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Abstract: This study conducts a spatio-temporal analysis to identify trends and clusters of child
sexual abuse in Mexico City before, during, and after the COVID-19 pandemic. Sexual abuses of
children were analyzed considering various crime theories. Trends and patterns were identified
using time series decomposition and spatial autocorrelation techniques. Time series considered three
relevant periods. Anselin’s Local Moran’s I identified the spatial distribution of significant clusters.
The child sexual abuse rate presented similar values following school closures. The resumption of
classes entailed a decrease of −1.5% (children under 15) and an increase of 29% (children over 15).
Particular locations in Mexico City experienced significant clusters among those over 15. There were
eight noteworthy clusters displaying recidivism patterns with lower poverty rates and a high level of
education. Efforts to combat child sexual abuse should prioritize specific areas in Mexico City where
female children over 15 are at high risk of becoming victims of sexual abuse.

Keywords: child sexual abuse; COVID-19 pandemic; spatio-temporal analysis; time series decomposition;
Local Moran; crime theories

1. Introduction

In response to the COVID-19 pandemic, many countries have implemented measures
to prevent and control the spread of SARS-CoV-2. These measures have included closing
educational institutions, restricting mobility, and implementing special regulations for
certain institutions where extracurricular activities were no longer allowed. However, the
effectiveness of these measures has varied [1].

The COVID-19 pandemic resulted in the closure of childcare centers and schools,
causing over 80% of children worldwide to spend more time at home [2,3], including
those in Mexico City, where our study was conducted. This disruption in daily life caused
significant changes in lifestyle and routine activities, with many individuals staying at
home [4].

Given this scenario, it is important to note that it is widely recognized that child
sexual abuse is predominantly committed by individuals known to the victim within
their own home environment [5]. The pandemic has brought together the convergence in
space and time of offenders and suitable targets, along with the elements associated with
Lifestyle-Exposure Theory [6] and Routine Activity Theory [7]. Cohen et al. [8] integrated
both theories into a single framework called Lifestyle-Routine Activity Theory (L-RAT).
The framework identifies five principles that affect victimization: exposure, proximity,
attractiveness of targets, guardianship against crime, and contextual properties of criminal
events [8,9].

Previous research studies have shown that the combination of social isolation and
change in routine activities is a known risk factor [2,10,11], as seen when child abuse

ISPRS Int. J. Geo-Inf. 2024, 13, 223. https://doi.org/10.3390/ijgi13070223 https://www.mdpi.com/journal/ijgi

https://doi.org/10.3390/ijgi13070223
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijgi
https://www.mdpi.com
https://orcid.org/0000-0001-5317-8847
https://orcid.org/0000-0001-5799-469X
https://doi.org/10.3390/ijgi13070223
https://www.mdpi.com/journal/ijgi
https://www.mdpi.com/article/10.3390/ijgi13070223?type=check_update&version=1


ISPRS Int. J. Geo-Inf. 2024, 13, 223 2 of 13

escalates during school breaks, summer vacations, and natural disasters [10], as well as
pandemics such as COVID-19 [2,12–16]. In these circumstances, women and children in
abusive relationships face a heightened risk of domestic violence and abuse. The COVID-19
pandemic exacerbated this issue, as family members spent more time in close proximity
and experienced additional stress, financial difficulties, and unemployment [17,18].

Several studies conducted worldwide indicate a significant rise in family violence
and child abuse during the COVID-19 lockdown [19]. All of the studies indicated that
the lockdown resulted in a combination of various risk factors, which could potentially
contribute to the rise of domestic violence [20] and child abuse [3]. For instance, self-
isolation and its associated effects, such as heightened levels of psychological distress,
greater alcohol consumption, or financial difficulties, could encourage the incidence of
violence and maltreatment. Limited access to external support, such as medical or social
services, schools, or nurseries, has been linked to issues related to the diagnosis of child
abuse, particularly physical abuse.

