displayed to 

classify the user according to both, his/her status regarding and the related 

pathology.  

The following figure (Figure 4.20) shows an implementation of the personalised 

framework communication.  

 

Figure 4.20. Portlet’s View mode 

 The HELP mode allows the user to access a complete documentation to improve 

the system’s usability. 

Once the user has been classified regarding his attitude towards healthcare, this 

information is stored in the database and personalised information is presented in terms 

of form, tone and content. The personalisation process is performed by using techniques 

that, using the adopted methodology (Ortega Portillo et al., 2006), are the most 

appropriate to instruct, to convince and to motivate users to improve their lifestyle. 

Therefore, users’ awareness to take control of their own health and to be co-responsible 

of it, is raised. In this sense, only relevant information in the appropriate mode is delivered 

to the user through a personalised interface (see Figure 4.21). 
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Figure 4.21. Personalized information presented to the user 

The database has been structured to offer three different types of information about the 

user: profile, lifestyle characteristics and behaviour towards health and e-health status. 

The latter is the most important since it can be dynamically changed every time a user 

accesses the system and modifies any aspect related to his health behaviour. In this way, 

if the user has not changed the information introduced in previous sessions, the results 

displayed by the system reflect the user’s needs and motivation.  

The information stored in the database can be modified by the administrator in order to 

improve system’s quality, by adding new information or modifying the existing one. 

Information in the database must observe confidentiality and security requirements. All 

these requirements of structure, integrity and coherence suggested the use of a well 

known and established relational database such as Oracle.  

The tool has been tested with a number of users and positive preliminary results have 

been obtained, which show the high potential of this kind of application in an e-learning 

system. With these results, relevant changes will be implemented. 

4.7.2 STROLLING AND MOTIVATION PILOT 

(1) IMPLEMENTATION OF PERSONALISED MESSAGES 

The Strolling and motivation pilot messages structure conception and development is a 

direct result of the work performed within this research. The implementation of the 
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personalised communication strategy has been carried out within the remit of the PIPS 

project (EC, IST 507019) and carried out by FSR (Fondazione San Raffaele del Monte 

Tabor) and other partners. My PIPS and other citations to PIPS refer to this project. 

From the Menu the patient visualizes the different kinds of messages received, choosing 

among the: 

 Messages of the day; 

 Messages of the week; 

 Messages of the month. 

 

Figure 4.22.The menu of the application 

a) Messages of the day 
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Figure 4.23. The messages of the day received on the mobile phone. 

 

Figure 4.24. Message generated for underachievement. 

If the “Messages of the day” option is selected the patient can visualize the list of all the 

messages of the day stored. Chosen the particular message, the user can read the text of 

the message and the judgment elaborated from the system. 

The system elaborates a judgment on patient performance and expresses it using 3 

colors. These colors are:  
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 Red: the patient has achieved less than 50% of the target of the day (in terms of 

target walking speed and walking time); 

 Yellow: the patient has achieved more than the 50% of the target but less than 80% of 

the target; 

 Green: the patient has achieved more than the 80% of the target. 

The patient can also delete the message clicking on the button DELETE: clicking it 

appears a confirm page (i.e. Do you want to delete the message? YES-NO). After having 

deleted the message, the patient goes back to the “Messages of the day” interface. 

b) Messages of the week 

      

Figure 4.25. Messages of the week received on the mobile phone. 
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Figure 4.26. Sunday special indicating achievement. 

Choosing Messages of the week the patient can visualize the list of all the messages of 

the week stored. Chosen the particular message, the user can read the text of the 

message and the judgment elaborated from the system, as above described. 

The patient can also delete the message clicking on the button DELETE: clicking it 

appears a confirm page (i.e. Do you want to delete the message? YES-NO). After having 

deleted the message, the patient goes back to the “Messages of the week” interface. 

c) Messages of the month 
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Figure 4.27. Messages of the month received on the mobile phone. 

 

Figure 4.28. Messages of the month received on the mobile asking for user’s agreement 
about the feedback provided by the system. 
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Choosing Messages of the month the patient can visualize the list of all the messages of 

the month stored. Chosen the particular message, the user can read the text of the 

message and the judgment elaborated from the system, as above described. 

The patient receives with the Message of the month a question, asking for agreement 

with the system’s judgment; the patient can answer YES or NO. Patients have 48 hours 

to answer to this question; then the system sends a proverb that is automatically stored in 

the Messages of the month section; otherwise the question disappears after the 48 hours 

from the message (i.e. a new message without the question text and choice field replace 

the first message with the question) and any proverb is sent. 

The patient can also delete the message by clicking on the button DELETE: clicking it 

appears a confirm page (i.e. Do you want to delete the message? YES-NO). After having 

deleted the message, the patient goes back to the “Messages of the month” interface. 

d) IMPLEMENTATION OF DIARY 

In order to link the physical activity performance with the mood of the day in the 4 factors 

discussed in Section 4.6.5., the application has developed a special functionality, the 

Diary that allows introducing the 4 parameters considered in the following way (Figure 

4.29 and Figure 4.30):  

 

Figure 4.29. General menu of application. 
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Figure 4.30. The diary of the application 

4.8 STEP 5: EVALUATION 

Due to the magnitude of Step 5, the Evaluation, Chapter 5 is specifically devoted to the 

evaluation of the personalised communication framework. The evaluation methodology 

followed is described and the most important results are presented in order to show the 

assessment of the personalised healthcare communication by means of ICT of different 

actors: healthcare professionals, individual users, managers of the healthcare system, 

etc.  

This evaluation has taken place at different stages within the development of this 

research. Specifically, an initial evaluation of the needs of such systems was performed; 

afterwards, the assessment of the concept among individual users and healthcare 

professionals was taken into account to validate the perception of the framework.  

Once there was a practical implementation of the model, users and professionals 

evaluated the tool to check how usable it was and how truly it implemented a 

personalised communication framework with an e-health application.  
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4.9 CONCLUSIONS 

Chapter 4 has described the conception, design and implementation of a new tailored e-

health promotion communication framework. In the first sections (4.4., 4.5. and 4.6), the 

five steps of the framework were detailed. The last sections of this Chapter (4.7. and 4.8) 

described the creation of the personalised communication, the selection of the algorithms 

and the implementation of the framework into two initiatives. 

In particular, Chapter 4 has detailed the implementation of the model in real situations 

within the remit of illness prevention (both primary and secondary) interventions: The 

cases put forward and described have been a “healthy eating” nutrition intervention and a 

“walking programme” that focuses on diabetic patients to boost their physical activity.  

The former of the initiatives to be delivered through the use of the Internet via Personal 

Computer, and the latter conveyed by means of mobile phone to support daily physical 

activity for diabetic patients.These two topics are of big influence as they affect a high 

proportion of the population; besides, they encompass both primary prevention (“healthy 

eating”) and secondary prevention with diabetic individuals (“strolling and motivation”). 

These two initiatives have been designed within the remit of this PhD thesis.  

Chapter 5 will present the results from the in-depth evaluation of these two initiatives as 

well as a statistical model that predicts the use of e-health tools according to a number of 

selected parameters that influence e-health acceptance. 
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5.1 INTRODUCTION 

Chapter 4 illustrated the creation and impementation of a new framework to deliver a 

personalised healthcare communication by means of ICT. It presented the creation of the 

personalised communication strategy by means of e-health and the implementation of the 

model and showed how it is possible to create a personalised strategy for healthcare to 

be delivered by means of ICT.  

Chapter 5 describes the evaluation of this strategy and the results obtained of this 

evaluation. The evaluation has taken place at different stages of the definition of the 

personalised e-healthcare communication framework, taking into account the phase in 

which the evaluation takes place as well as the actors upon which this evaluation is 

performed.  

The structure of the chapter is the following. In the first place the state-of-the-art in e-

health evaluation is discussed. Afterwards, both quantitative and qualitative evaluations 

are presented and finally, a statistical modeling of the e-health communication framework 

is presented. Figure 5.1. describes this step (Step 5) in relation to the overall framework. 

 

Figure 5.1. STEP 5: The evaluation of the tool. 
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To do so a number of surveys, personalised interviews, expert interviews, were designed. 

The following tables present the aim of the evaluation and the specific methodologies 

used at each time to carry out a comprehensive evaluation of the complete personalised 

communication framework. Table 5.1. presents the aim of the evaluation, and Table 5.3 

and 5.4. describe in depth the kind of methodology to be used (5.3) and the specific e-

health methodology (5.4) against the actors involved at each stage of the evaluation. 

Table 5.1. The topics to be evaluated in the framework 

What? Why? How? 

If offering tailored information 

helps a user move quicker 

from one step to the following 

In order to understand if 

personalised information helps 

user achieve tasks quicker 

Focus on first steps and move 

people into action. Give 

tailored & general information. 

If personalised information 

feels more relevant to users 

Understand if tailoring is worth 

it or not. Understand 

specifically where the tailoring 

must be applied 

Present tailored/non-tailored 

information to the users. Ask if 

tailored information feels more 

relevant and applies 

specifically to individuals 

If offering personalised 

information in a way users 

understand would increase the 

use of e-health applications  

Tailoring should be done 

regarding both health and 

technology 

Understand whether by 

offering individuals a relevant 

system they understand how 

e-health can help them 

accomplish their goals and 

manage their health in an 

easier way. 

Show them the system 

developed and enquire about 

both quantitative measures 

(amount of information, etc) 

and qualitative measures. 

Understand different variables: 

Choose people with same 

background in health and 

different in technology and 

reverse. See progression. 

If using e-health increases the 

chances of reaching further 

stages quicker. 

  

If individuals value being 

offered personalised 

information instead of plain 

information 

 . 
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5.2 STEP 5: EVALUATION OF THE PERSONALISED E-HEALTH 

COMMUNICATION FRAMEWORK 

An effective usability study is predicated on a careful consideration of the intended 

population of users: in this case, healthy individuals and individuals at risk. Although 

seniors are using computers and the Internet with greater frequency, the gulf remains 

rather wide in comparison with other adults. The evaluation should include: 

 The validity of the theoretical model: the concept 

 The questionnaires to place individuals in a specific stage 

 The implementation of the model 

 Further stage: the pilots designed to test the model 

Table 5.2 presents the different modes of evaluation.  

Table 5.2. Different modes of evaluation. 

Sequential. Qualitative methods serve for the first stage of knowledge building to 

discover key issues and elements for subsequent study using formal structured 

methods. For example, focus groups and preliminary pilot studies are conducted to 

refine a standardized instrument or clinical assessment for use in a new population or 

ethnic group. 

Parallel. Some models effectively conduct qualitative methods such as case studies, 

focused ethnographic observation, or multiple linked in-depth interviews (or a 

combination of these) in tandem with other methods. 

Coordinated sub-studies. Qualitative studies contribute under the umbrella of a 

larger program project or long-term study. 

Integrated. Methodologically diverse concepts and data are integrated at each stage 

within the study design to develop a robust evaluation of each emerging finding and 

set of data. 

 

It was first evaluated the concept and the validity of the model, the appropriateness and 

pertinence of the information and finally we evaluated the implementation of the model by 

valuating and validating the tool. 
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To do so we created a number of surveys, personalised interviews, expert interviews, etc. 

The following tables present the aim of the evaluation and the specific methodologies 

used at each time to carry out a comprehensive evaluation of the complete personalised 

communication framework. Table 5.1. presented the aim of the evaluation, and Table 5.3 

and 5.4. describe in depth the kind of methodology to be used (5.3) and the specific e-

health methodology (5.4) against the the actors involved at each stage of the evaluation. 

Table 5.3. Methodology approach to be used. 

 ACTOR 

PHASE 

Healthcare 
expert 

User  Technical Administrator/ 

Manager 

Concept 
validation (step 
1 and 2) 

Experts Group 

(Delphi) and 

personal 

interviews (to 

prove healthcare 

concept) 

Surveys Experts Group 

(Delphi) (to 

prove 

healthcare 

concept) 

Experts Group 

(Delphi) and personal 

interviews (to prove 

healthcare concept) 

Development 
validation 
(steps 3 to 4.5) 

Personal 

interviews: 

guided and 

observatory 

 Surveys, forms, 

activity logs, 

etc 

 

Pilots validation 
(step 4.5) 

Experts Group 

(Delphi) and 

personal 

interviews (to 

prove healthcare 

concept) 

Personal 

interviews 

(health 

concept). 

Guided and 

non-guided 

tours, 

surveys, 

forms (both 

the user and 

the 

professional 

as a user) 

 Experts groups, 

personal interviews, 

forms and surveys 
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Table 5.4. Methodology type to be used. 

 ACTORS 

PHASE 

Healthcare 
expert 

User  Technical Administrator/ 

Manager 

Concept (step 1 
and 2) 

USE IT: 

relevance 

resistance 

resources 

requirements 

USE IT:

relevance 

resistance 

requirements 

USE IT: 

relevance 

resistance 

resources 

requirements 

USEIT 

Development 
(steps 3 to 4.5) 

USE IT: 

relevance 

resistance 

resources 

requirements 

(information 

validation) 

UTAUT 

 

USE IT: 

relevance 

resistance 

resources 

requirements 

SOFTWARE 

QUALITY and 

other software 

testing and quality 

methodologies 

(not considered in 

our case) 

 

Pilots (step 4.5) 

USE IT: 

relevance 

resistance 

resources 

requirements 

1.UTAUT 

2. USE IT:

relevance 

resistance 

resources 

requirements  

2.USE IT: 

resources 

SOFTWARE 

QUALITY 

USEIT, UTAUT 

5.2.1 STEP 1 AND 2: THE EVALUATION OF THE CONCEPT 

The following sections present the first evaluation that took place along this research. In 

this sense, users, experts in healthcare and in public health were asked for the need of 

such tools, and the impact of developing a new personalized e-health communication 

framework. The evaluation of the first steps of the model, that is, the validation of the 

concept to be further developed, deployed and implemented took place in different 

stages. 
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This phase of the evaluation considered as it can be derived from Table 5.4, and 

summarised below (Table 5.5.): 

Table 5.5. Methodology type to be used in the first phases: validation of concept. 

 ACTOR 

PHASE 

Healthcare 
expert 

User  Technical Administration 

Concept 
validation 
(step 1 and 2) 

Experts Group 

(Delphi) and 

personal 

interviews (to 

prove 

healthcare 

concept) 

Surveys Experts Group 

(Delphi) (to 

prove 

healthcare 

concept) 

Experts Group 

(Delphi) and personal 

interviews (to prove 

healthcare concept) 

Concept (step 
1 and 2) 

USE IT:

relevance 

resistance 

resources 

requirements 

USE IT:

relevance 

resistance 

requirements 

USE IT:

relevance 

resistance 

resources 

requirements 

USEIT 

 

It can be derived from this table that the evaluation at this phase is mostly qualitative 

methods. The techniques used for information gathering are different depending on the 

information source: healthcare experts are mainly enquired via personal interviews and 

groups in order to grasp their knowledge about the relevance of the healthcare concept 

whereas users are mostly requested to give their opinion by the user of other types of 

methods such as surveys to understand their thoughts about such a concept as well as 

their needs and requirements. 

In the first place, healthcare experts thoughts, ideas, suggestions and opinions will be 

analysed. In a later section the background of the users as well as their thoughts will be 

put forward. In the following sections the concept validation of the healthcare experts and 

the technical experts.  
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5.2.2 USERS ASSESSMENT: THE NEED OF PERSONALISED E-HEALTH 

This section presents the evaluation performed with users, in order to understand the 

requirements from individuals in order to build a complete new e-health communication 

framework that tailors the information according to individuals’ needs. 

