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ABSTRACT
Objective: to analyze the spatial distribution of elder abuse in Ribeirão Preto-SP, according 
to victims’ place of residence and event. Method: an ecological study that analyzed 1,153 
elder abuse police reports (2009 to 2013). Local gross and empirical Bayesian rates and Local 
Moran’s I were calculated. Results: there was a heterogeneous distribution of concentration of 
sectors with a high incidence rate surrounded by neighbors with also high rates, considering 
place of residence. In contrast, analysis by place of occurrence showed a greater concentration 
in the central areas of the municipality. More than 80% of cases of violence occurred at their 
own homes and with spatial dependence on distribution by occurrence up to a 5,000 m 
distance from their places of residence. Conclusion: data reinforce that violence is a complex 
phenomenon, affecting several social strata, including in central urban areas and in elderly 
people families’ own context. 
Descriptors: Aged; Violence; Elder Abuse; Spatial Analysis; Geographic Mapping.

RESUMO
Objetivo: analisar a distribuição espacial da violência contra idosos em Ribeirão Preto – SP, 
segundo local de residência da vítima e de ocorrência do evento. Método: estudo ecológico, 
que analisou 1.153 Boletins de Ocorrência de violência contra idosos (2009 a 2013). Foram 
calculadas taxas bruta e bayesiana empírica local e Índice Moran local. Resultados: evidenciou-
se uma distribuição heterogênea da concentração de setores com alta taxa de incidência 
circundados por vizinhos com taxas também elevadas, considerando o local de residência. 
Em contrapartida, a análise por local de ocorrência demonstrou maior concentração nas 
áreas centrais do município. Mais de 80% dos casos de violência ocorreram nos próprios 
domicílios e com dependência espacial da distribuição por ocorrência até uma distância 
de 5.000 m do local de residência. Conclusão: os dados reforçam o fato da violência ser 
fenômeno complexo, que acomete diversas camadas sociais, inclusive em áreas centrais 
urbanas e no próprio contexto familiar do idoso. 
Descritores: Idoso; Violência; Maus-Tratos ao Idoso; Análise Espacial; Mapeamento Geográfico.

RESUMEN
Objetivo: analizar la distribución espacial de la violencia contra los adultos mayores en 
Ribeirão Preto - SP, según el lugar de residencia de la víctima y lugar del evento. Método: 
estudio ecológico, que analizó 1.153 denuncias de violencia contra el adulto mayor (2009 
a 2013). Se calcularon las tasas bayesianas crudas y empíricas locales y el índice de Moran 
local. Resultados: hubo una distribución heterogénea de la concentración de sectores con 
alta tasa de incidencia rodeados de vecinos con tasas también altas, considerando el lugar de 
residencia. En contraste, el análisis por lugar de ocurrencia mostró una mayor concentración 
en las áreas centrales del municipio. Más del 80% de los casos de violencia ocurrieron en el 
propio domicilio y con dependencia espacial de la distribución por ocurrencia hasta una 
distancia de 5.000 m del lugar de residencia. Conclusión: los datos refuerzan el hecho de 
que la violencia es un fenómeno complejo, que afecta a varios estratos sociales, incluso en 
las zonas urbanas centrales y en el propio contexto familiar de los adultos mayores.   
Descriptores: Anciano; Violencia; Maltrato al Anciano; Análisis Espacial; Mapeo Gráfico.
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INTRODUCTION 

Violence is a global social concern that affects the health 
and human rights of millions of elderly people worldwide(1). It 
is considered a public health problem that deserves attention 
from the international community, as it contributes to increased 
morbidity, mortality, institutionalization and hospital admission, 
with a negative impact on the family and society(2). 

Conceptually, “violence is a public health challenge defined 
by the intentional use of physical force or power, threatened 
or actual, against oneself, another person, or against a group 
or community, that either results in, or has a high likelihood of, 
resulting in injury, death, psychological harm, maldevelopment 
or deprivation”(2). It is classified as physical, psychological, sexual, 
financial, neglect, self-neglect and abandonment(3).

In order to identify elder abuse prevalence in the scientific 
literature, Yon et. al.(4) summarized the results of 52 studies car-
ried out in 28 countries and identified a prevalence of general 
violence estimated at 15.7%, distributed as psychological 
(11.6%), financial (6.8%), negligence (4.2%), physical (2.6%) 
and sexual (0.9%). In Brazil, although there are no exact figures 
on this type of event, a study based on data from DATASUS 
identified 930,805 hospitalizations of elderly people due to 
external causes, 16,814 of them due to aggression and at-
tended to in an urgent or elective manner(5). Studies on elder 
abuse conducted in some cities identified a prevalence of 
20.9% in Uberaba, Minas Gerais(6), and 13% in Florianópolis, 
Santa Catarina(7).