The combination of social isolation reduced the “action space” [21] of motivated
offenders. It joined together with inadequate social care and monitoring during lockdowns
to create a risk of unreported cases of child abuse [2]. The COVID-19 measures impacted
crime reporting, resulting in a decrease in reported crimes during the early months of the
lockdown in Mexico City [22]. Domestic violence, robbery, rape, and other crimes recorded
a decline in reported incidents since March 2020. This fact does not conceal the significant
rise in child abuse, although few studies have addressed quantifying this phenomenon [19]
and identifying its spatio-temporal patterns in order to explain the spatial distribution
of sexual crime at the micro-level following the Crime Pattern Theory [23]. Therefore, it
is important for social policies aimed at eradicating sexual abuse of children to have a
comprehensive understanding of spatio-temporal behavior in relation to the socioeconomic
and demographic context before, during, and after the COVID-19 pandemic. This will
enable the identification of specific intervention locations and also aid in improving the
design of social policies for targeted, place-based strategies [24]. The Social Disorganization
Theory [25] may be applicable to gain further insights into child sexual abuse. This theory
suggests that neighborhood characteristics, such as poverty, residential mobility, population
density, overcrowding, or urban blight, hinder or prevent community cohesion, leading to
increased levels of disadvantage and disorder associated with high rates of child abuse [26].

Spatio-temporal methods for analyzing the distribution and variation of sexual abuse
in children offer tools for comprehending this problem in the micro-communities of Mexico
City with a range of socioeconomic and demographic characteristics. Several studies have
conducted spatial analyses during the COVID-19 pandemic, examining various forms of
crime [22,27–32]. Moreover, some research has explicitly focused on incidents of violence
against household members, including intimate partners and children, violence against
women, and the identification of hotspots of these crimes during the pandemic [33–38].
Nevertheless, there has been a paucity of research on the subject of sexual abuse of children.
To the best of our knowledge, no study has yet examined the spatio-temporal correlations
of sexual abuse among children in Mexico City before, during, and after the COVID-19 pan-
demic to identify trends in this issue using socioeconomic and demographic information.

Scholars have combined various crime theories to analyze sexual abuse. Jiang et al. [39]
recently compiled these works and identified a lack of studies that combine Routine Activity
Theory, Crime Pattern Theory, and sexual crimes. This paper aims to integrate L-RAT, Crime
Pattern Theory, and Social Disorganization Theory to provide a comprehensive understand-
ing of how the COVID-19 pandemic’s unique context influenced spatio-temporal patterns
related to sexual abuse in children in Mexico City before, during, and after the pandemic.

The initial aim utilizes time series decomposition to detect changes in trends of this oc-
currence, highlighting three significant milestones that coincide with the time of suspension,
gradual resumption, and return to indoor classes. The second objective employs spatial
autocorrelation analysis to identify crime concentration in specific locations and shared
factors that lead to high levels of the incidence of child sexual abuse in micro-statistical
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areas of Mexico City, utilizing population data as background information. Additionally,
this study examines the distribution of victim gender and age by year and characterizes
patterns of recidivism using socioeconomic information. The findings have significant
implications for crafting targeted social policies to combat child sexual abuse in specific
micro-communities within one of the largest cities in Latin America.

2. Materials and Methods
2.1. Data Sources
2.1.1. Crime Data

We obtained sexual abuse reports and victim data collected by the Attorney General’s
Office (Fiscalía General de Justicia, in Spanish) from 2019 to 2022. A total of 3463 sexual abuse
cases involving children were collected from this data source. Each reported case includes
variables of interest, such as municipality, address, latitude and longitude coordinates, date
and time of the incident, and time of reporting to the authorities.

With regard to the characteristics of victims, the dataset includes variables such as
gender, age, and the legal classification of the incident. The legal classification refers to
the victim’s role in the case, namely whether they were the victim, complainant, deceased,
injured, or offended. It is worth noting that within this dataset, the victim may be an
adult but is categorized as a victim of sexual abuse of children due to a victim’s limitations
or disabilities that leave the victim unaware of the abuse. The dataset does not include
information about the victim’s limitations. However, these cases (victims over 15 years old)
were considered and distinguished in our study.

2.1.2. Socioeconomic and Demographic Data

Because one objective of this study was to assess socioeconomic and demographic
characteristics related to sexual assaults, poverty and census variables were used in this
work. Specifically, poverty data were collected from the National Council for the Evaluation
of Social Development Policy (Consejo Nacional de Evaluación de la Política de Desarrollo Social—
CONEVAL, in Spanish). The data are grouped into percentage ranges based on poverty
levels and are associated with micro-geostatistical divisions. The poverty percentages are
calculated by the CONEVAL methodology [40], which employs a multitude of variables
and indicators. These include per capita income, the education gap in housing, access to
health services, housing quality, essential services (such as water and electricity), access to
food, access to paved roads, and social cohesion.