A) THE SURVEY 

In the first place a specific survey was developed in order to understand the suitability of 

this sort of applications so as to empower individuals to take responsibility of their own 

healthcare. The intended goal was to check up their readiness to use systems such as 

the one to be proposed.  

B) THE ANALYSIS OF THE SURVEY 

The intention of this section is to analyse the results of the assessment survey that was 

handed out to potential e-healthcare user in order to know the interest that new ICT 

technologies have in the context of health and that are the environment in which a 

personalised e-healthcare application could be implemented. This kind of analysis is 

needed in order to know the potential e-health users´ background and to set the basis to 

create the profiles of the personalised e-healthcare platform and of the training system. It 

is also important to analyse these results to understand how the training can be 

personalized and adapted to the users needs so it can be delivered in the most 

professional way. 

It is important to understand that the goal of such systems is not only to provide the user 

with the technical “know-how” to be able to use the system, but also to empower them by 

motivating the adoption of healthy habits in the case of healthy citizens and to adhere to 

the prescribed therapies in the case of patients. The goal is to comply with healthy habits 

that improve the overall population’s health.  

The sample was formed by 52 citizens and covers people from a large range of ages (18, 

>60), different occupations (technical, medical and other) and with different predisposition 

to the use of technology. This is especially important as we also intend to build such 

systems for people that are not primarily predisposed to the use of ICT. 

Different aspects are covered by the survey, including the level of technical knowledge, 

the use of new ICT, their predisposition to e-health and e-learning, trust on the Internet 

and ICT, their motivation towards healthy habits and lifestyle (food, sport…) as ll as the 

cost that they are ready to pay. 
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C) ANALYSIS OF THE SAMPLE 

The different tables present the analysis of the sample in terms of demographic analysis 

as well as the predisposition and intention to use e-health systems in general and with 

personalised information in particular. They will be show either in bar charts, pie charts or 

radial charts in order for the information to be presented as clearly as possible. 

D) AGE RANGE 

The following graphic shows the age range covered in the survey. The graph (Figure 5.5) 

shows the number of people in each range. It can be observed that the survey covers 

people with different ages, the majority being in the 26-35 range. 

 

0

5

10

15

20

  < 18 19 - 25 26 - 35 36 - 45 46 - 60  > 60

AGE RANGE OF SURVEYED POPULATION 

Age Range  

Figure 5.2. Number of people in each age range 

Therefore, this analysis considered the opinion of every age range, so that all citizens’ 

opinion is represented properly. Each age range will have specific opinion, needs and 

experiences.  

E) GENDER 

Besides, both genders (male and female) are represented in this survey, so the analysis 

takes both opinions: there were 21 female respondents and 31 male ones. 

F) PROFESSIONAL OCCUPATION 

Another important factor that has been tried to cover widely is the professional 

occupation. The survey has a variety of different professions implicated. They have been 
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grouped in four different categories: Technical professionals (engineers, consultants, 

university technical professor, technical research...), Medical occupations (doctors, 

nurses, nutritionists, pharmacists…), Students and Others (director’s assistants, cooks, 

shop owners…). This is very important because it is key to reflect not only the opinion of 

technical people who are in favour of new technologies but also the medical or other 

interested parts that show different points of view (often the negative point of new 

technologies), also student opinion is expressed so that the “opinion of the future” can be 

evaluated.  

DIVISION ACCORDING TO PROFESSION
12%

38%33%

17%

Technical Medical Other Student  

Figure 5.3. Percentage of each profession 

It can be observed the higher percentage of technical people answering the survey. 

Therefore, results may be a little biased towards technical predisposition. 

G) EDUCATION, ELECTRONIC DEVICE USE AND PREDISPOSITION TO ICT 

With regard to the education level of the poll and their predisposition to the use of new 

technologies, the following graphic shows in the next graphic, people’s attitudes toward 

these kinds of devices: 

EDUCATIONAL LEVEL/PREDISPOSITION TO ICT OF SURVEY
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Education Level Electronic Device Use New Technologies Predisposition

 

Figure 5.4. Education level and use of new technologies 
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The first bar (blue) of this graphic shows the education level in ICT matters of the poll. 

The levels are represented as: 1 – no studies, 2 – Primary, 3 – Secondary, 4 – 

Professional degree, 5 – University, 6 – PhD. The average is in the 4, 92 so this means 

that the level education is between Professional degree and University, closer to 

University degree. Most people surveyed hold a university degree, this figure being higher 

in Female respondent than in Male (5 / 4,87). 

The use of Electronic devices (purple bar) is reflected in a scale of: 1 - No use, 2 – Little, 

3 – Moderate, 4 – High-level use and 5 – Expert use. It seems that the level of electronic 

device use is more than “High-level use” (4, 29), although this result it is higher in Male 

respondents than in Female, the difference does not show too relevant (4,1 /4,42). This 

sample represents an evoluted society where the use of electronic device is incorporated 

to people’s routines.  

The last bar in the graphic show the predisposition towards the use of new ICT (1 

minimum to 10 maximum). The result (7 over 10) shows that surveyed people are 

attracted by the use technologies, at least in concept.  

About the Predisposition to new technologies, the analysed scale is: 1 – Minimum 

predisposition to 10 – Maximum predisposition. The total result is 7, 85, so it is a good 

level of predisposition in order that the success of systems that use new technologies. 

This aspect is fundamental to consider for the training of the users, because new 

technologies are one of the starting points for the training (this will be analysed further in 

other documents). Another concern is that this predisposition to ICT remains higher in 

male than in females. Thus, the training has to be designed and delivered bearing in mind 

this aspect. All these analyses are shown from Figure 5.5 to Figure 5.10: 
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Figure 5.5. Comparison in the ICT use between Male and Female 

The following graphic (5.9) and Table (5.11) show the devices that are most used and the 

percentage of usage. These devices are chosen from the list: Computer, Mobile 

Telephone, Fixed Telephone, PDA, TV and Video. The device most used is the computer, 

with a 65 % of responses. This seems to be the most integrated device in developed 

societies, being present in most households and professions (although not as much as 

other traditional electronic devices such as the TV or the Telephone). So this is an 

important thing to consider for input element for new services or systems.  

On the opposite side to the computer sits the PDA, which its use is not too much 

extended in society, especially in medical area. Although its penetration power it is 

growing together with the use of new ICT, promoted in Europe by European politics in 

new technologies (Action plan eEurope 2005, COM (2002) 263, of 2003) about the 

application of action plan eEurope 2005 (EC, 2002). PDA has an enormous potential that 

must be exploited. 
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PREFERED DEVICES

65%

21%
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Computer Mobile Telephone Fixed Telephone PDA TV and video  

Figure 5.6. Percentage of preferred devices 

H) ANALYSIS OF THE RESULTS 

This section analyses different aspects that ICT have in different fields: e-health, e-

learning, motivation, etc. This is important in order to focus on planning properly the 

delivery of information, personalising the material for each user profile, so that the right 

message is put across and motivates the user to understand why performing a behaviour 

change towards a healthy habits is so important and how the user can stay healthy and fit 

after the first contact with the system. This remains key in order to understand what the 

situation of the users is in certain aspects of their lives. The key is to anticipate their 

reaction when facing the system and to convey a successful message which promotes a 

healthy lifestyle.  

One of the fundamental items to be delivered is information on the importance of new 

technologies, tailored to the level of the user. In order to user an e-health platform it is 

required for users to have at least a basic knowledge of how to make ICT work. 

Therefore, an introduction to the use of these new technologies, presented in a user 

friendly manner, avoids an initial rejection of the system (or helps overcoming the initial 

one). 

Motivation to the use of e-health is a factor as important as the knowledge and 

understanding of new technologies, in order to get hold of the interest of people and to 

have a successful outcome (not only during the delivery of the information but also during 

compliance programmes afterwards). Users need to be motivated since they want to be 

responsible for their own healthcare. 
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Both predisposition to new technologies and motivation are the essential elements for the 

success of e-health systems, so the objective of our system was to promote an increase 

of these two factors, in this case by promoting healthy lifestyles. 

The questions of the survey have been grouped in eight different aspects with two 

different groups (Technology and Healthcare) for the global assessment, for evaluating 

the situation of each user profile.  

I) TECHNOLOGY-RELATED INFORMATION 

The first aspect considered is the use of new technologies, which evaluates and 

considers the knowledge of the users in ICT. 

In second place the predisposition to the use of e-health, to understand the user’s point of 

view, needs and expectations about this kind of systems.  

The third aspect is the trust on the Internet and the use of ICT. The fourth aspect is their 

opinion of e-learning systems. The fifth one is about Virtual Reality; if the users are aware 

of cutting-edge technologies. The intention was also to understand how important is for 

users to have dynamic technologies vs. more immersive systems.  

J) HEALTHCARE-RELATED INFORMATION 

The sixth aspect is the users motivation about improvement their life habits and to change 

their lifestyle.  

The seventh element is about the ICT platforms for the delivery of healthcare services, 

whether users are interested in application through the Internet where they can learn 

about diets and healthy lifestyles, etc. 

The last one is about the cost. This dimension tries to understand if the users are 

prepared to pay any amount of money for the use of this kind of systems. 

The following graphic (Figure 5.7) represents the global assessment of these eight 

aspects, taking into account all users. This graphic and the following are valued in a scale 

1 (minimum) to 5 (maximum): 
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ASSESSMENT OF DIFFERENT ASPECTS: 
INTEREST OF NEW ICT IN E-HEALTH
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Figure 5.7. Assessment of the different aspects about the interest in new Technologies 
applied to the health 

This kind of radial graphs helps obtain a very intuitive and user-friendly way of displaying 

the results. As such, many of the results obtained in the following sections are displayed 

in this sort of plots. 

The table below represents all the data of this global assessment with the different 

dimensions, comparing all of them (1 complete disagreement, 5 complete agreement):  

Table 5.6. Assessment of all aspects that are evaluated, in range (1 complete disagreement, 
5 complete agreement) 

Aspects 1 2 3 4 5 6 7 8 

Assessment 3.79 3.5 3.56 3.61 3.47 4.33 4.04 3.27 
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Where the legend for Table 5.7 to Table 5.10 is: 

Use 
of 
ICT 

Predisposition 
to e-health Trust 

E-
learning 

Edge 
technologies Motivation 

Personalised 
e-health Cost

1 2 3 4 5 6 7 8 

 

In the following sections, these aspects are related to three different parameters: the age 

range (19 – 25, 26 – 35, 46 – 60, >60), the profession (technical, medical, student, other), 

and the gender (Male/Female). These eight aspects related to these three parameters 

are presented in the next three graphics.  

The assessment of the different dimension related to the gender of the users (Female-

Male) is shown in the next graphic (Figure 5.8): 

VALORATION OF DIFFERENT FACTORS vs. GENDER
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Figure 5.8. Comparison of the different aspects between gender. 

The specific data are reflected in the next Table (5.7): 

Table 5.7. The data of the comparison the different aspect with gender. 

Aspects 1 2 3 4 5 6 7 8 

Female 3,6 3.53 3.65 3.88 3.36 4.44 4.1 3.48 

Male 3.92 3.47 3.5 3.42 3.55 4.25 4 3.13 
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The following figure (Figure 5.9) reflects the comparison among the different aspects 

related with the age ranges specified. This age range covers a wide sector of the society, 

between 18 to more than 60. A special focus should be given the following times the 

survey is carried out on the elderly (people of 70 and above). 

DIFFERENT ASPECTS CONSIDERED vs. AGE RANGE
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Figure 5.9. Comparing the different aspects vs. the age range. 

As it can be observed the age group most predisposed to these technologies is the range 

marked with the outer line, between 35-45 (yellow line); and the group less predisposed is 

the group marked with the inner line (older than 60). The specific data are commented in 

the next table (Table 5.8): 
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Table 5.8. Data of the comparison the different aspects with the age range. 

Age range 1 2 3 4 5 6 7 8 

19 - 25 3,86 3,13 3,29 3,18 3,14 4,02 3,73 2,55 

26 – 35 4 3,53 3,59 3,62 3,6 4,37 4,07 3,2 

36 – 45 4 3,86 4,03 3,86 3,86 4,49 4,43 3,71 

46 – 60 2,71 3,48 3,43 3,54 2,79 4,2 3,86 3,71 

>60 3 2,6 2,6 3,75 0,75 4,9 2,5 3,5 

 

The graphic next (Figure 5.10) represents the comparison or the different aspects against 

the profession of respondents: 

VALORATION OF DIFFERENT ASPECTS VS PROFESSION
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Figure 5.10. Comparison the different aspects with the profession 
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The data of the previous graphic are presented below (Table 5.9): 

Table 5.9. The comparison the different evaluated aspects with the profession. 

 1 2 3 4 5 6 7 8 

Technical 4,14 3,67 3,73 3,66 3,83 4,46 4,21 3,28 

Medical 3,83 3,35 3,13 3,88 3 4,63 4,5 4 

Student 3,72 3,38 3,44 3,36 3,39 3,96 3,67 2,78 

Other 2,56 3,11 3,38 3,5 2,63 4,05 3,5 3,25 

 

The results and conclusions of the previous graphics will be discussed below. 

5.2.3 CONCLUSIONS 

A) USE OF NEW ICT 

The average valuation given to the use of new ICT is 3.79 (Table 5.6), over 5. This 

means quite a positive assessment (although maybe a little skewed), considering that the 

poll is formed not only by technical people but also healthcare professionals as well as 

other professions (with a much more negative view on ICT). Hence, the starting base can 

be considered solid enough for using successfully ICT for the training system and finally 

for an e-healthcare promotion Platform (e-learning and further support with the use of 

ICT). 

The difference between Male and Female is not too relevant (3.92/3.6, Table 5.7) so the 

same approach could be considered valid for both genders.  

The comparison between the different age ranges shows that it is important to mention 

that the acceptance of new technologies is higher in young and middle age people (until 

the age of 40), than in older people (>45, Table 5.8). Therefore, the information delivery, 

both in terms of training on ICT or healthcare related matters will have to consider the age 

gap and should be “age-friendly”, that means, adapted to the older audiences. It should 

focus, firstly, on training on the basic concepts for the use of new technologies in an easy 

and attractive way and further on, providing information about healthcare related issues. 
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The last parameter considered is the profession. It is possible to observe that ICT-related 

aspects are assessed more positively by technical professionals whereas healthcare 

professionals take into account more highly healthcare-related issues. Obviously the new 

technologies acceptance is higher in technical professionals than in medical or other 

professions. The appreciation of these aspects by medical professionals is pretty good as 

well, (Table 5.9), bearing in mind that they are a main target of these systems. Attention 

should be given to motivating people who are not in the profession nor motivated about 

their own healthcare.  

B) PREDISPOSITION TO THE USE OF E-HEALTH 

The overall assessment in this aspect is 3.5 (Table 5.6). Regarding this aspect it is 

important to remark older people who score 2.6 (Table 5.8) provide the most negative 

value. 

E-health systems are especially significant for individuals that suffer a chronic disease. It 

is remarked that the e-health design must therefore consider this aspects carefully. Good 

reasons should be given to convince them to use e-health systems. The training should 

be designed to show them systems that are user-friendly and accessible to them if the 

system is to be successful.  

C) TRUST ON THE INTERNET AND ICT 

The score given to this aspect is 3.56 (Table 5.6). Confidence on the Internet is one of the 

pillars which the whole system relies on. It is key that the users trust this kind of systems 

as they are meant to be a key support for their work at the office. Not only medical 

aspects are important but also technical aspects should be considered. Therefore 

showing individuals that the medical information presented in these systems is of quality 

and certified by a trusted authority is essential to prove the system successful. 