The Brazilian Ministry of Health recommends that Geographic 
Information Systems (GIS) be integrated into the Cartography 
Department of the Brazilian Institute of Geography and Sta-
tistics(8) so that they can be used to control, assess and help 
fight epidemics, analyze urbanization and the environment, 
assessment of health services and their correlation with the 
health of populations(9). This would allow for important causal 
relationships and, therefore, the identification and charac-
terization of decision-making relationships for assisting the 
population(10).

There has been a significant increase in violence and crime 
worldwide. To control the progress of these phenomena, police 
forces have used GIS(11) as a tool for collecting, storing, retrieving 
and displaying georeferenced data from the real world, in addition 
to allowing to propose hypotheses for certain phenomena(12).

In several countries, elder abuse is an underreported event, 
both by the victim and by third parties. Studies have highlighted 
the importance of mapping this phenomenon as a control tool 
in urban spaces by the agencies responsible(13-14). However, 
these surveys were not carried out specifically with the elderly 
population.

Using GIS and spatial analysis can contribute to visualiza-
tion and better understanding of the spatial pattern of elder 
abuse behavior in the municipality under study, in addition to 
providing subsidies for managing intersectoral public policies, 
in partnership with social justice and health sectors. Thus, once 
these areas are identified, it will be up to the Primary Care health 
professionals to outline action plans to prevent and combat this 
event in their respective areas of coverage.

Given the above, the present study aims to analyze the spa-
tial distribution of elder abuse in the city of Ribeirão Preto - SP, 
according to victims’ places of residence and event occurrence.

METHODS

Ethical aspects

This study was approved by Ribeirão Preto’s Police Station, 
Elder Abuse Department, and by the Research Ethics Commit-
tee of Escola de Enfermagem de Ribeirão Preto at Universidade de 
São Paulo (USP).

Design, place of study and period

This ecological study was carried out in Ribeirão Preto, in 
northeastern São Paulo, whose population was estimated in the 
last census (2010) at 604,682 inhabitants, 75,763 of whom were 
elderly(15). The city’s economy is based on sugar cane cultivation, 
processing plants and service provision, being considered an 
educational pole of the state and the country. As for the territory 
and environment, the municipality has 98.4% of households 
with adequate sewage. Moreover, 92.5% and 64.5% of urban 
households on public roads have, respectively, afforestation 
and adequate urbanization (presence of manhole, sidewalk, 
pavement and curb) (15).

Population or sample; inclusion and exclusion criteria

Participants in the study were elderly people who suffered 
violence and registered this event in police reports at Ribeirão 
Preto’s Police Station, Elder Abuse Department, from 2009 to 
2013. To select police reports, we adopted the following inclusion 
criteria: elderly people aged over 60 years old, of both sexes and 
living in the urban area of Ribeirão Preto. We emphasize that the 
chronological age limit for being considered elderly in Brazil is 
60 years or more, as provided by law(16), this being the reference 
adopted in this study.

Study protocol

Data collection took place from 2015 to 2017 and was con-
ducted by undergraduate, graduate students and researchers 
previously trained by the study coordinator. Police reports of 
elderly victims of abuse were consulted. Data were recorded 
on an instrument containing the variables: sex (male and fe-
male), age (60 to 69; 70 to 79; and 80 and over), marital status 
(married, widowed, divorced/separated/judiciously separated, 
single, common-law marriage), education (illiterate, incomplete 
high school, complete high school, incomplete high school, 
complete high school, incomplete college, complete college), 
retired (yes and no), as well as victims’ home addresses and 
occurrence of violence.

Of the 1,177 cases of violence that met the eligibility criteria, 
13 were discarded because they did not have the victim’s full ad-
dress and 11 because they were located in another municipality. 
Therefore, the sample was completed in 1,153 cases of violence.
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Analysis of results, and statistics

To characterize elderly victims of violence according to so-
cioeconomic and demographic variables, we used descriptive 
statistical analysis, with absolute and percentage frequency 
distribution. Incidence rates were calculated using the follow-
ing formula: TX=number of cases * 100,000/(population aged 
60 or over), with the numbers of cases grouped for the entire 
municipality, according to census tracts. Incidence rates at the 
municipal level were calculated by sex, age, marital status and 
education. 