In addition, we used variables from the national census published by the National
Institute of Geography and Statistics, such as total population, population between 3 and
14 years of age, population with a job, and average level of education.

2.2. Study Design

To analyze the spatiotemporal behavior of reported cases of sexual assault in children
before, during, and after the COVID-19 pandemic, we applied time series decomposition
and spatial autocorrelation to these three different periods of the pandemic (2019—pre-
COVID-19), 2020–2021—COVID-19 pandemic), and 2022—post-pandemic period). Given
the disparity of data from previous years (2017 and 2018) and the evidence that sexual
assault is a crime with significant underreporting issues, 2019 was considered as a baseline
to provide context and conduct the assessment of these sexual crimes.

In terms of temporal patterns, we examined the reported cases to identify variations
across the years indicated. By treating the victim reports as time series, we used time series
decomposition [41] to identify trends and quantify their differences across three different
periods. Equation (1) shows the representation of a time series:

yt = µt + xt + νt (1)
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where µt represents the trend component of the time series, while xt signifies the seasonal
component and νt the error component. In particular, we compare the trend component to
ascertain the variations in the three periods studied in this work.

With regard to spatial autocorrelation, we employed Global Moran’s I [42] and Anselin
Local Moran’s I [43]. The Global Moran Index is an extension of the Pearson coefficient
with spatial weights that measure the spatial correlation between spatial units. This index
is represented in Equation (2) [42]:

I =
n

∑n
i=1 ∑n

j=1 wij

∑n
i=1 ∑n

j=1 wij(yi − y)
(
yj − y

)
∑n

i=1 ∑n
j=1 wij

(2)

where yi denotes n observations with mean y that are spatially connected via weights wij.
The Local Moran’s index quantifies the spatial autocorrelation between locations and

enables the identification of clusters between local areas, as represented in a formal manner
by Equation (3):

Ii = ((
xi − X

s2 )
n

∑
j−1

wij
(
xj − X

)
(3)

where Ii is the Local Moran index for the location i, xi is the value of an attribute at location
i, X is the mean of the corresponding attribute, s2 is the variance of the attribute, wij are
the spatial weights between locations i and j, and n is the total number of locations in the
dataset. The aforementioned equation was employed to ascertain the spatial autocorrelation
between geographic areas, thereby enabling the identification of clusters for each period
under consideration.

Those clusters obtained were for age groups using the classifications offered by our
data: sexual assaults committed against children (0–15 years) and those committed against
adults but seemingly classified as sexual assaults against children. Therefore, these cases
(over 15 years old) can be associated with populations with some disabilities. It is worth not-
ing that this statistical analysis considered p-values, i.e., the level of confidence associated
with the results and a 95% confidence level.

Furthermore, the Queen contiguity weight was employed in both Moran’s Indices.
In this contiguity, any region that touches the boundary of a region, whether on a side or
a corner, is considered to be a neighbor [44]. Consequently, the weight wij was set to 1,
whereas in other cases, the value of the weight wij was set to 0.

Additionally, in order to analyze the relationship between the various hotspots iden-
tified and the variables under consideration, the bivariate Moran’s I [45] was calculated.
This measure is an extension of Moran’s Index and calculates the spatial autocorrelation
between two variables, being useful to explore spatial relations in an specific region. This
index is calculated using Equation (4) [45], which is as follows:

I =
n∑n

i=1 ∑n
j=1 wij(xi − x)

(
yj − y

)
(∑n

i=1 ∑n
j=1 wij

)
∑n

i=1(xi − x)
(4)

where n is the number of observations, xi and yi are the values of the variables X and Y, x
and y are the means of the variables, and wij is the spatial weights between the locations.