Internet security aspects are an important and complex question as personal data are 

handled throughout the system. Nowadays, most systems have evolved to an acceptable 

security grade; nevertheless e-health systems must observe the laws and directives that 

refer to personal data handling (European directive 95/46/CE, and Law of Personal Data 

Protection L.O.P.D. 15/1999 in Spain). 

Furthermore, e-health systems have to be careful with this aspect for their future success 

and prove the user how secure their data are in the system and making transactions 

(send medical data, etc). They have to include the latest advances in security and 
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certification, with the guarantee of a certified security authority. Electronic signatures 

could be an answer to this issue. 

The fact that these aspects are unknown to the general population is the main cause of 

suspicion. In order to avoiding this, the training needs a focus on a safe information 

system, and to train everybody, especially the elderly, the functioning of these systems 

and their possibilities. 

D) E-LEARNING 

Most people that answered the survey consider e-learning systems useful and have trust 

in them. The total grade given is 3.61 (see Table 5.6). Individuals consider this kind of 

systems a need, especially medical professionals so that people are trained on basic and 

yet fundamental issues for preventing diseases. 

Once the initial technological barriers are overcome, people don’t avoid the use of e-

learning and e-health systems. Therefore, it is important that e-learning systems focus on 

eliminating all these barriers, and persuading people to use them, based on the fact that 

these systems are not only an ICT/e-health system but also a means to bring direct 

benefits to their lives, making them more reliable and manageable.  

E) NEW ICT 

Although Virtual Reality is mostly unknown to the majority of people, it is a potential 

element for e-learning systems. The valuation given to this aspect is 3.47 (see Table 5.6).  

This technology is valued quite negatively by the elderly (people more than 60, see Table 

5.8), 0.75, opposite to middle age people or technical professionals and students. 

Therefore, this technology should be considered suitable to be used with these profiles 

(students and technical professionals).  

Despite of these negative results it could be a good idea trying to use this technology with 

older people and medical professionals, as a test to prove how Virtual Reality can be 

beneficial for e-learning and how these groups can take advantage of the use of these 

cutting-edge technologies. 

F) MOTIVATION TO HEALTHY HABITS 

The grade of initial motivation to lead a life with healthy habits seems to be very high, with 

a value of 4.33 (see Table 5.6). The highest motivated group are middle-aged women 
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(age range 36 - 45), with a healthcare-related profession. Besides, the elderly (more than 

60), are strongly motivated, (Table 5.8). So this is an important aspect to consider when 

educating individuals. It is important for them to provide them with feedback in their 

healthcare status and provide them practical information about how to improve it. 

Regarding this aspect, the most problematic population seems to be the youngest (less 

than 25), including the students (Table 5.14 and 5.15), who give the impression to be less 

concerned about their lifestyle and healthcare habits. They don’t consider changing their 

habits the least to have a more healthy life. This conclusion is really important to 

understand how to tackle the information provision for this group and focused education 

on this matter should be one of interests this group. This kind of training will focus on 

attracting them in a specific way, by making them understand the future consequences of 

their healthcare behaviour. There are many healthcare related communication theories 

that address young people, which is not the in the remit of this thesis. The format of 

presentation needs to be attractive if the message is to be delivered in an effective way 

and get across this segment of the population.  

G) INTEREST IN E-HEALTH PLATFORMS 

The assessment of this aspect is, together with the motivation on healthcare are the 

highest marks provided by interviewees, with a mark of 4.04 (again, see Table 5.6). With 

regard to this question: “I am interested in applications through the Internet where I can 

learn about healthcare and leading a healthy lifestyle”, the higher mark is given by 

medical and technical professionals (Table 5.9), which are directly implicated in the 

development of these systems and see a good opportunity to have a support to their face 

to face job.  

A good valoration is also given by the middle-aged group of people (26-46) (see Table 

5.8). So it is important taking advantage of these marks given and try that these e-health 

promotion systems reach everybody, not only technical and medical professionals but 

also the general public. 

H) COST 

This is factor assessed with a lowest mark; despite of its valuation being over 2.5 (the 

mark given is 3.27, Table 5.6). So this is an essential issue to be considered in order to 

create a suitable business model in order to plan the economic viability, sustainability and 

maintenance of e-health systems.  
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The question posed was: “I would use an e-health system even if it means a little 

increase in my telephone bill (i.e. an increase between 5 to 10 Euros per month)”, 

therefore the amount that the users have to pay will be covered up in their telephone bill 

or suppose a very little increase. Our opinion is that the added value that these systems 

bring about should be enough to cover up for the increase in the monthly bill. However, 

we need to get that message across to the general population and also find alternatives 

and viable ways to maintain the systems financially. 

5.2.4 PROFESSIONALS VALIDATION OF THE CONCEPT AN MODEL 

The following phase, in order to test the validity of the personalised e-healthcare 

communication framework, was to conceive a model that reflected the issues and 

concerns specific to the individuals so that the personalised information provided is 

relevant to them. This was described in Chapter 4, Section 4.2.1. Once this theoretical e-

healthcare communication model was conceived and designed, an evaluation with 

experts was performed in order to understand the validity of the work carried out. 

These sessions took place with professionals in different fields during an expert group 

session: 2 psychologists, 2 experts in public health, 3 nutritionists, 2 diabetologists, 1 

psychiatrist and 2 experts in public health informatics, etc. The description of the results 

of the survey is as follows: 

 Age average: 39 years 

 Gender: 50% male and 50% female 

 Predisposition towards ICT: 71% 

The figure below (Figure 5.11. Evaluation of concept process flow.) shows the flow that 

was followed with the experts in order to present the concept of the system and the model 

designed and to be implemented. 
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Figure 5.11. Evaluation of concept process flow. 

As it was shown in Table 5.3. Methodology approach to be used.the preferred methods of 

evaluation of the concept with experts on the matter are group exercises together with 

personal interviews. In order to validate the concept of the personalised communication 

strategy, a number of expert groups were organised in order to understand the needs of 

the professionals and their ideas about the model conceived. Afterwards, a number of 
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individual interviews and surveys were performed. The following paragraphs describe the 

main outputs of these meetings.  

 Moving form a single-theory approach to a multi-theory approach with 

different emphasis. One of the main contributions of this research is to propose a 

framework that contemplates two parallel dimensions (ICT and healthcare 

attitude) as a means to enhance the use of tailored e-health information delivery 

solutions in order to improve individuals’ perception of healthcare-related issues 

and promotion of healthy lifestyles by means of ICT. However, at the starting 

point of this research the dimension that regards the healthcare attitude 

contemplated a single theory which was “The transtheoretical Model”, or “Stages 

of Change”, by (Prochaska and Di Clemente, 1983). As a result, after these 

suggestions were made, a new conceived framework was conceived and 

implemented, that took into account different variables that affect the individual’s 

behaviour.  

 Consider the factors of unawareness, self-efficacy, and perceived threat 
and not solely the factor of motivation of individuals as the only cause that moves 

individuals to further states in their attitude towards healthcare. This is closely 

related to the point made above, as the focus of different models and theories is 

different and it meant a complete redefinition of the models considered and the 

framework conceived.  

 Consider not only behavioural and cognitive features but also the 
emotional dimension, in order to provide effective tailored information. This 

deals with the fact that individuals change behaviour not only on the base of 

objective information and the need for change. There are other ways of 

persuasion such as: providing feedback with evolution, reinforcing positive 

conducts, praising achievement, empathysing when failure occurs, approaching 

the individual on a regular basis, etc. 

 Once those factors were considered, 100% of the experts considered that the 

model was complete and contemplated all the relevant stages that were needed 

to provide personalised healthcare communication by means of e-health. This 

meant a very positive backing to the hypothesis of this research, as it implied the 

grounding for the subsequent phases. 
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After the conclusions of the expert groups have been put forward, some results form the 

interviews are detailed over the next paragraphs.  

The chart below (Figure 5.15) indicates that there is the perception that tailored 

information can help individuals to enhance their lifestyle habits and to help them in 

changing a healthcare behaviour toward more positive attitudes. The less valued factor is 

whether personalized e-health can help in managing the daily routine of individuals in 

order to comply with the requirements of the therapies. 

BEHAVIOUR CHANGE WITH PERSONALISED E-
HEALTH
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Figure 5.12. Factors considered for behaviour change. 

Regarding the usefulness of personalized e-health for healthcare promotion the systems 

are regarded as quite useful for that purpose as shown in Figure 5.13, with values around 

4 over 5 for support the usefulness of personalized e-health to support the work 

performed by the public health authorities and healthcare professionals in order to 

promote sound habits.. 
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Figure 5.13. Perceived usefulness of e-health for healthcare promotion. 

Experts assessment of the possibilities that e-health offers to individuals is valued quite 

highly. In this sense, the factors valued as most relevant to be influenced by the use of 

personalised e-health are the likelihood of increasing individuals awareness (4.75 over 5), 

the boost of their motivation (4.70 over 5) and the chance of increasing their self-efficacy 

regarding a specific healthcare issue (4.53 over 5). 
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Figure 5.14. Experts assessment of different aspects of the personalised e-health concept. 
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5.2.5 USERS VALIDATION OF THE CONCEPT AND THE MODEL 

This second phase of the evaluation encompasses the assessment of the implemented 

tools that implement the personalized e-health communication framework. As such, the 

methodologies developed to proceed with the evaluation are depicted in the following 

table (Table 5.10): 

 

Table 5.10. Different evaluation methodologies to be used (actors and phase). 

 ACTORS 

PHASE 

Healthcare 
expert 

User  Technical Administrator/ 

Manager 

Development 
(steps 3 to 4.5) 

USE IT: 

relevance 

resistance 

resources 

requirements 

(information 

validation) 

UTAUT 

  

USE IT: 

relevance 

resistance 

resources 

requirements 

SOFTWARE 

QUALITY and 

other software 

testing and quality 

methodologies 

(not considered in 

our case) 

  

Pilots (step 4.5) 

USE IT: 

relevance 

resistance 

resources 

requirements 

1.UTAUT 

2. USE IT:

relevance 

resistance 

resources 

requirements  

2.USE IT: 

resources 

 

SOFTWARE 

QUALITY 

USEIT, UTAUT 

 

The survey developed for the evaluation of the concept among the general population 

and non-specialists healthcare professionals was responded by 20 people, 13 male and 7 

female. The following chart Figure 5.15. Age range of surveyed population.describes the 

age range of the people surveyed: 
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AGE DISTRIBUTION OF POPULATION

  < 18 19 - 25 26 - 35 36 - 45 46 - 60  > 60  

Figure 5.15. Age range of surveyed population. 

As it can be observed in Figure 5.16. Profession distribution of surveyed population., the 

poll is composed by people older than 19 and younger than 60, being the age average 

39,25 years. All but one of the surveyed, who was a student, the rest of the poll had at 

least, a university degree, with 6 of them holding a PhD. As a disadvantage this factor 

may skew the results, although the positive side of it is that the concept may be easily 

grasped.  
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Figure 5.16. Profession distribution of surveyed population. 

More than half of the poll was a healthcare professional (Figure 5.16). Despite of more 

than half of them coming from the sanitary sector, their predisposition towards new ICT 

could be assessed as medium-high, except from one respondent. 

With respect to the ICT devices most used, the most part of respondents seemed to feel 

comfortable with the use of the PC (17 out of 20), nevertheless, some of them feel more 

at ease with their mobile phones and land line phones. It must be noted that none of the 
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surveyed people were older than 60, when this figure may change towards the use of 

land line phones and TV.  

One crucial factor to be taken into account was the predisposition towards new ICT. 

Despite many respondents being healthcare professionals (with a traditional lower 

acceptance of ICT devices) the average score to this question was 8,2 among all 

respondents and 7.4 for the healthcare professionals. It is important to score this factor in 

order to understand whether personalised e-health systems could convince people with 

lower acceptance of ICT devices.  
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Figure 5.17. Predisposition and use of new ICT. 

Once the demographic data of the survey have been analysed, the specific data about 

the concept of personalised e-health systems will be detailed. 

The following two charts (Figure 5.18 and Figure 5.19) show the perceived usefulness of 

personalised e-health systems. It can be observed that most values have a similar 

assessment by the healthcare experts and the general population. However, the concept 

of personalised e-health is scored slightly higher in healthcare professionals, as can be 

observed in the third concept of the following chart. This reinforces the voices heard 

during evaluation sessions in which sanitary professionals welcomed the idea of 

personalised e-health promotion plans in order to provide a support to their activity. There 

are circumstances, they claim in which a consultation is not worth a visit to the doctor’s 

office. Moreover, these systems are perceived as having the potential to empower and 



EVALUATION OF THE FRAMEWORK 

 

 

 

254 

involve patients in the healthcare process, one of the main objectives of healthcare 

promotion and prevention. 

The concept of personalised e-health is especially well received, although the system’s 

concept is less well understood. A possible explanation was that the concept was put 

forward at the beginning of the session, whereas afterwards a practical demo “mock-up” 

was performed so that respondents could see the usefulness of the system. 

As there were too many factors to be assessed, these have been split into two different 

charts, one focusing on the concept and the other on the usefulness of the concept in 

people’s healthcare process. 

PERCEIVED USEFULNESS OF PERSONALISED E-HEALTH 
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Figure 5.18. Perceived usefulness of personalised e-health applications. 

These second chart (below, Figure 5.19) scores the perceived usefulness of personalised 

e-health promotion regarding the tasks that patients can perform. 

Healthcare professionals belief personalised e-health can help patients and the overall 

population towards improving the effectiveness of people and perform tasks in a more 

effective way. The system is believed to be useful in easing people’s routine (i.e. 

reminders, suggestions, feedback, etc), and to allow do tasks more effectively, such as 

taking a routine to take care of one’s healthcare.  

On the other hand the less valued aspect is the perceived capabilities of the system to 

persuade and encourage self-care. In this regard and in order to improve this factor, it 
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must be noted that this research worked intensively on the enhancement of this 

functionality by introducing motivating factors that encourage people to use e-health 

systems to improve the care of their healthcare. 

PERCEIVED USEFULNESS OF PERSONALISED E-HEALTH 

3

3,2

3,4

3,6

3,8

4

4,2

4,4

Makes a difference to the patient

Improves patient's routine

Provides greater control

Can support critical aspects

Eases patient's tasks

Tasks can be performed more effectively

Encourages self-care

Improves proactivity

Improves effectiveness

Provides an extra support 

GENERAL POPULATION
HEALTHCARE PROFESSIONALS  

Figure 5.19. Reasons for perceived usefulness of personalised e-health applications. 

The next aspect to be addressed was the usefulness of personalised information with 

respect to healthcare. Healthcare professionals are convinced that personalised 

information helps improve self management and it encourages leading healthy habits, as 

personalising the information makes that relevant topics are put across people. 

Healthcare professionals emphasise the fact that not all information should be 

personalised; it is not cost effective and more importantly, it does not make an impact. 

Therefore, it is essential to understand with professionals what exact information should 

be tailored to increase the influence. Also, the tone of information delivery is key to reach 

individuals effectively. 

The following chart (Figure 5.20) provides the results obtained in the field of information 

personalisation.  
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USEFULNESS OF PERSONALISED INFORMATION

3
3,2
3,4
3,6
3,8

4
4,2
4,4
4,6
4,8

Improves care The tone is key Not all information
should be

personalised

Encourages to lead
healthy habits

GENERAL POPULATION MEDICAL PROFESSIONALS  

Figure 5.20. Usefulness of personalised information. 

The following two figures show the value provided to different aspects of personalised e-

health. The first chart (Figure 5.21) depicts the opinion of people regarding the general 

quality of life improvement that personalised e-health may bring to individuals, and the 

improvement in the management of diseases specifically. It can be noted that medical 

professionals mark this second aspect with a 4.1 over 5, a very positive result.  
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Figure 5.21. Value provided to different aspects of personalised e-health. 
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This chart provides (Figure 5.22) an answer to the question whether surveyed people 

(with 6 out of 13 healthcare respondents being experts in public healthcare or managers) 

that there is room for improving the organisation of healthcare delivery and the healthcare 

system. The perceived opinion of respondents was that personalised e-health is definitely 

a concept that can add effectiveness to the healthcare system. Moreover, healthcare 

professionals endorse the concept that personalised e-health could definitely improve the 

rate of face-to-face visits, although these systems are not a substitute of the personal 

relationship between the healthcare professional and the individual. It is just regarded as 

having the potential to support this relationship and avoid unnecessary visits. 

IMPROVEMENT OF THE HEATHCARE SYSTEM WITH 
PERSONALISED E-HEALTH 
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Figure 5.22. Improvement of healthcare system with personalised e-health. 

One of the main issues that concerns public health specialists is the unawareness of 

people regarding specific topics (Figure 5.23). This unawareness leads, among others, to 

non-compliance with healthy lifestyles due to the fact that individuals have never heard 

about the consequences of a health-related topic or they do not even recognise the need 

for taking care of themselves. Personalised e-healthcare is regarded as having the 

potential to increase awareness in individuals regarding specific topics, especially among 

the healthcare professional. They emphasise the need of the information delivered to be 

of quality and certified by healthcare professionals, which is one of the intentions of our 

system. 
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PERSONALISED E-HEALTH IN AWARENESS RAISING
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Figure 5.23. Personalised e-health in awareness raising. 

In order to raise awareness of individuals concerning healthy lifestyles or other protocols 

to be followed, for either healthy individuals, individuals at risk or even chronic patients, e-

healthcare is perceived as being a very effective tool. In this regard, delivering tailored 

information increases individuals self-efficacy in order to deal with their specific concern. 

The chart below shows how tailored information is key in order to raise individuals self-

efficacy. 
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Figure 5.24. Motivation and self-efficacy increase. 

After discussing the importance of tailored information to boost individuals’ self-attitude 

the figure below describes how effective is personalised information delivery by means of 

e-health platforms. The poll shows (Figure 5.25) that respondents believe that e-health is 

an efficient mechanism to improve the delivery of tailored information and that it is an 

excellent means to enhance the knowledge of individuals about their health. 
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Figure 5.25. Usefulness of e-health in providing tailored information. 

The disadvantages considered (Figure 5.26) for this kind of systems are the integration of 

such systems within the routine of patients. Another important concern, especially for 

healthcare professionals is the security of such systems as they deal with sensitive data. 

This is a common concern for this group, although the security layer added to these 

systems makes security a problem that is resolved. 
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PERCEIVED COMPLEXITY OF PERSONALISED E-HEALTH
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Figure 5.26. Perceived complexity of personalised e-health. 

In conclusion, the concept of providing personalised information and services to 

individuals in order to increase their knowledge and skills (to empower them) so that they 

can be involved in their healthcare is regarded as an excellent idea both by the general 

public and by healthcare experts, as is has been put forward in the previous paragraphs. . 

The following section (Section 5.3) will describe the validation of experts of the actual 

model created to develop the provision of personalised information. Whereas the 

evaluation of the previous aspects was carried out by surveys, the following validation 

combines both surveys and expert groups. 

 

5.3 STEP 5: THE EVALUATION OF THE PERSONALIED E-HEALTH TOOL 

The following figure (Figure 5.27) shows the general actions flow followed in order to 

evaluate the personalised e-healthcare tool. 
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Figure 5.27. Evaluation of the personalised e-health tool process flow. 

5.3.1 EVALUATION OF TOOL WITH EXPERTS 

The system was evaluated with 4 experts in public health nutrition during an expert group 

session. The description of the results of the survey is as follows: 

 Age average: 42 years 

 Gender: 100% female 

 Professions: 50% physicians; 50% nutritionists 
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 Predisposition towards ICT: 72,5% 

Experts value the personalised e-healthcare tool quite highly (Figure 5.28), with a special 

focus on the usefulness of the tool to complement a face to face intervention. 

RESULTS FROM EXPERT EVALUATION OF THE TOOL
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Figure 5.28.Results from experts evaluation of the personalised e-health tool. 

Other relevant information that was gathered from the evaluation of the tool with the 

experts was the comments that were made, described next: 

 The system should be adapted to devices user by the users and willingness to use 

them; this relates clearly to the application of the framework. 

 The assistant should be different for different people. 

 The tone and format used by the assistant should change depending on the stage of 

attitude of individuals.  

 Depending on the characteristics of the user (cultural or socioeconomic level, age, 

etc) I would use this system with the individual during a face to face appointment, or I 

would recommend its use at home. 

These graphs have illustrated the perception of professionals about the different 

parameters analysed. The following section puts forward the analysis of the personalised 

e-health tool performed with individuals. 
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5.3.2 EVALUATION OF TOOL WITH USERS 

The final evaluation with users took place once the tool was fully developed and tested 

with the professionals. This phase of the evaluation began by designing appropriate 

questionnaires for the individuals and testing these questionnaires with a sample of 

individuals. Therefore, the questionnaires were refined in two iterative phases until the 

process was suitable to be launched within a general user context. 

In order to carry out the evaluation different appointments were made in a secondary 

health centre in Madrid, Spain, where the surveys were undertaken and which details are:  

 Centro de Salud de ARGÜELLES (QUINTANA). AREA VI 

 Dirección: C/ Quintana, 11.  

 28025 Madrid  

The subjects of the survey were general population waiting in the healthcare centre 

premises to undergo a lab test. The reason for this was the ease of spotting people either 

before entering the lab or afterwards, waiting for their lab results or to be called. The aim 

of the evaluation was to understand the following points: 

 The level of use of internet of respondents. 

 The level of use of the Internet for healthcare purposes. 

 Whether people thought that personalized information is more effective than non-

tailored information. 

 Whether by taking a look at a personalized tool they feel more ready to use the 

Internet for e-health purposes. 

At the beginning, the process established was to show two different tools, so that 

individuals could rate the difference between personalised and non-personalised 

applications by being shown the different types of applications.  

However, it was soon detected during the first interactions that the structure to be 

followed with low-frequency Internet users needed to be slightly different. A much in-

depth case on the benefits of the Internet and more specifically of e-health was needed, 

reinforcing the hypothesis put forward in the first Chapter of this thesis. Besides, for non-

users showing two different kinds of applications seems to be too confusing. This 

reinforces the hypothesis of this research of taking into consideration the technological 
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dimension in order to encourage the use of e-health is key to provide a personalised 

healthcare communication. 

Therefore it was decided to follow a somewhat different strategy for Internet users and for 

non-Internet users. The question made at the start of the survey in order to classify 

individuals in one group or the other was: “Do you use and/or do you feel at ease working 

with the Internet?” Users that answered “No” to one question or the other were classified 

as non-users and the process followed differed to some extent from the process followed 

with individuals considered Internet users. The process followed for non-Internet users is 

the following: 

The poll was formed by a sample of 51 users; and the evaluation took place between the 

months of December and January 2007. The process followed with the users was (Figure 

5.29): 
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Figure 5.29. Evaluation of the personalised e-health tool process flow (non-users). 

The main difference of the two processes is: 

 The introduction to the field of e-health: in the first case (non-users) this introduction 

needs to be much more detailed when dealing with non-users. Special emphasis 

needs to be made at the benefits that e-health brings to individuals, and how this 
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information is a complement and a support and never a substitute of the face to face 

relationship with the healthcare professional.  

 The process of showing the system: when testing the evaluation process with non-

users they did not seem to grasp the difference between a personalised system and a 

general one; moreover, it seemed to confuse them further. Therefore, it was decided 

to show then only one system to understand what their thoughts were regarding the 

system designed and whether such a system could improve their perception of e-

health. 

The process followed with Internet users was (Figure 5.30): 
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Figure 5.30. Evaluation of the personalised e-health tool process flow (users). 

This differentiation of processed resulted in a very effective way to conduct the interviews 

and therefore the evaluation. The following paragraphs describe the composition of the 

poll and the results obtained. 

For Internet users the average age of the surveyed individuals was 38.71 years old, 

ranging from individuals who were 17 to an individual who was 89 years old. The 

following graph (Figure 5.31) shows the age distribution of the poll. 
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AGE RANGE DISTRIBUTION

15-19 20-24 25-34 35-44 45-54 55-64 >65  

Figure 5.31. Age distribution of individuals. 

The following graph (Figure 5.32) presents the distribution of the highest study level 

obtained by the surveyed individuals. It is important to notice that the individuals classified 

as Internet users range higher in this field that the users classified as non users. This is a 

result that coincides with figure 2.12 in which it is shown how computer skills are related 

to education. 

STUDY LEVEL DISTRIBUTION

PRIMARY SCHOOL
SECONDARY SCHOOL
PROFESSIONAL DEGREE
UNIVERSITY
POSTGRADUATES  

Figure 5.32. Study-level distribution of individuals. 

A similar way to present the same information, although in a more graphical way is by 

radial graphs. The next figure shows the use of electronic devices and the perception of 

the Internet in general and of e-health in particular. Of those considered Internet users, 

40% declare never have used the Internet for healthcare related purposes, whereas 54% 

have accessed the Internet occasionally to consult about health matters; 5% of them 

declare to use the Internet frequently for these purposes. These data seem to be in-line 

with the average data for EU15 presented in Figure 2.15. 
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Internet users feel at ease with the PC and have an overall predisposition towards the 

Internet of and towards e-health of 5.24, as it can be observed in Figure 5.33, higher than 

the obtained for non-users. 
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Figure 5.33. Use of electronic devices and predisposition to e-health. 

Taking a look at the figure above (Figure 5.33) and decomposing it by age range groups 

we obtain the following graph (Figure 5.34), in which we have a similar distribution for all 

groups although higher rating for younger groups. We also have an atypical behaviour for 

users over 65; this is due to the fact that there was only one individual of this range.  
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PREDISPOSITION ELECTRONIC DEVICES AND E-HEALTH BY AGE GROUP

0

2

4

6

8

10

PC

MOBILE

TV

PDA

AVERAGE INTERNET

AVERAGE e-HEALTH

15-19

20-24

25-34

35-44

45-54

55-64

>65

 

Figure 5.34. Use of electronic devices and predisposition to e-health by age group. 

The following chart (Figure 5.35) presents the results by study level, in which it is possible 

to observe that the group that only obtained primary schooling rate high in mobile and TV 

use, whereas highly educated individuals rate higher in the rest of dimensions. 
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DEVICE USE AND E-HEALTH PREDISPOSITION
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Figure 5.35. Use of electronic devices and predisposition to e-health by study level. 

By gender the results presented next (Figure 5.36) are obtained, in which it can be 

pointed out a slightly higher predisposition by males than by females. 
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Figure 5.36. Use of electronic devices and predisposition to e-health by gender. 
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For Non-Internet users the age range distribution is shown next (Figure 5.37): 

AGE RANGE
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Figure 5.37. Age distribution of non-user individuals. 

It can be highlighted that the poll is somehow older than the users, as the average age of 

the individuals classified as non-users is 49.75 years old. The average level of studies 

obtained (Figure 5.38) in this sample of individuals is also lower than the individuals 

classified as Internet users with only 19% of surveyed individuals with a university degree 

or higher. 
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Figure 5.38. Study level distribution for non-users. 
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About the use of electronic devices and the predisposition towards e-health the rating 

seems to be somehow lower than the ratings given by Internet users, especially in the 

predisposition towards the Internet and in particular of e-health (Figure 5.39). 
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Figure 5.39. Electronic device user and e-health predisposition for non-users. 

The following graphs present the different ratings provided to these dimensions when 

they are analysed by groups. The chart below presents (Figure 5.40) the results obtained 

by group of age. It can be noted that the predisposition towards e-health is higher in the 

younger groups. 
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ELECTRONIC DEVICE USE AND PREDISPOSITION TOWARDS 
E-HEALTH BY AGE GROUP
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Figure 5.40. Electronic device use and predisposition towards e-health by age group. 

Taking into account the study level of individuals, the chart below (Figure 5.41) shows 

again, how people with higher education have a higher predisposition towards the use of 

the Internet and e-health. It also must be pointed out how people with an elementary 

education degree rate high in the use of mobile phone and TV. 
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ELECTRONIC DEVICE USE AND E-HEALTH PREDISPOSITION 
BY LEVEL OF STUDY
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Figure 5.41. Electronic device use and e-health predisposition by level of study for non-
users. 

The predisposition towards new technologies for non Internet users is higher in female 

respondents than in their male counterparts as it can be observed in the following figure 

(Figure 5.42). 
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ELECTRONIC DEVICE USE AND E-HEALTH PREDISPOSITION 
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Figure 5.42. Electronic device user and e-health predisposition by gender for non-users. 

Once the e-healthcare promotion tool was shown to individuals they were asked to fill 

another questionnaire in order to understand whether their predisposition towards an e-

healthcare platform would be improved by the use of personalized and tailored 

information.  

The following graph shows what internet users think about an e-healthcare platform that 

provides personalized information, and whether they believe that tailored information is 

more efficient than non-tailored information. The factor “improved information” puts 

forward the fact that users prefer tailored information application than an application with 

plain general information. Another factor that ranks quite high is the fact that e-healthcare 

promotion can support the healthcare professionals (8,23 over 10). An important factor to 

be considered as well is the fact that respondents feel that a personalized e-health 

promotion application increases their knowledge about the topic, as it provides targeted 

knowledge to the state of the individual. 

They also seem to like the fact that the information can be accessed from home, although 

this aspect seems to be in order to prepare for a visit or to complement the information 

provided by the professional and not to substitute the visit to the doctor (which is the 
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factor that ranks the lowest), which is quite in line with the data observed in Figure 1. This 

is all shown in Figure 5.43. 
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Figure 5.43. Personalised e-health promotion satisfaction for users. 

Regarding the e-health application itself, the following chart displays the satisfaction with 

the tool. The usefulness of the information is rated highly (8,07) whereas individuals seem 

to be less enthusiastic about the use of the assistant, where further work needs to be 

deployed in order to achieve more natural interaction with the system (Figure 5.44). 
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Figure 5.44. Internet users satisfaction with personalized e-health application. 

Non internet users seem to assess the e-healthcare promotion platform quite positively. 

The aspects that are most valued are the improved knowledge (8,44 over 10) and the 

benefits that tailored information bring to them as individuals (8,12 over 10). Again the 

parameter that is ranked the lowest is the possibility of avoiding face-to-face visits to the 

healthcare professional. A deeper analysis of this fact brings forward that individuals with 

higher education are more prone to substitute unnecessary visits to the doctor (8 over 10) 

than individuals with lower education (7.1 over 10). Also, middle aged individuals rank 

lower this factor than the younger or the older groups. 
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SATISFACTION WITH E-HEALTH PROMOTION - NON USERS
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Figure 5.45. Non-users satisfaction with personalized e-health. 