3. Results

Sexual assaults in children showed a progressive increase in the different years of this
study. Considering victims under the age of 15 and 2019 as the baseline, the increase was
25.28% (2019–2020), 8.25% (2020–2021), and 18.43% (2021–2022). However, these crimes
were more pronounced in cases involving victims over the age of 15, with growth rates of
34.31%, 41.24%, and 75.96%, respectively, for the same periods. These trends are illustrated
in the time series for both victim groups (see Figure 1). The figure includes data relevant to
children during the pandemic period. For example, Figure 1a includes the day of school
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cancellation (March 20) in 2020, the gradual return to school (June 7) in 2021, and the total
return to school (August 22) in 2022. After each of these dates, we observed a trend of a
temporary decrease in the number of reported cases. After that, time series fluctuations
and progressive increases appear along the period.
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Figure 1. (a) Time series with distribution of sexual abuse cases in children under and over 15 years
of age. (b) Time series decomposition to identify the overall trend in both age groups.

Figure 1b illustrates the overarching trend across both age groups. The graph displays
a conspicuous rise, yet upon closer inspection, a trend divergence emerges towards the
end of the observation period. This divergence is evident in the decrease in victims under
15 years old and the concomitant increase in victims over 15 years old. During a four-month
interval near the end of the isolation period, a trend was observed pertaining to the return
of individuals to either school (ages 0–15) or a specialized education center (ages > 15).
Looking at the average of each yearly trend, the yearly shifts for victims under the age of 15
were 5.09 (2019–2020), 4.34 (2020–2021), and 9.98 (2021–2022). In contrast, the changes in the
average were more significant for victims over 15, with the values being 4.95 (2019–2020),
11.17 (2020–2021), and 23.20 (2021–2022).

The same behavior is presented to consider the specific time associated with isolation
periods of children in homes during the COVID-19 pandemic. In this line, the rates of child
sexual assaults showed trends of 4.31 (school cancellations), 10.64 (gradual reopening),
and −1.5 (fully resumed classes) for children under 15 years old. Conversely, the rates for
victims over 15 years old increased notably with differences of 5.22, 20.56, and 29, which
seemed unaffected by the resumption of indoor classes.

The Global Moran’s I was applied to three classifications of data related to child
sexual abuse (see Table 1). Upon examination of all data related to victims of sexual abuse
over the specified period (2019–2022), it was found that the data exhibited weak spatial
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autocorrelation, with values around 0.15. This suggests that there is a slight tendency for
similar values (either high or low rates of sexual abuse) to cluster together geographically.
Nevertheless, despite the relatively low Moran’s I values, the p-values of 0.001 indicate that
the observed spatial patterns are statistically significant and unlikely to be due to random
chance. Furthermore, the z-scores, which are around 12 in all three cases, strongly support
the significance of the spatial autocorrelation. High z-scores indicate that the observed
clustering of similar values is much greater than what would be expected under a random
distribution of the data.

Table 1. Global Moran’s Index.

Child Sexual Abuse Moran’s Index p-Value Z-Score

All victims 0.1535 0.001 12.7086
Victims < 15 years old 0.1476 0.001 11.9604
Victims > 15 years old 0.1501 0.001 12.6934

The clusters obtained using Local Moran’s Index are distributed throughout Mexico
City for both age groups. Hotspots, which are areas that consistently reflect a high incidence
of sexual assault above the mean, tend to be concentrated around the city center for children
over the age of 15 (see Figure 2a). However, for children under 15, the clusters are more
dispersed throughout the city, but with some areas exhibiting a higher concentration of
hotspots (see Figure 2b). Diamond clusters, which represent high levels of sexual abuse
cases surrounded by areas of low values, do not exhibit any discernible pattern in either
age group (see Figure 3). However, we highlight the areas where a major concentration of
these clusters is collected (see Figure 3a,b).
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Figure 3. Distribution of child sexual abuses in diamond clusters in Mexico City. (a) Diamonds of
victims under 15 years old. (b) Diamonds of victims over 15 years old.

Both clusters were located in micro-statistical areas with populations ranging mainly
from 5000 to 10,000, considering population density. Additionally, clusters were found in
regions with lower population density, characterized by an erratic presence. However, there
are a few clusters with higher population density for both victim groups in the western
part of the city.

The bivariate Moran’s I method was employed to investigate the relationship between
the number of victims in the hotspots and a range of socio-economic variables, including
the poverty percentage, population, and schooling years. It is noteworthy that bivariate
Moran’s I was not applied to diamonds, as they represent outliers and the behavior of these
clusters was not affected by the considered variables. Table 2 presents the results of the
bivariate Moran’s I calculations, which include the index values for each pair of variables,
along with their corresponding p-values and z-scores. These values indicate the statistical
significance of the observed spatial relationships.