The following chart (Figure 5.46) shows a comparison between users and non users. It is 

shown that users rate slightly higher all the parameters except for the fact that non users 

believe strongly that e-healthcare platforms play an important role in promoting healthy 

habits and that e-healthcare promotion platforms improve their knowledge of the topic 

greatly. 
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Figure 5.46. Comparison of satisfaction with personalized e-health promotion: users vs 
non-users. 
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The overall predisposition towards e-healthcare is increased by showing a tailored e-

health promotion platform. The increase in users is of almost 3 points whereas the 

increase in non-users is of almost 6 points, which shows that personalized e-health is a 

very effective means towards the enhancement of e-health use and the empowerment of 

individuals (see Figure 5.47). 
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Figure 5.47. Increase of satisfaction with e-health users vs. non users. 

Table 5.11. Descriptive basic statistics of poll before personalised e-health is shown.and 

.present the basic statistics of the samples before showing the e-health tool and 

afterwards. In this sense, the information is similar to the one presented along this last 

section although presented in a structured manner. 
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Table 5.11. Descriptive basic statistics of poll before personalised e-health is shown. 

PANEL A:  ALL(n=51) E_HEALTH_PREDISP E_PREDISP PC MOBILE PDA TV AGE GENDER STUDY_LEVEL 

Mean 4,67 6,26 6,18 6,67 2,75 7,14 4,22  0.588235 4,14 

Median 5,00 7,20 7,00 7,00 2,00 7,80 3,80 1.000.000,00 4,00 

Maximum 1,00 1,00 1,00 1,00 9,00 1,00 8,90 1.000.000,00 6,00 

Minimum  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 1.700.000  0.000000 2.000.000 

Std. Dev. 2,54 3,17 3,00 2,44 2,97 2,22 1,71  0.497050 1,25 

Skewness -0.376303 -0.636417 -0.711660 -0.876561  0.839658 -1.173.108  0.721366 -0.358569 -0.323879 

Kurtosis 2,42 2,16 2,37 3,56 2,36 4,56 2,85 1.128.571,00 2,04 

Jarque-Bera 1,92 4,96 5,15 7,20 6,87 1,68 4,47 8.535.128,00 2,86 

Probability  0.382139  0.083924  0.076112  0.027356  0.032183  0.000221  0.106988  0.014016  0.239362 

PANEL B USERS (n=35)          

Mean 5,24 7,71 7,59 7,31 3,18 7,43 3,81  0.628571 4.600.000 

Median 5.300.000 8.000.000 8.000.000 8.000.000 2.000.000 8.000.000 3.300.000 1.000.000 5.000.000 

Maximum 1.000.000 1.000.000 1.000.000 1.000.000 9.000.000 1.000.000 8.900.000 1.000.000 6.000.000 

Minimum  0.000000 1.000.000 1.500.000  0.000000  0.000000 2.000.000 1.700.000  0.000000 2.000.000 

Std. Dev. 2.123.826 2.027.450 1.930.246 2.113.788 2.900.658 1.818.604 1.600.840  0.490241 1.062.738 

Skewness -0.535250 -1.199.368 -1.086.644 -1.552.784  0.630013 -0.807337 1.109.086 -0.532181 -0.638458 

Kurtosis 3.430.564 4.753.565 4.136.366 6.042.840 2.103.443 3.654.980 3.939.600 1.283.217 2.590.820 
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Jarque-Bera 1.941.561 1.287.552 8.771.161 2.756.750 3.487.576 4.427.747 8.462.910 5.950.309 2.621.998 

Probability  0.378787  0.001600  0.012456  0.000001  0.174857  0.109277  0.014531  0.051040  0.269551 

PANEL B NON USER 
(n=16)          

Mean 3.418.750 2.881.250 3.100.000 5.256.250 1.812.500 6.493.750 4.975.000  0.500000 3.125.000 

Median 3.900.000 1.750.000 2.450.000 5.000.000  0.000000 7.150.000 5.000.000  0.500000 3.000.000 

Maximum 8.300.000 7.500.000 8.000.000 1.000.000 9.000.000 1.000.000 8.000.000 1.000.000 5.000.000 

Minimum  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 2.100.000  0.000000 2.000.000 

Std. Dev. 2.981.995 2.519.582 2.603.587 2.577.846 2.986.832 2.882.931 1.735.319  0.516398 1.024.695 

Skewness  0.330691  0.607117  0.337421  0.094620 1.526.873 -0.946750  0.098820  0.000000  0.131988 

Kurtosis 1.872.219 1.999.655 1.793.392 3.181.387 3.881.038 3.183.682 2.324.824 1.000.000 1.643.991 

Jarque-Bera 1.139.544 1.650.036 1.274.210  0.045809 6.734.397 2.412.723  0.329950 2.666.667 1.272.296 

Probability  0.565654  0.438227  0.528821  0.977356  0.034486  0.299284  0.847915  0.263597  0.529328 
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Table 5.12. Descriptive basic statistics of poll after personalised e-health is shown 

PANEL A ALL: (n=51)
E_HEALTH_PR
EDISP_POST 

A_IMPRO
V_INF 

B_PERSONALIZE
D_INF 

C_SUPPOR
T_PROFES
S 

D_HOME
_ACCES
S 

E_SAVE_
VISITS 

F_IMPROV
_HABITS 

G_INFORM_USEFULN
ESS 

H_IMPRO
V_KNOW 

Mean 7.837.255 8.124.510 7.802.941 8.160.784 7.944.118 7.507.843 7.884.314 8.021.569 8.206.000 

 Median 8.000.000 8.200.000 8.000.000 8.000.000 8.200.000 8.000.000 8.000.000 8.000.000 8.500.000 

 Maximum 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 

 Minimum 4.800.000 4.500.000 3.000.000 5.000.000 1.000.000 1.000.000 5.000.000 5.000.000 5.000.000 

 Std. Dev. 1.330.558 1.493.933 1.436.956 1.427.736 1.795.345 2.143.161 1.207.041 1.290.940 1.277.659 

 Skewness -0.406921 -0.655216 -0.918600 -0.557484 -1.299.113 

-

1.152.262 -0.438779 -0.427955 -0.824023 

 Kurtosis 2.489.223 2.633.937 4.006.910 2.508.876 5.622.086 3.700.738 3.293.758 2.728.851 3.010.043 

 Jarque-Bera 1.961.870 3.933.874 9.326.993 3.154.253 2.895.549 1.232.895 1.819.855 1.712.970 5.658.657 

 Probability  0.374960  0.139885  0.009433  0.206568  0.000001  0.002103  0.402553  0.424652  0.059052 

PANEL B USERS 
(n=35)          

 Mean 7.960.000 8.128.571 7.891.429 8.228.571 8.077.143 7.597.143 7.822.857 8.074.286 8.097.059 

 Median 8.000.000 8.200.000 8.000.000 8.000.000 8.200.000 8.000.000 7.800.000 8.000.000 8.400.000 

 Maximum 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 

 Minimum 5.000.000 5.000.000 5.000.000 5.000.000 5.000.000 3.000.000 5.000.000 5.000.000 5.000.000 
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 Std. Dev. 1.223.111 1.418.900 1.342.380 1.385.550 1.536.628 1.984.274 1.181.247 1.232.249 1.379.610 

 Skewness -0.233052 -0.542495 -0.526933 -0.643913 -0.506140 -0.953583 -0.245928 -0.179385 -0.682645 

 Kurtosis 2.540.296 2.624.178 2.439.516 2.824.912 2.274.134 3.149.979 3.472.080 2.783.546 2.726.416 

 Jarque-Bera  0.625014 1.922.735 2.077.796 2.463.347 2.262.737 5.337.178  0.677806  0.256038 2.746.726 

 Probability  0.731611  0.382370  0.353844  0.291804  0.322592  0.069350  0.712552  0.879837  0.253254 

PANEL C NO USER 
(n=16)          

 Mean 7.568.750 8.115.625 7.609.375 8.012.500 7.653.125 7.312.500 8.018.750 7.906.250 8.437.500 

 Median 7.650.000 8.525.000 8.000.000 7.850.000 8.000.000 8.000.000 8.000.000 8.350.000 8.750.000 

 Maximum 9.500.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000 9.500.000 

 Minimum 4.800.000 4.500.000 3.000.000 5.000.000 1.000.000 1.000.000 5.000.000 5.000.000 6.000.000 

 Std. Dev. 1.548.642 1.695.850 1.655.317 1.552.149 2.293.576 2.515.253 1.290.591 1.446.591 1.030.129 

 Skewness -0.420299 -0.789281 -1.283.146 -0.369827 -1.560.712 

-

1.263.642 -0.832091 -0.719187 -0.993396 

 Kurtosis 1.942.091 2.498.971 4.861.971 2.012.212 5.422.482 3.637.055 3.237.140 2.337.693 3.055.832 

 Jarque-Bera 1.217.184 1.828.591 6.701.856 1.015.209 1.040.780 4.528.671 1.883.826 1.671.713 2.633.640 

 Probability  0.544116  0.400799  0.035052  0.601936  0.005495  0.103899  0.389881  0.433503  0.267986 

.
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5.4 STATISTICAL MODELLING OF FRAMEWORK 

The following sections (encompassed in 5.4) are devoted to the statistical modeling of the 

communication framework implemented.  

In the first place a linear modeling of the predisposition towards e-health is presented. 

The models present how the predisposition towards e-health changes after having 

visualized the personalised e-health application. In this sense, the different variables that 

influence the disposition towards e-health prior to the platform are presented and 

compared with the variables that influence the acceptance of e-health after having seen 

the tool. 

In a second stage, it was decided to model, not only the predisposition of individuals 

towards e-health prior and after the personalised e-health tool was presented, but also to 

consider the variables that accounted for the increase in e-health acceptance. 

Afterwards, a non-linear analysis was carried out in order to understand whether there 

was a better fit with non linear models than with the previous ones. As such it was 

discovered that non-linear models did not make up for better explanatory models than 

non linear ones. 

The statistical analysis has been performed with Eviews 4.1. (Eviews, 2005). In the first 

place, in order to better understand the information in the variables, the correlations of the 

different variables are presented in several panels. 

The first group presented in Panel A-D (Table 5.13) shows the variables that influence the 

use of e-health before (pre) the personalized information platform was presented and 

after it had been presented (post), panel D. This is illustrated in the following tables. 

In this sense, it was discovered that the individuals who increase in a greater sense their 

predisposition towards e-health by showing a personalised e-health tool are those that 

depart from a lower level. It must be beared in mind that this is one of the main 

conclusions of this research: personalised e-health systems are highly effective for users 

with a low frequency Internet use.  

Personalised information (both on ICT and on the specific healthcare issue) is therefore 

key to increase individuals’ awareness of promotion healthcare and of public healthcare 

information delivery by means of ICT. 
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In this sense, a specific training on ICT use may smooth the way. Individuals who rank 

low in their predisposition towards e-health, tend to use more “traditional” devices such as 

the TV or the mobile phone. Therefore it must be also considered using these media for 

such users. 

It must be also noted that “early adopters” of technology (again Rogers, 1995), which in 

this study stand out as being that percentage of those individuals using PDA have a 

higher predisposition towards e-heatlh. 
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Table 5.13. Correlations of different variables pre and post visualization of e-health tool. 

PAIR WISE CORRELATIONS BETWEEN VARIABLES CONSIDERED FOR PERSONALISED e-HEALTH STUDY 

PANEL A. ALL PRE AGE CONFORT 

E_HEALTH_

PREDISP E_PREDISP GENDER PC PDA 

STUDY_ 

LEVEL TV MOBILE 

AGE 1 -0.039964 -0.201536 -0.343881 -0.186924 -0.135178 -0.364235 -0.191550 -0.123747 -0.400972 
CONFORT -0.039964 1 -0.200444 -0.368377 -0.152487 -0.429146 -0.056178 -0.377491  0.125033 -0.090728 
E_HEALTH_PREDISP -0.201536 -0.200444 1  0.514408 -0.044324  0.407019  0.384772  0.368646 -0.163233  0.107114 
E_PREDISP -0.343881 -0.368377  0.514408 1  0.209386  0.841629  0.366492  0.708224  0.230367  0.353331 
GENDER -0.186924 -0.152487 -0.044324  0.209386 1  0.165893  0.038117  0.125041  0.283398  0.084061 
PC -0.135178 -0.429146  0.407019  0.841629  0.165893 1  0.293133  0.626961  0.146738  0.342953 
PDA -0.364235 -0.056178  0.384772  0.366492  0.038117  0.293133 1  0.166816  0.137099  0.292881 
STUDY_LEVEL -0.191550 -0.377491  0.368646  0.708224  0.125041  0.626961  0.166816 1 -0.047265  0.289415 
TV -0.123747  0.125033 -0.163233  0.230367  0.283398  0.146738  0.137099 -0.047265 1  0.584235 
MOBILE -0.400972 -0.090728  0.107114  0.353331  0.084061  0.342953  0.292881  0.289415  0.584235 1 

PANEL B. NON USERS PRE 

E_HEALTH_ 

PREDISP E_PREDISP AGE GENDER STUDY_LEVEL PC PDA TV MOBILE  

E_HEALTH_PREDISP 1  0.433321 -0.194181  0.036799  0.125724  0.077109  0.396601 -0.378417 -0.303337  
E_PREDISP  0.433321 1 -0.156555  0.463708  0.721395  0.591976  0.673825  0.199787  0.206791  
AGE -0.194181 -0.156555 1 -0.111593 -0.253069  0.096207 -0.092673  0.442652 -0.138709  
GENDER  0.036799  0.463708 -0.111593 1  0.251976  0.337179  0.012967  0.391830  0.277946  
STUDY_LEVEL  0.125724  0.721395 -0.253069  0.251976 1  0.297364  0.330546  0.097322  0.229351  
PC  0.077109  0.591976  0.096207  0.337179  0.297364 1  0.452390  0.070877  0.045294  
PDA  0.396601  0.673825 -0.092673  0.012967  0.330546  0.452390 1 -0.047682  0.076357  
TV -0.378417  0.199787  0.442652  0.391830  0.097322  0.070877 -0.047682 1  0.544561  
MOBILE -0.303337  0.206791 -0.138709  0.277946  0.229351  0.045294  0.076357  0.544561 1  
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PANEL C. USERS POST PRE 

E_HEALTH_ 

PREDISP E_PREDISP AGE GENDER STUDY_LEVEL PC PDA MOBILE TV  

E_HEALTH_PREDISP 1  0.408754 -0.057206 -0.175624  0.303882  0.405339  0.309383  0.178038 -0.121507  
E_PREDISP  0.408754 1 -0.208283  0.014035  0.441999  0.740436  0.110294  0.036221  0.069249  
AGE -0.057206 -0.208283 1 -0.182566  0.072610  0.126825 -0.433606 -0.428756 -0.458116  
GENDER -0.175624  0.014035 -0.182566 1 -0.011291 -0.024066  0.011937 -0.095122  0.183920  
STUDY_LEVEL  0.303882  0.441999  0.072610 -0.011291 1  0.470566 -0.061445  0.023043 -0.395911  
PC  0.405339  0.740436  0.126825 -0.024066  0.470566 1  0.053248  0.141448 -0.043780  
PDA  0.309383  0.110294 -0.433606  0.011937 -0.061445  0.053248 1  0.318357  0.207885  
MOBILE  0.178038  0.036221 -0.428756 -0.095122  0.023043  0.141448  0.318357 1  0.586074  
TV -0.121507  0.069249 -0.458116  0.183920 -0.395911 -0.043780  0.207885  0.586074 1  

PANEL D. ALL POST 

E_HEALTH_ 

PREDISP_POST

A_IMPROV_

INF 

H_IMPROV_

KNOW 

F_IMPROV_

HABITS 

B_PERSONALI
ZED_ 

INF 

C_SUPPOR
T_ 

PROFESS 

E_SAVE_ 

VISITS 

G_INFOR
M_ 

USEFULN
ESS 

INFORM_ 

ATTRACTIV
E 

INFORM_ 

CLEAR 

E_HEALTH_PREDISP_POST 1.000.000  0.422014  0.465544 -0.046153   0.202654  0.361249  0.319736  0.337718  0.267788 
A_IMPROV_INF  0.422014 1.000.000  0.501874  0.100136  0.348373  0.583190  0.338616  0.483290  0.314459  0.666547 
H_IMPROV_KNOW  0.465544  0.501874 1.000.000  0.108975  0.521295  0.494507  0.375621  0.641560  0.433243  0.763508 
F_IMPROV_HABITS -0.046153  0.100136  0.108975 1.000.000  0.013495  0.207068  0.453505  0.201426 -0.292739  0.280061 
B_PERSONALIZED_INF  0.358604  0.348373  0.521295  0.013495 1.000.000  0.449293  0.118594  0.552074  0.568055  0.390131 
C_SUPPORT_PROFESS  0.202654  0.583190  0.494507  0.207068  0.449293 1.000.000  0.327658  0.538511  0.199330  0.582988 
E_SAVE_VISITS  0.361249  0.338616  0.375621  0.453505  0.118594  0.327658 1.000.000  0.411672 -0.115999  0.385555 
G_INFORM_USEFULNESS  0.319736  0.483290  0.641560  0.201426  0.552074  0.538511  0.411672 1.000.000  0.328582  0.580445 
INFORM_ATTRACTIVE  0.337718  0.314459  0.433243 -0.292739  0.568055  0.199330 -0.115999  0.328582 1.000.000  0.422975 
INFORM_CLEAR  0.267788  0.666547  0.763508  0.280061  0.390131  0.582988  0.385555  0.580445  0.422975 1.000.000 
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The table above (5.13) shows the pair-wise simple correlations between the different 

variables entertained.  

The highest related variable with the e-health predisposition (E_HEALTH_PREDISP) 

before the personalised e-health tool was presented to users is the predisposition 

towards using the Internet (E_PREDISP), which is a positive correlation of 5.1 for all 

individuals (users and non users all together). Other high positively correlated variables 

with the predisposition of users to use the Internet for healthcare purposes are, the use of 

the PC, the PDA and the level of study accomplished by the individual. 

When splitting the information for users and non –users, the same variables seem to be 

positively correlated.  

Once individuals have been shown the personalised e-healthcare tool the variables that 

seem to have a higher correlation with the predisposition towards the use of e-healthcare 

are the sense of improved knowledge and the feeling that personalised e-health provides 

improved information with respect to other e-health tools. Other factors such as the fact 

that the information is adapted to the users needs as well as the possibility of saving 

unnecessary visits to the doctor. The following graphs show the scattered plot and the 

regression line of variables two by two in a scattered plot. The graphs also show the 

regression line. 

 

Figure 5.48. Scattered plot and regression line of correlation between e-health 
predisposition after visualizing the tool and before. 
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Figure 5.49. Scattered plot and regression line of correlation between e-health 
predisposition and the provision of personalized information. 

 

Figure 5.50. Scattered plot and regression line of correlation between e-health 
predisposition and the possibility of e-health as a support of professionals. 
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Figure 5.51. Scattered plot and regression line of correlation between e-health 
predisposition and the possibility of accessing such tools from home. 

 

Figure 5.52. Scattered plot and regression line of correlation between e-health 
predisposition and the possibility of e-health to save unnecessary visits to healthcare 

premises.  
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Figure 5.53. Scattered plot and regression line of correlation between e-health 
predisposition and the usefulness of the information presented. 
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Figure 5.54. Scattered plot and regression line of correlation between e-health 
predisposition and the improvement of knowledge. 
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5.4.1 LINEAR MODELING OF THE FRAMEWORK 

After the correlations among the different variables have been calculated, the following 

tables present the statistical linear modeling of the framework.  

A) ALL INDIVIDUALS PREVIOUS PREDISPOSITION TO E-HEALTH 

The following table (Table 5.14) presents the results obtained for the dependent variable 

E_HEALTH_PREDISP, that is, the predisposition towards e-health previous to the 

presentation of the personalised e-healthcare tool. 

Table 5.14. Linear modeling for e-health predisposition pre e-health. All users. 

Dependent Variable: E_HEALTH_PREDISP 
Method: Least Squares 
Sample: 1 51 
Included observations: 51 
Variable Coefficient Std. t-Statistic Prob.   
C 1.964324 0.67764 2.898740 0.0056 
E_PREDISP 0.346267 0.10351 3.345031 0.0016 
PDA 0.194134 0.11042 1.758062 0.0851 
R-squared 0.309104 Mean dependent var 4.666667 
Adjusted R-squared 0.280316 S.D. dependent var 2.541863 
S.E. of regression 2.156368 Akaike info criterion 4.431750 
Sum squared resid 223.1964 Schwarz criterion 4.545387 
Log likelihood -110.0096 F-statistic 10.73748 
Durbin-Watson stat 1.498821 Prob(F-statistic) 0.000140 

 

It can be observed that the global significance of regression (R2) is 0.309, which shows 

that most individuals are unwilling to use e-health due to diverse factors. The factor that 

most influences the use of e-health is the predisposition towards using the Internet 

(E_PREDISP) and the use of PDA. This last factor is related to the fact that users of PDA 

classify as “early adopters” in the model or ICT adoption (Rogers, 1985); e-health users, 

currently may also be classified in this group of adopters of technology. The F-statistic is 

very low, which shows that these variables are highly probable to influence the dependent 

variable. 
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B) NON-USERS PREVIOUS PREDISPOSITION TO E-HEALTH 

Table 5.15 shows the same dependent variable, predisposition towards e-health. It 

should be noted that within this group there are no PDA users, so, consequently that 

variable does not play a role within the predisposition towards e-health. 

Table 5.15. Linear model for e-health predisposition pre e-health tool. Non users. 

Dependent Variable: E_HEALTH_PREDISP 
Method: Least Squares 
Sample: 36 51 
Included observations: 16 
Variable Coefficient Std. Error t-Statistic Prob.   
C 1.941107 1.076241 1.803598 0.0929 
E_PREDISP 0.512848 0.285072 1.799012 0.0936 
R-squared 0.187767 Mean dependent var 3.418750 
Adjusted R-squared 0.129751 S.D. dependent var 2.981995 
S.E. of regression 2.781818 Akaike info criterion 5.000555 
Sum squared resid 108.3391 Schwarz criterion 5.097128 
Log likelihood -38.00444 F-statistic 3.236444 
Durbin-Watson stat 1.766411 Prob(F-statistic) 0.093603 

 

It confirms that the model for non users is worst than for the whole sample; users and non 

users all together, in particular, the R2 decreases significantly and the statistical 

significance of the explanatory variable e_predisp (preliminary predisposition towards e-

health) is also lower than for the previous model. 

C) USERS PREVIOUS PREDISPOSITION TO E-HEALTH 

The following table (Table 5.16) shows the predisposition of individuals who are users of 

the Internet towards e-health previous to the visualization of the personalized e-

healthcare tool. 
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Table 5.16. Linear modeling for e-health predisposition previous to the visualization of the 
personalized e-health tool; users of internet. 

Dependent Variable: E_HEALTH_PREDISP 
Method: Least Squares 
Sample: 1 35 
Included observations: 35 
Variable Coefficient Std. Error t-Statistic Prob.   
C 0.406817 1.647761 0.246891 0.8066 
STUDY_LEVEL 0.385128 0.345177 1.115742 0.2731 
E_PREDISP 0.305560 0.181700 1.681677 0.1027 
PDA 0.211640 0.114138 1.854255 0.0732 
R-squared 0.267221 Mean dependent var 5.237143 
Adjusted R-squared 0.196307 S.D. dependent var 2.123826 
S.E. of regression 1.903988 Akaike info criterion 4.232989 
Sum squared resid 112.3803 Schwarz criterion 4.410743 
Log likelihood -70.07730 F-statistic 3.768234 
Durbin-Watson stat 1.264245 Prob(F-statistic) 0.020460 

 

It can be observed that for the Internet user group there is a set of variables which help to 

explain the e-health predisposition. While the R2 continues being slightly low, it increases 

significantly from the previous models. While the study level coefficient has t =1.11, which 

is less than 2 it is kept because numerically it is quite large and has the correct sign.  

Further analysis was carried out with the all the samples previous to the showing of the e-

health application, by taking away two atypical responses (number 26 and 40) and the R2 

improved significantly. 

D) ALL INDIVIDUALS POST PREDISPOSITION TO PERSONALIZED E-
HEALTH 

This modellisation (Table 5.17) shows the e-health predisposition of all individuals once 

the personalised e-health tool for healthcare promotion was shown to them. 
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Table 5.17. Linear model for post e-health predisposition. All users. 

Dependent Variable: E_HEALTH_PREDISP_POST 
Method: Least Squares 
Sample: 1 51 
Included observations: 50 
Excluded observations: 1 
Variable Coefficient Std. Error t-Statistic Prob.   
C 1.417475 1.079846 1.312664 0.1960 
E_HEALTH_PREDISP 0.264928 0.055647 4.760848 0.0000 
A_IMPROV_INF 0.214105 0.112487 1.903379 0.0634 
H_IMPROV_KNOW 0.283341 0.125877 2.250940 0.0293 
B_PERSONALIZED_INF 0.144923 0.117932 1.228867 0.2255 
R-squared 0.509120 Mean dependent var 7.848000 
Adjusted R-squared 0.465486 S.D. dependent var 1.341829 
S.E. of regression 0.981017 Akaike info criterion 2.894186 
Sum squared resid 43.30778 Schwarz criterion 3.085389 
Log likelihood -67.35466 F-statistic 11.66803 
Durbin-Watson stat 1.590227 Prob(F-statistic) 0.000001 

 

This table (Table 5.17) shows, for the whole group, how the predisposition towards e-

health increases significantly after having showed a personalised e-health platform. In 

particular it can be seen how a large set of explanatory variables enters significantly into 

the model. It is remarkable the combined effect of the three first explanatory variables: 

E_HEALTH_PREDISP, A_IMPROV_INF,H_IMPROV_KNOW. It can be noted how 

significantly R2 has increased from a mere 30% up to a 50%. Moreover, the F-statistic 

shows how strong is the rejection of the null hypothesis that non of the explanatory 

variables is significant. This can be further illustrated by analysing this model is presented 

for both groups of users and non users of the Internet after having showed to both groups 

the personalised e-health application. 

E) NON-USERS POST PREDISPOSITION TO PERSONALIZED E-HEALTH 

The following table (Table 5.18) presents the predisposition towards e-health once the 

non users of the Internet have seen the personalized e-health promotion tool. As it was 

shown in Figure 5.47 non-users, after having visualized the e-health application increase 

their predisposition by almost 6 points. 
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Table 5.18. Linear modeling for post e-health predisposition. Non-users. 

Dependent Variable: E_HEALTH_PREDISP_POST 
Method: Least Squares 
Sample: 35 51 
Included observations: 17 
Excluded observations: 1 
Variable Coefficient Std. Error t-Statistic Prob.   
C -4.207197 1.967170 -2.138705 0.0557 
E_HEALTH_PREDISP 0.133564 0.072650 1.838458 0.0931 
A_IMPROV_INF 0.348939 0.133184 2.619975 0.0238 
F_IMPROV_HABITS 0.677705 0.164399 4.122330 0.0017 
H_IMPROV_KNOW 0.527807 0.227480 2.320232 0.0406 
E_SAVE_VISITS -0.186653 0.082014 -2.275851 0.0439 
R-squared 0.822304 Mean dependent var 7.594118 
Adjusted R-squared 0.741533 S.D. dependent var 1.503110 
S.E. of regression 0.764176 Akaike info criterion 2.570527 
Sum squared resid 6.423616 Schwarz criterion 2.864603 
Log likelihood -15.84948 F-statistic 10.18068 
Durbin-Watson stat 1.498246 Prob(F-statistic) 0.000771 

 

This model shows a highly significant R2 that has increased for non-users from a mere 

0.187 up to 0.822. This means that in this model the explanatory variables which are 

mainly associated with the framework proposed in this research helps to explain the 

82.2% of the total variation of the target variable e-health predisposition. 

The parameters that make the e-health predisposition increase in a great amount are, for 

non users, the following: 

A_IMPROV_INF, F_IMPROV_HABITS, H_IMPROV_KNOW, E_SAVE_VISITS which are 

related to the benefits of a personalised e-health promotion platform as the one presented 

to them.  

It must be remarked that non-Internet users show some reluctance towards substituting 

face-to-face visits to the healthcare centre with this kind of tools. Comments were made 

in this direction emphasising the fact that they would use such kind of tools not as a 

replacement of these visits but as a support or a complement of the direct healthcare 

professional advice. 
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Another factor important factor (Coefficient=0.68) that affects a great deal the 

predisposition of non users towards the use of e-health platforms is the believe that when 

using such tools individuals it will be easier to acquire and maintain healthy habits. 

F) USERS POST PREDISPOSITION TO PERSONALIZED E-HEALTH 

Table 5.19. Linear modeling of post e-health predisposition. Internet users. 

Dependent Variable: E_HEALTH_PREDISP_POST 
Method: Least Squares 
Sample: 1 35 
Included observations: 34 
Excluded observations: 1 
Variable Coefficient Std. Error t-Statistic Prob.   
C 3.595033 1.231967 2.918126 0.0069 
E_HEALTH_PREDISP 0.369166 0.064560 5.718151 0.0000 
A_IMPROV_INF 0.289637 0.108221 2.676349 0.0123 
F_IMPROV_HABITS -0.362619 0.126246 -2.872326 0.0077 
E_SAVE_VISITS 0.143812 0.081072 1.773881 0.0870 
H_IMPROV_KNOW 0.226503 0.113781 1.990697 0.0564 
R-squared 0.678131 Mean dependent var 7.979412 
Adjusted R-squared 0.620655 S.D. dependent var 1.236020 
S.E. of regression 0.761277 Akaike info criterion 2.451146 
Sum squared resid 16.22720 Schwarz criterion 2.720504 
Log likelihood -35.66949 F-statistic 11.79840 
Durbin-Watson stat 1.538097 Prob(F-statistic) 0.000003 

 

Users also show a high correlation with the new information conveyed by the 

personalised e-healthcare promotion platform. In effect, the R2 increases also a large 

amount from 0.267 to 0.678. The variables that influence this change of predisposition 

towards e-health promotion are, however, slightly different to the ones that move non-

users to increase their perception of this service, these being: A_IMPROV_INF, 

F_IMPROV_HABITS, E_SAVE_VISITS, H_IMPROV_KNOW.  

Notice that as a difference with the previous model, for the case of users, the possibility of 

saving unnecessary visits to the sanitary premises if favourable considered, increasing 

the predisposition towards e-health. This reinforces the hypothesis put forward at the 

beginning of this research in the sense that that the ICT acceptance dimension is an 

essential factor for the acceptance and user of e-health. Hence, it is crucial when 
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motivating individuals to use e-health platforms to devote special attention to increasing 

the skills and degree of self-confidence of individuals regarding the use of e-tools. 