Table 2. Results of the bivariate Moran’s on the discovered hotspots.

Victims < 15 Years Old Victims > 15 Years Old

Poverty Population Schooling Years Poverty Population Schooling Years

20
19

Moran’s I −0.069 0.084 −0.36 0.079 −0.017 0.05
p-values 0.383 0.303 0.01 0.364 0.49 0.311
Z-score 0.5385 0.636 −2.42 1.07 −0.13 0.109

20
20

Moran’s I 0.067 0.18 −0.041 0.200 0.12 0.072
p-values 0.299 0.11 0.363 0.05 0.144 0.236
Z-score 0.470 1.20 −0.33 1.48 1.09 0.50

20
21

Moran’s I 0.28 −0.173 0.29 0.178 −0.23 0.310
p-values 0.05 0.079 0.008 0.172 0.071 0.08
Z-score 1.99 −1.40 2.20 1.009 −1.42 1.54

20
22

Moran’s I −0.118 0.04 −0.22 0.039 −0.177 0.006
p-values 0.182 0.324 0.027 0.396 0.054 0.482
Z-score −0.94 0.370 −1.54 0.317 −1.70 0.0144

The results indicated that only some of the considered variables exhibited a significant
correlation according to the p-values in some years in the detected hotspots from the
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Local Moran’s I on the two groups of victims. With regard to the population, a negative
correlation was observed in 2022 in the hotspots of victims over 15 years old, indicating
that in areas with a lower population, sexual abuse was more prevalent. In particular, the
variable of schooling years demonstrated the greatest correlation with hotspots of victims
under 15 years old in 2019 and 2022, exhibiting a negative correlation. Conversely, in
2021, the correlation was positive. Regarding poverty, only this variable demonstrated a
correlation with victims over the age of 15, exhibiting a positive correlation. This implies
that in areas with a higher poverty percentage, the number of victims was higher.

Boxplots were utilized to determine the age and gender of victims in the highlighted
clusters (see Figure 4). The boxplots of hotspot clusters (Figure 4a) indicate that female
victims over the age of 15 are predominant. In 2019, prior to the COVID-19 pandemic,
female victims comprised a wide age range. Nevertheless, the ages of the victims were
concentrated during the pandemic period, and the age range extended again in the post-
pandemic period, likely due to the recovery of routines before the pandemic. In 2022,
the trends of the previous years were consolidated and increased in Mexico due to the
persistent effects of the COVID-19 pandemic and the progressive recovery of routines. It is
worth noting that both genders over the age of 15 were affected by this phenomenon.
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concentrated during the pandemic period, and the age range extended again in the post-
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Figure 4. Boxplots with the distribution of victims’ age and gender. The upper section of the figure is
occupied by hotspot clusters (a), whereas diamond clusters (b) are located in the lower half.

The boxplots of diamond clusters (Figure 4b) indicate the continuous presence of fe-
male victims under 15 years of age in areas with high rates of child sexual abuse surrounded
by areas with low rates. However, the boxplots in 2020 show remarkable characteristics,
with female victims over 15 years of age appearing with a wide age range, similar to the
hotspot’s boxplot in 2019. These boxplots also display the occurrence of male victims
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during the COVID pandemic, with the widest age range observed among victims under
15 years old during the analyzed periods.

Significant clusters were identified by analyzing the repetition of sexual abuse cases
across different years of this study. Table 3 presents hotspot and diamond clusters associ-
ated with recidivism patterns, specifically, cases of child sexual abuse that occur repeatedly
in micro-statistical areas. The table presented here utilizes socioeconomic and demographic
factors to describe the behavior patterns of these clusters, in line with the Social Disorgani-
zation Theory [25].

Table 3. Description of hotspot and diamond clusters using Local Moran’s I, Mexico City.

Cluster Age Group Cluster Years p-Value # Victims Schooling Years Poverty

1
<15 years Hotspot 21/22 0.02/0.036 2/2 10.14 18–34

2 21/22 0.001/0.044 2/2 11.22 18–34
1 Diamond 20/22 0.001/0.001 2/2 10.35 34–50

1

>15 years Hotspot

20/22 0.034/0.001 2/5 10.07 18–34
2 21/22 0.016/0.003 3/4 13.31 0–18
3 21/22 0.01/0.001 2/3 11.81 0–18
4 21/22 0.002/0.021 2/2 11.86 0–18
1 Diamond 20/22 0.001/0.001 2/2 10.51 0–18

Note: The table is arranged in ascending order according to the number of years of schooling (from lowest to
highest), p-value (from highest to lowest), number of victims (from highest to lowest), and poverty level (from
lowest to highest). The National Institute of Geographic and Statistics provides the average years of schooling
in each micro-statistical area. The National Council for the Evaluation of Social Development Policy assigns the
poverty level for each region.