It should also be pointed out the discrepancy of users and non users when analysing how 

e-health tools can support them in enhancing healthy habits. Whereas non-users are 

prone to believe that personalised e-health supports them in adopting healthier attitudes, 

users seem not to be fully convinced of this fact. This may be due to the fact that Internet 

users are already familiar with the real possibilities of the Internet and do not expect an e-

health tool to increase significantly their willingness to acquire healthier habits. Therefore, 

in order to finally convince individuals of the true benefits of personalised information a 

more extended coverage in time and in-depth should be carried out.  

In this sense, users seem to have increased their predisposition towards the use of e-

health platforms convinced by the evidence that personalised e-health platforms convey 

an improved and tailored information and that they may increase their knowledge on the 

issue. This reinforces the hypothesis of this research in the sense that tailored e-health 

platforms empower individuals to deal actively with their healthcare. 

5.4.2 INCREASE IN PREDISPOSITION TOWARDS E-HEALTH 

In these last linear models, the dependent variable has been defined as the difference 

between the predisposition towards e-health after the personalised e-health platform has 

been shown and the predisposition towards e-health prior to the visualisation of the 

platform. In other words, this is the increase, in the predisposition to the use of e-health 

information services. 

A) INCREASED PREDISPOSITION TO E-HEALTH: ALL USERS 

The first equation refers to all the interviewed individuals: both users and non-users of the 

Internet. In Table 5.20 it may be observed that the variables that influence the increase in 

the predisposition towards e-health are:  

 The improved information, with a positive coefficient (t-Statistic 2.85)  

 The predisposition towards the Internet with a negative coefficient (t-Statistic -

4.67) and  

 The use of TV 
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In this sense it must be noted that the improved information offered by the personalised 

e-health platform impacts positively in the acceptance of e-health, meaning that the better 

the information presented is perceived by the user, the higher likelihood for it to be used. 

The negative coefficient of the predisposition towards the Internet means that the 

incresase of predisposition towards e-health is lower when departing from higher 

acceptance of new ICT (i.e. the Internet). This is in accordance with the hypothesis that 

advanced that personalised information in terms of both ICT and healthcare incresases 

the likelihood to use e-health. 

Finally the positive coefficient related to the TV shows, again, that the increase towards e-

health is larger in users whose prefered electronic device is the TV. This means that is it 

easier to impact with personalised information on those users with a lower use of new ICT 

and more attached to traditional media. This seems to be in accordance with the previous 

paragraph.  

Table 5.20. Increase in predisposition towards personalised e-health. All users. 

Dependent Variable: INCREASE_E_HEALTH_PRED 
Method: Least Squares 
Sample: 1 51 
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.010528 1.568620 -0.00671 0.9947 
A_IMPROV_INF 0.480999 0.168965 2.846746 0.0065 
E_PREDISP -0.379217 0.081200 -4.6701 0.0000 
TV 0.230878 0.116702 1.978362 0.0538 
R-squared 0.417252 Mean dependent var 3.170588 
Adjusted R- 0.380055 S.D. dependent var 2.241544 
S.E. of 1.764915 Akaike info criterion 4.049267 
Sum squared 146.4014 Schwarz criterion 4.200782 
Log likelihood -99.25630 F-statistic 11.21744 
Durbin-Watson 2.030036 Prob(F-statistic) 0.000011 

 

B) INCREASED PREDISPOSITION TO PEROSNALISED E-HEALTH: USERS 

Table 5.21 shows the increase of e-health predisposition for users of new ICT. It can be 

observed that the variables that have a high impact on the increase of e-health 

acceptance are: 

 The quality of the information presented 
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 The prior predisposition towards new ICT (negatively) 

 The fact that users consider that personalised e-health platforms increase users 

knowledge. 

Similar comments as in the preceeding case (Table 5.20) can be argued for the two first 

variables. 

The fact that users consider to be empowered by personalised e-health platforms 

underline one of the hypothesis put forward in the first Chapter of this dissertation, that is; 

personalised e-health is an effective means to empower individuals and therefore 

enhance the process by which individuals take an active control of their healthcare. 

Table 5.21. Increase in predisposition towards personalised e-health. Internet users. 

Dependent Variable: INCREASE_E_HEALTH_PRED 
Method: Least Squares 
Sample: 1 35 
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.065803 1.960989 -0.33556 0.9735 
A_IMPROV_INF 0.348707 0.201194 1.733191 0.0933 
E_PREDISP -0.400318 0.123389 -2.44365 0.0029 
H_IMPROV_KNOW 0.381635 0.210003 1.817286 0.0792 
R-squared 0.432407 Mean dependent var 2.735294 
Adjusted R-squared 0.375648 S.D. dependent var 1.838953 
S.E. of regression 1.453066 Akaike info criterion 3.695359 
Sum squared resid 63.34200 Schwarz criterion 3.874931 
Log likelihood -58.82111 F-statistic 7.618270 
Durbin-Watson stat 1.941892 Prob(F-statistic) 0.000626 

 

C) INCREASED PREDISPOSITION TO PEROSNALISED E-HEALTH: NON USERS 

For non users (see Table 5.22) there is a wider set of explanatory variables. As such, the 

previous considered variables also apply for this model. The variables that influence e-

health use are: 

 The use of TV 

 The prior predisposition towards new ICT (negatively) 

 The fact that personalised platforms provide truly personalised information  
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 The fact that users consider that personalised e-health platforms increase users 

healthcare habits. 

 The fact that e-health can rationalise visits to healthcare premises (negatively) 

Table 5.22. Increase in predisposition towards personalised e-health. Non-Internet users. 

Dependent Variable: INCREASE_E_HEALTH_PRED 
Method: Least Squares 
Sample: 36 51 
Variable Coefficient Std. Error t-Statistic Prob.   
C -1.938119 4.880688 -0.39710 0.6996 
TV 0.500726 0.223025 2.245153 0.0486 
E_PREDISP -0.513559 0.220535 -2.32869 0.0421 
B_PERSONALIZED_INF 0.484517 0.374760 1.292874 0.2251 
D_HOME_ACCESS -0.384680 0.237966 -1.61653 0.1371 
F_IMPROV_HABITS 0.445625 0.437372 1.018870 0.3323 
R-squared 0.636629 Mean dependent var 4.150000 
Adjusted R-squared 0.454943 S.D. dependent var 2.793803 
S.E. of regression 2.062608 Akaike info criterion 4.565816 
Sum squared resid 42.54350 Schwarz criterion 4.855536 
Log likelihood -30.52652 F-statistic 3.504013 
Durbin-Watson stat 1.989696 Prob(F-statistic) 0.043347 

 

The first two have been already detailed in the previous sections (Tables 5.21 and 5.22). 

Among the new variables present in the estimated model, the possibility to reduce visits 

to the healthcare premises is considered negatively, meaning that individuals are not 

ready to substitute their face-to-face visits with electronic consultations. In this sense, 

further work needs to be carried out to convince users of the convenience and the 

benefits of remote consultation. 

The fact that e-health provides truly personalised information is regarded as a very 

positive fact by individuals with a low predisposition towards new ICT. This reinforces the 

hypothesis that it is important to personalise in different dimensions (i.e. ICT and 

healthcare) in order to boost e-health acceptance. 

Improving healthcare habits seems to be an opportunity that personalised e-health may 

bring to these users. The fact that information is provided to educate on the exact stage 
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of both healthcare and ICT means that users can feel in greater control of their healthcare 

habits. 

Finally, note that the 3 last variables have t-Statistics which are smaller than 2. It has 

been decided to include them as the coefficients are large and also due to the fact that 

there is an increase of the adjusted R-squared. In a further study with a larger sample of 

individuals, it could be decided with more accuracy whether to include them or not.  

5.4.3 NON-LINEAR MODELING OF THE FRAMEWORK 

Finally, two types of non-linear models were estimated to verify whether significative non-

linearities were left out in the models. First, a logistic model was estimated and tested and 

second a probabilistic type model (logit) was also considered, in order to see whether the 

estimates of the linear model could be improved. 

It was found that linear models adjusted better than non-linear ones. As an example, the 

following table (Table 5.23) shows the coefficients obtained for the logistic type model. 

Table 5.23. Non-linear modelling of pre e-health predisposition. All users. 

Dependent Variable: E_HEALTH_PREDISP_POST 
Method: Least Squares 
Sample: 1 51 
Convergence achieved after 7 iterations 
E_HEALTH_PREDISP_POST=C(1)/(1+EXP(-

(C(2)+C(3)*E_HEALTH_PREDISP+C(4)*A_IMPROV_INF+C(5) 

*H_IMPROV_KNOW))) 
 Coefficient Std. Error t-Statistic Prob.   
C(1) 11.32975 2.994295 3.783778 0.0005 
C(2) -1.759239 0.668910 -2.630006 0.0116 
C(3) 0.115306 0.072256 1.595796 0.1175 
C(4) 0.112701 0.069698 1.616982 0.1129 
C(5) 0.139746 0.094823 1.473759 0.1475 
R-squared 0.498014 Mean dependent var 7.848000 
Adjusted R-squared 0.453393 S.D. dependent var 1.341829 
S.E. of regression 0.992053 Akaike info criterion 2.916560 
Sum squared resid 44.28764 Schwarz criterion 3.107762 
Log likelihood -67.91399 Durbin-Watson stat 1.573961 
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The estimation results for this model show that there is not much improvement compared 

to the the linear one, perhaps as a consequence of most of the data of the dependent 

variable being in a range that resembles also linearity. 

The logit model is a binary dependent variable model in which this variable is interpreted 

as a probability. For our data, the dependent variable e_health_predisp_post, which 

measures the predisposition towards e-health after the personalised e-healthcare tool 

had been presented to individuals, may be regarded as the intention or likelihood of using 

e-health given that the information is tailored to the individual. Therefore, in order two 

convert the dependent variable in a probability, it was decided, as it is usually done in this 

sort of studies, to assign probability equal one whenever the dependent variable was in 

the semi-closed interval (5,10], and zero when in the closed interval [0,5]. 

As an example, the results obtained for three logit models are presented in the tables 

below. In all of them the results show how the main explanatory variables are statistically 

significant, although the overall results do not improve the results obtained with the linear 

models. The following table presents (Table 5.24) shows the coefficients obtained for the 

e-health predisposition for all individuals in a logistic type model. 
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Table 5.24. Logit model coefficients for post e-health predisposition. All individuals. 

Dependent Variable: E_HEALTH_PREDISP_POST 
Method: ML - Binary Logit (Quadratic hill climbing) 
Sample: 1 51 
Included observations: 51 
Convergence achieved after 4 iterations 
Covariance matrix computed using second derivatives 
E_HEALTH_PREDISP_POST=C(1)/(1+EXP(-

(C(2)+C(3)*E_HEALTH_PREDISP+C(4)*A_IMPROV_INF+C(5) 

*H_IMPROV_KNOW))) 
Variable Coefficient Std. Error t-Statistic Prob.   
C -2.393228 0.981435 -2.438499 0.0147 
E_PREDISP 0.233550 0.128711 1.814528 0.0696 
PDA 0.375553 0.136510 2.751101 0.0059 
GENDER -0.765034 0.725151 -1.054999 0.2914 
Mean dependent 0.431373 S.D. dependent var 0.500196 
S.E. of regression 0.419405 Akaike info criterion 1.149811 
Sum squared resid 8.267345 Schwarz criterion 1.301327 
Log likelihood -25.32019 Hannan-Quinn criter. 1.207710 
Restr. log likelihood -34.86859 Avg. log likelihood -0.496474 
LR statistic (3 df) 19.09681 McFadden R-squared 0.273840 
Probability(LR stat) 0.000261   
Obs with Dep=0 29 Total obs 51 
Obs with Dep=1 22   

 

Table 5.25 presents the coefficients obtained for the e-health predisposition for 

individuals with a low Internet use frequency in a logistic type model. 
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Table 5.25. Logit model coefficients for post e-health predisposition. Non-Internet users. 

Dependent Variable: E_HEALTH_PREDISP_POST 
Method: ML - Binary Logit (Quadratic hill climbing) 
Sample: 36 51 
Included observations: 16 
Convergence achieved after 10 iterations 
Covariance matrix computed using second derivatives 
E_HEALTH_PREDISP_POST=C(1)/(1+EXP(-

(C(2)+C(3)*E_HEALTH_PREDISP+C(4)*A_IMPROV_INF+C(5) 

*H_IMPROV_KNOW))) 
Variable Coefficient Std. Error t-Statistic Prob.   
C -2.393228 0.981435 -2.438499 0.0147 
E_PREDISP 0.233550 0.128711 1.814528 0.0696 
STUDY_LEVEL -26.26144 21.92578 -1.197742 0.2310 
PDA 0.378079 0.412600 0.916332 0.3595 
Mean dependent 0.187500 S.D. dependent var 0.403113 
S.E. of regression 0.311428 Akaike info criterion 0.943531 
Sum squared resid 1.163847 Schwarz criterion 1.136678 
Log likelihood -3.548248 Hannan-Quinn criter. 0.953422 
Restr. log likelihood -7.721241 Avg. log likelihood -0.221765 
LR statistic (3 df) 8.345986 McFadden R-squared 0.540456 
Probability(LR stat) 0.039377   
Obs with Dep=0 13 Total obs 16 
Obs with Dep=1 3   

 

Table 5.26 shows the coefficients obtained for the e-health predisposition for individuals 

who are Internet users obtained in a logistic type model. 
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Table 5.26. Logit model coefficients for post e-health predisposition. Internet users. 

Dependent Variable: E_HEALTH_PREDISP_POST 
Method: ML - Binary Logit (Quadratic hill climbing) 
Sample: 1:35 
Included observations: 35 
Convergence achieved after 5 iterations 
Covariance matrix computed using second derivatives 
E_HEALTH_PREDISP_POST=C(1)/(1+EXP(-

(C(2)+C(3)*E_HEALTH_PREDISP+C(4)*A_IMPROV_INF+C(5) 

*H_IMPROV_KNOW))) 
Variable Coefficient Std. Error t-Statistic Prob.   
C -2.464496 1.271004 -1.939015 0.0525 
E_PREDISP 0.226182 0.152611 1.482084 0.1383 
PDA 0.497922 0.177300 2.808357 0.0050 
Mean dependent 0.542857 S.D. dependent var 0.505433 
S.E. of regression 0.402175 Akaike info criterion 1.072880 
Sum squared resid 5.175832 Schwarz criterion 1.206195 
Log likelihood -15.77540 Hannan-Quinn criter. 1.118900 
Restr. log likelihood -24.13142 Avg. log likelihood -0.450726 
LR statistic (3 df) 16.71205 McFadden R-squared 0.346272 
Probability(LR stat) 0.000235   
Obs with Dep=0 16 Total obs 35 
Obs with Dep=1 19   

5.5 CONCLUSIONS 

Chapter 5 has put forward the evaluation of the personalised e-health communication 

framework conceived, designed and implemented. In this sense, the different phases of 

the evaluation have been put forward as well as the role played by the different 

stakeholders involved in the evaluation. Furthermore, a statistical modeling of the 

framework has put forward the mathematical relations between the descriptive variable 

and the rest of factors that predict the use of personalised e-healthcare applications. 

Chapter 6 will detail the conclusions of this research as well as the future directions that 

should be tackled after the presentation of this work. 
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6.1 CONCLUSIONS 

Public Health Informatics offers great potential to the practice of Public Health and the 

current challenges faced by the practitioners of this field. Among the different areas 

addressed by Public Health Informatics, delivering personalised healthcare information in 

a seamless way, in order to promote positive healthcare behaviours remains a priority. As 

such, the use of new ICT provides an optimal framework to provide personalised 

information so as to empower individuals to take sound decisions regarding their 

lifestyles. 