4. Discussion and Conclusions

The combination of trend decomposition with Global and Local Moran’s I proved an
effective approach for gaining insights into specific aspects of sexual abuse cases involving
children in Mexico City. The trend decomposition analysis revealed that victims under the
age of 15 exhibited a heightened risk following the declaration of the lockdown and the
suspension of indoor classes. This was evidenced by the observed increase in the number
of reported cases subsequent to these events. Additionally, a notable rise was observed
during the gradual return to normalcy (post-pandemic period). However, it is important
to note that this upward trend underwent a significant reversal, resulting in a significant
negative divergence in trends upon the full resumption of indoor classes.

In contrast, the circumstances for victims aged 15 and older displayed a distinct
narrative. The trend was comparable between 2019 and the initial period of the COVID-19
pandemic, with no corresponding decrease upon resumption of indoor classes, whereas
the trend continued to increase. The prevalence of sexual abuse among this age group,
despite data limitations and uncertainties, remained consistently high even during the
most challenging periods of the pandemic.

The Global Moran’s I index indicated a spatial correlation between the data, particu-
larly in relation to both victims and each age group. Although the value was relatively low
(approximately 0.15), the z-score confirmed that the correlation was not random. Consider-
ing these results, the Local Moran’s I analysis identified four distinct clusters, with a focus
on hotspots and diamonds where victims were found. Cold spots or doughnut clusters
did not have any data on victims. The locations of hotspots for victims under 15 years
old exhibited a scattered distribution throughout Mexico City over the four-year period
of the study. Moreover, the locations of these hotspots underwent dynamic changes from
year to year. Fluctuations in trend patterns in areas with high prevalence closely mirrored
these changes, indicating a gradual increase in concentrated areas until 2021, followed
by a decline in 2022. The results of the bivariate Moran analysis indicated that there was
a spatial correlation between the percentage of the population living in poverty and the
number of victims in the hotspots during 2021. Similarly, there was a spatial correlation
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between the average number of schooling years and the number of victims in 2019, 2021,
and 2022. In 2021, the correlation indicated that in areas with a high average number of
schooling years, there were more victims reporting. In contrast, in 2019 and 2022, the
correlation was the opposite.

On the other hand, localized areas with a higher concentration of victims over the
age of 15 were predominantly situated in the central regions of Mexico City. It is notable
that the clusters and the number of victims within them increased annually. Additionally,
these areas had a smaller proportion of individuals living below the poverty line within
their population. However, it is essential to note that this outcome does not indicate a
direct correlation between instances of sexual abuse involving victims over the age of 15
and either the poverty rate or level of education. This was corroborated by the bivariate
Moran’s Index, which revealed in 2020 that hotspots exhibited a correlation of 0.2 and a
p-value of 0.5. However, in the other years of this study, although the index is similar,
the p-value is sufficiently large to be considered. The results of the bivariate Moran Index
indicated a potential correlation between the variables in question. This suggests that
regions exhibiting these traits may experience a greater number of reported cases of this
offense, while regions exhibiting the opposite traits may experience a lesser number of
reported cases.

The outliers in the diamond clusters share similar features in both age categories. These
regions display an average high school education, an approximate population of 4000, and
varying levels of poverty, frequently ranging from 0% to 18% and from 34% to 50%. The
variability is a consequence of modifications over time in the number of regions, presenting
a pattern of progression, regression, and later progression. This trend is consistent with the
observed changes in the number of victims stemming from these regions.

Considering these significant clusters, eight areas with recidivism patterns were iden-
tified. These areas provided valuable insights from a socioeconomic point of view, as low
poverty levels, especially in cases of sexual assaults on children over 15 years of age, and
more than ten years of schooling on average are common characteristics of these areas.

This study aims to quantify the issue of child sexual abuse [19] and enhance our
understanding of its spatiotemporal dynamics in specific areas. The findings underscore the
importance of targeted interventions for different demographic groups within the broader
context of combating child sexual abuse. However, it is important to note that sexual
abuse is a significantly underreported crime, a problem that has been further exacerbated
during the COVID-19 pandemic [46–49]. Nevertheless, the only official data available for
analysis is that published by the relevant authorities. Notwithstanding the underreporting,
it is notable that child sexual abuse exhibited a distinct pattern during the pandemic,
diverging from the trends observed in other crimes. In light of these findings and their
significant implications, it is imperative to consider the development of targeted social
policies aimed at combating child sexual abuse in specific micro-communities within
Mexico City, one of the largest cities in Latin America. Furthermore, given the issue of
underreporting, it is essential to implement strategies to verify the validity and reliability
of the crime data provided by official governmental bodies, as well as measures to account
for underreporting, in order to accurately assess the completeness and accuracy of the data.

The results indicate that the COVID-19 pandemic has impacted the dynamics of child
sexual abuse in Mexico City. The pandemic has created limited spaces, such as homes,
which have concentrated the elements of L-RAT Theory [8,9]. This has led to increased
cases of victims and offenders crossing paths. The patterns of child sexual abuse have
undergone spatio-temporal changes. However, certain common elements persist, such
as the progressive rise of victims and higher reports of female victims, which reinforce a
prominent gender-based vulnerability [50]. During the pandemic period, new patterns have
emerged regarding the age of victims. There is a concentration of ages and an extended age
range in the post-pandemic period, suggesting a relative return to pre-pandemic routines
and lifestyles. However, further analysis is needed to confirm this. Furthermore, male
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victims have been reported to be more prevalent in areas with high rates of child sexual
abuse, which are often surrounded by areas with lower rates.

Based on our research, child sexual abuse is more common in areas with lower poverty
levels, especially among victims over 15 years old. This finding contradicts the Social
Disorganization Theory, which assumes that higher crime rates occur in areas with greater
social disorganization. However, our research suggests that other factors, such as popu-
lation density and routine activities, may also significantly influence crime patterns. It is
important to consider that reporting mechanisms or law enforcement practices could affect
the data related to sexual abuse crimes, particularly those unique to our study area, Mexico
City. This paper did not consider potential biases stemming from reporting mechanisms,
legal practices, or types of resistance from victims of abuse [51]. Therefore, a potential
extension of this work could be to analyze biases that may arise due to societal, behavioral,
and systemic factors that often influence the reporting and recording of sexual crimes.

The findings of this study serve a significant purpose in recognizing patterns and
trends in sexual abuse behavior towards children. The results indicate a multifaceted
connection between pandemic-related measures, socioeconomic factors, and the frequency
of sexual abuse cases, thus offering a comprehensive view of these offenses prior to,
during, and after the COVID-19 pandemic. Additional research could be conducted to
provide a complete understanding of the issue, including additional socioeconomic factors.
Nonetheless, this study can make a valuable contribution to social policies seeking to
eliminate child sexual abuse by facilitating the identification of specific intervention sites
and improving policy design using targeted, location-based strategies [24].

Due to the reliance on official victim data released by local authorities in Mexico
City, this study is subject to certain limitations. As such, we are only able to describe
the characteristics of victims, particularly those over 15 years old, and infer potential
limitations within the dataset. The lack of official data on income constraints impedes our
ability to include this parameter in the cluster characteristics, thus restricting the range of
potential indicators.

Moreover, the absence of updated poverty percentages poses a challenge. The inte-
gration of this data would offer valuable insights into the changing conditions of regions,
contributing to a more comprehensive analysis. Unfortunately, this information is unavail-
able as the responsible organization has not published this crucial dataset. These constraints
present challenges for achieving a comprehensive and nuanced understanding of the dy-
namics at play. Nevertheless, our research endeavors to provide valuable insights within
the confines of the available data while recognizing the significance of comprehensive and
evolving datasets to advance future analyses.

In conclusion, this study emphasizes the significance of a comprehensive strategy for
comprehending the intricate interplay among socioeconomic factors, pandemic-related
actions, and criminal occurrence. The results indicate that customized interventions must
target specific demographics and locations. Moreover, we must continue researching and
investigating to deepen our comprehension of the complex dynamics.
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