This research aims at proving whether personalised information is more effective in 

enhancing the acceptance of e-health than non-tailored information. Furthermore, the 

author also aimed at proving that e-health tailored information is valuable in terms of 

empowering and increasing the skills of individuals in managing their healthcare, and 

supporting them in adopting a healthier lifestyle.  

To achieve this, a whole new personalised information framework to deliver tailored 

communication by means of e-health was conceived, designed, implemented and finally 

evaluated. 

In this sense, one of the main achievements of this research has been the creation of an 

extensive healthcare communication framework to deliver personalised information by 

means of new ICT. 

The process followed for the creation of this original framework has entailed a thorough 

modification of a previous existing healthcare communication framework that focused on 

the delivery of information by traditional means (traditional mass media, posters, 

brochures, etc) in order to adapt its applicability to the new possibilities offered by new 

ICT in the remit of the healthcare communication.  

The following paragraphs detail the main conclusions obtained from this work. These 

range from those that verify the departing hypotheses, to other kind of contributions, 

which are necessary to prove the hypotheses. These contemplate the development of 

different analysis, models, and tools that have been absolutely necessary for proving the 

main hypothesis. 
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6.1.1 STEP 1: THE PROBLEM TO BE ADDRESSED AND UNDERSTANDING 
THE DETERMINANTS OF THE ISSUE 

The current practice of Public Health communication is linked to the provision of tailored 

information according to a set of parameters defined by healthcare communication 

theories. In order to propose a new framework, a whole revision of the existing 

communication methodologies has been carried out. 

 

Figure 6.1. First hypothesis of this research. 

This has been acknowledged by professionals in healthcare communication as well as in 

public health. They have highlighted the importance and the adequacy of such framework 

to be focused on the delivery of information by means of e-health and not solely on the 

attitude towards their healthcare issue. This has been validated by all the professionals 

consulted, who have assessed the model proposed by stating that the stages proposed 

are the correct and necessary, which was discussed along Chapter 4.  

The modifications applied to the existing communication framework departed from this 

first step (denominated analysing the understanding the determinants of the issue), in 

which the environment and the factors affecting the issue needed to be grasped and 

analysed. After this analysis a new set of parameters was to be added to the previous 

framework. These set of parameters account for the delivery of information via new ICT 

devices, instead of the traditional public healthcare communication media: TV, radio, 

posters brochures and face-to-face visits to the healthcare premises. 

 

Figure 6.2. First contribution of this research. 
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This contribution coincides with Objective 1 put forward in Chapter 1 (Section 1.3). In 

order for the e-healthcare communication to be highly effective, specific information 

adapted to the characteristics of individuals needs to be provided; this has been 

developed in Step 3 of the e-health communication framework as further explained in 

Section 4.2.3 and implemented as detailed in Section 4.2.4.  

As it has been demonstrated in the evaluation of the e-healthcare application (Chapter 5, 

Sections 5.5 and 5.6) special emphasis should be provided to the individuals that lack 

Internet skills on the ICT dimension. Moreover, the fact that personalization of information 

has proved to be a key element to boost e-health use.  

Furthermore, the stage of healthcare attitude towards a specific issue on the health 

dimension should also be considered. Consequently, the following hypothesis was also 

introduced and tested along the development of this research: 

 

Figure 6.3. Second hypothesis of this research. 

The fact that previous models only contemplated the attitude of individuals towards 

healthcare represented a barrier for users with a low level of understanding of the 

benefits that a proper use of ICT may bring to their lives. In order for these individuals to 

overcome this lack of skills and understanding, tailoring the information content to 

account for this deficit of knowledge seems to be essential. Therefore, the following 

hypothesis, presented in the first chapter of this thesis, was proved: 

 

Figure 6.4. Third hypothesis of this research. 

Results presented in the evaluation phase have shown the correctness and importance of 

this previous hypothesis: a specific training on ICT for non-Internet users proves to be 

essential so that the true benefits of e-Health are correctly understood. 
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In order to test the relevance and validity of the previous proposed hypothesis it was 

necessary develop a personalized e-healthcare application. The next process was made 

operational, in order to comply with the healthcare communication methodology. 

6.1.2 STEP 2: MEASURING INDIVIDUALS READINESS 

 

Figure 6.5. Second contribution of this research. 

The questionnaires (they are presented in Figures 4.11 and 4.12 in Chapter 4) dealing 

with the healthcare behaviour are based on existing questionnaires although modified 

and changed in order to account for the specificity of the issue (entitled “healthy eating” 

and “strolling and motivation”) and more importantly to make them user-friendly in terms 

of Human Computer Interaction: they need to be short but precise, easy to be filled in and 

understandable. This contribution is related to Objective 2 presented in Section 1.3 of this 

document. 

6.1.3 STEP 3: CREATION OF THE PERSONALISED INFORMATION 

A new tailored communication strategy has been developed with the help of healthcare 

professionals. This has involved intensive work with these professionals in order to match 

a face-to-face healthcare process (i.e. focusing on Public Health prevention and 

promotion policies). 

Working with the sanitary professionals involved proved to be a challenge, as structuring 

a whole healthcare intervention was a task they are not used to. The attempt of arranging 

a whole process extended in time (up to 1 year until an individual is brought to 

maintenance) seemed to entail a difficulty that previously hadn’t been faced.  

Figure 6.6 describes the 3rd contribution of this research linked to the objective 3 detailed 

in Chapter 1. 
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Figure 6.6. Third contribution of this research. 

This is possible by selecting the information with a set of algorithms that selects the 

appropriate information in the accurate mode (format, tone, content, etc) at the time that 

is needed. The following figure describes the 4th contribution also related to objective 3 in 

Chapter 1. 

 

Figure 6.7. Fourth contribution of this research. 

6.1.4 STEP 4: IMPLEMENTING THE ALGOPRITHMS AND THE E-HEALTH 
TOOL 

 

Figure 6.8. Fifth contribution of this research. 

This is directly related with the Objective 4 put forward in Chapter 1 of this document.  

Personalised information of very diverse sources is provided by the platform. In order to 

personalise this information, users are enquired about the information content and layout 

preferences. The application selects, according to a set of algorithms, the specific 

information to be presented to each user. 

The Web platform described has been implemented with the following features:  

 To offer personalised information in form, tone and content. 

 To be visual, dynamic and interactive.  

 To be able to be integrated in an e-learning system 

Personalisation and usability are the main characteristics that allow this tool to create an 

e-healthcare user-centred model focusing on the field of healthcare promotion and 

prevention. Their needs and preferences are considered to allocate healthy habits 



CONCLUSIONS AND FUTURE WORK 

 

 

316 

promotion as a key issue for the user to feel empowered and to start leading a more 

independent life. These features are improved by making an intelligent use of the specific 

functionalities that the new implementation technologies. Moreover, users are 

encouraged to be more proactive in the control of their own healthcare and thus, the risks 

of chronic diseases are reduced. 

6.1.5 STEP 5: EVALUATION OF THE FRAMEWORK 

Previous to the evaluation of the implemented personalised e-health tool, the conceived 

communication model created was tested and evaluated in different phases with different 

stakeholders, mainly healthcare professionals, experts and final users (surveys presented 

in Annex I). Contributions 6th and 7th are clearly related with the 5th objective to be 

accomplished in this research as it was put forward in Chapter 1. 

 

Figure 6.9. Sixth contribution of this research. 

After having proved the validity of the communication model, a pilot sample of individuals 

was selected in order to assess the adequacy of the personalised e-health tool. 

 

Figure 6.10. Seventh contribution of this research. 

This has been described in-depth in Chapter 5, although the most interesting outcomes 

are briefly detailed in the following lines. 

The analysis of the results obtained has shown the explanatory capability of the variables 

related with the hypotheses put forward at the beginning of this PhD Thesis. 

Personalised information is crucial to increase the likelihood for individuals to use e-

health. Individuals who are frequent users of the Internet believe that a personalised e-
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health platform presents more suitable information than a non tailored website (with a 

value of 8.13 over 10).  

 

Figure 6.11. Fourth hypothesis of this research. 

The fact that individuals use e-health can make them feel more empowered to take care 

of their own healthcare. This is an effective way to support individuals in their healthcare 

decisions and reduce unnecessary visits to the healthcare premises saving unnecessary 

waste of resources. Users agree (8,44 over 10) with the fact that, by consulting a 

personalised e-health promotion platform and being shown information specific to their 

needs, their knowledge in the specific field increases. 

 

Figure 6.12. Fifth hypothesis of this research. 

As the linear models analysis suggest, there is a strong correlation between the prior use 

of new technologies and the predisposition to use e-health. As such, early adopters of 

technology are those who show a higher predisposition towards the use of e-health. 

There is an obvious strong correlation between the predisposition towards the use of 

Internet. Therefore, it seems crucial to increase individuals’ skills, motivation and access 

to new ICT, in particular make users familiar with the Internet. On the other hand, low 

frequency Internet users rate as very useful the fact that personalised information is 

presented to them in place of general information (with a rank of 8.12 over 10).  

Regarding the intention of users to use such kind of systems and achieve a reduction of 

visits to the healthcare premises, users of Internet believe that these kind of applications 

could support the work of professionals (8.23 over 10) and that they would like to access 

such tools from home to support the healthcare process. However, although they rank 

quite highly the convenience of avoiding unnecessary visits (7.60 over 10) that is the 

lowest valued factor. Again, non-users rate these factors with a slightly lower 

predisposition, although very positively as well. Once more, avoiding unnecessary visits 

seems to be the lowest considered factor. In this regard, e-health seems to be perceived 
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at this point as a means to support the healthcare promotion and prevention process and 

not as a means to substitute the traditional face-to-face visits with the healthcare 

professional.  

 

Figure 6.13. Sixth hypothesis of this research. 

This evaluation means a first step towards a complete assessment of the framework. In 

particular, the sample of individuals selected, while being a reasonable representation of 

the general population in Madrid (Spain), should be further broadened to a sample of 

individuals that represented the general population in other communities, regions and 

possibly other countries. Obviously, this would only be feasible with a large budget to 

undertake the sampling. 

The previous hypotheses contribute globally to test the main hypothesis of this research, 

which is: 

 

Figure 6.14. Main hypothesis of this research. 

As a general conclusion it may be said that, if personalised e-health is properly designed 

and implemented, it can be an effective help to enhance the way individuals relate to the 

healthcare system by offering new services and creating a more supportive, simpler, 

human, and sustainable healthcare system that would bring benefits to, both at the 

individual, the healthcare professional and the organisational levels. 
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6.2 FUTURE CONTRIBUTIONS 

Once the main conclusions have been put forward, the way this work may be pursued, 

touches on several grounds. 

Regarding the framework conception, more parameters could be taken into account. This 

would imply a more complex modeling of the information and of the algorithms to provide 

adequate tailored information. In this sense, the most important dimensions have been 

taken into account; however, other factors seem also to be crucial when tailoring 

information to individuals, which are described next. 

In particular, information provision could be tuned to reflect the demographic 

characteristics of the user (i.e. age, gender, educational background, profession, etc), 

their predisposition towards certain illnesses (genetic analysis, integration with Electronic 

Health Records, etc), their psychological and sociological status in a more refined 

manner, their preferences for interaction with ICT devices as well as their cognitive 

preferences (visual, audio or movement, etc). 

By being able to introduce Natural Language features, the personalised e-health 

framework would reach a larger set of individuals, as the information would be provided in 

a manner that is more relevant to the user. 

Furthermore, more sophisticated manners of classifying and following individuals up 

during an intervention in a state of attitude should be developed, as filling questionnaires 

could be considered tedious after a number of iterations. 

This all, would allow a more highly developed information provision for the user, as the 

intelligence of the system would permit modelling and predicting future behaviours and 

modify accordingly the information provided. 

The adoption of these initiatives should be proposed to Public Health Authorities in order 

for new personalised information sites to be available. Regarding this topic, there are 

some initiatives (i.e. NHS Direct, www.nhsdirect.org.uk) that provide controlled 

information although more tailored information should be provided. They are becoming a 

reference for citizens when searching for on-line information. An interesting analysis 
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would be trying to understand how the personalisation of these services improves the 

way citizens interact with the Healthcare System.  

In Spain, the Department of Health (Ministerio de Salud, www.msc.es) offers Public 

Health Information to the citizen; however, there is large room for improvement and for 

building a comprehensive on-line information service available for the citizen. Public 

Authorities, Healthcare Professionals, citizens, and other stakeholders (industry, research 

institutions, etc.) should be actively engaged for pursuing the development of such 

systems to become a reference in on-line information searching. 

Such platform should be integrated with other Information Systems; at Public Health level 

(surveillance, campaigns, etc) and with other layers of the Healthcare System. Moreover, 

linking up such platforms with HIS (Hospital Information Systems) would be necessary. In 

order to achieve this, interoperability should be ensured.  

In order to for this to be ensured and to guarantee the coherence of the information 

provided, the use of standards should be used in order to structure the information. Using 

information brokerage services is a necessity in order to avoid duplication of information 

and services provided. 

In this sense, different channels of information provision should be contemplated, as 

different communities are in need for different approaches. Considering the Internet solely 

to be accessed only from the computer would increase the digital divide towards the more 

underserved groups.  

With the aim of the results to be statistically significant, a more-in-depth evaluation with a 

larger and more randomised sample should be performed. Besides, more elaborated and 

professional evaluation questionnaires ought to be designed. Furthermore, an economic, 

geographic, demographic, and other kind of impact analysis should be carried out in order 

to assess how the implementation of such platforms would influence and shape the 

relationship of the citizen with the Healthcare System. This would allow a further 

refinement of the application of personalized e-health in the field of healthcare promotion 

and prevention. 

The pilot evaluation has taken place assessing the intentions of individuals to use such 

systems. This has been evaluated as an intention of use. For a true evaluation of the 

possibilities of e-health promotion to reduce unnecessary visits to the healthcare 

premises, an evaluation of a true implementation of these systems is needed in order to 

assess the true use. 
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Many of the objectives just advanced need a larger sample of individuals to test and 

evaluate the framework which would entail a higher funding. This would allow more 

elaborated and statistically significant models. 

The field in which this framework has been developed requires an extensive analysis on 

data protection and security in order to ensure the confidentiality and integrity of 

information. This would require a more-in-depth study of how to apply the corresponding 

laws and European Directives on data protection. 

The nature of the framework developed calls for its application to other Public Health 

programmes, with slight modifications of the theoretical model applied in order to 

enhance the mechanisms of healthcare information delivery; these initiatives could be 

developed within the fields of: 

 Blood donation campaigns,  

 Women health with a special focus on pregnancy, 

 Child care and nutrition, etc. 

As a conclusion it should be stated that the framework developed covers a broad range of 

situations in which healthcare information needs to be conveyed to citizens by means of 

ICT. Being this field an innovative area, this research constitutes an innovative framework 

to be used in multifold situations. 
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A.I  INTRODUCTION  

This annex presents the surveys that were presented to the different actors during the 

development of this work. As such, surveys carried out during the development of the 

personalised e-health communication framework are presented in Sections A.II and A.III 

and surveys completed during the evaluation and validation of the personalised e-health 

application are shown in Sections A.IV and A.V. This last section shows the surveys 

performed to both Internet users and non-Internet users.  

The questionnaires are either in English or Spanish depending on the language in which 

the poll was to be surveyed. 
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