For spatial analysis, we first performed the geocoding of cases 
of violence by location of both victims’ residence and event 
occurrence using the Google Earth program. Thus, for each of 
them, the geographic coordinates were obtained in the LatLong 
and Datum WGS84 system. Subsequently, these data were trans-
formed to Universal Transverse Mercator (UTM) coordinates zone 
22 Datum SAD69. 

The census tracts defined by the 2010 Demographic Census(15) 

were considered units of analysis. There were, in Ribeirão Preto, 
a total of 988 sectors classified as urban, of which 18 were elimi-
nated because they were outside the urban area borders, despite 
being classified as such, and 970 census tracts were included in 
this study. However, of this total, seven sectors did not contain 
a population and, therefore, were added to the adjacent ones, 
so that the study included 963 units of analysis. 

To calculate the incidence rate, we counted the cases of 
violence by place of residence, according to the urban census 
tracts in the municipality under study; this, together with 
population information, made it possible to calculate incidence 
rates by census tracts. Considering the small numbers of inhab-
itants of the units of analysis, the possibility of underreporting 
and the tendency of closer neighbors or who share the same 
geographical boundary to present similar characteristics, we 
calculated the local empirical Bayesian rate to smooth out 
random fluctuations, since they consider not only the informa-
tion of a single area, but also the data of its neighborhood(17). 
Terraview, version 4.2.2 was used to carry out the analyzes.

To calculate incidence rates by place of resi-
dence according to the census tracts, we used Local 
Moran’s I to identify sectors with high (low) rates 
surrounded by others also with high (low) rates. 
These are the so-called high-high and low-low, 
which were used to identify clusters of high and 
low risk for elder abuse according to residence. To 
compare these results with violence according to 
place of occurrence, all cases were also geocoded 
by place of occurrence, which allowed calculate 
the number of records per km2 for census tracts. 
Then, Local Moran’s I was also used to identify 
sectors with high (low) values of occurrences 
of violence per km2 surrounded by others with 
high (low) values. 

To test the spatial randomness of the point 
distribution of cases of violence by place of oc-
currence and place of residence, we used the 
univariate Ripley’s K function. To test the spatial 

randomness between the two distributions, we use the bivariate 
Ripley’s K function. This function generates, in each situation, a 
graph of values according to the distance and the respective 95% 
confidence intervals. If the graph generated falls within the con-
fidence interval limits, randomness is identified; and, if it exceeds 
the upper limit of the interval, it characterizes spatial dependence. 

Maps of the local gross and Bayesian rate distributions, as well 
as Local Moran’s I, were built using the TerraView program, and 
geocoding was performed via Google Earth. Thematic maps were 
elaborated in QGIS, version 2.12, and Ripley’s k function applied 
through R, version 3.4.1.

RESULTS

Of the 1,153 police reports analyzed, 56.2% were recorded by 
female victims and 43.8% male, and incidence (100,000 inhabit-
ants) was 1446.33 and 1604.96, respectively. Regarding age, the 
average was 70.55 years (70.12 - 70.97); ± 7.39; 95% CI. Elderly 
people were categorized into age groups: 60-69, 558 (48.40%); 
70-79, 431 (37.38%); 80 or more, 160 (13.88%); and without informa-
tion, 4 (0.35%). Incidences in the three age groups analyzed were 
1352.46, 1825.19 and 1404.00 per 100 thousand inhabitants/year. 

 In the marital status category, victims without a partner figured 
prominently, 597 (51.80%), with an incidence of 2937.27 per 100 
thousand inhabitants/year, followed by those with a partner, 498 
(43.2%), incidence of 2796.34, and without information, 58 (5%).

As for education, the category was composed of 195 (16.91%) 
illiterates and with incomplete primary education; with incomplete 
high school, 510 (44.23%); with complete high school/incomplete 
higher education, 122 (10.58%); with complete higher education, 
96 (8.33%); and without information, 230 (19.95%). Concerning in-
cidence, we identified the following distribution: illiterate and with 
incomplete primary education totaled 100.16; with incomplete high 
school, 526.12; with complete high school/incomplete higher edu-
cation, 81.94; with complete higher education, 111.70; and without 
information, 6736.97. On the other hand, there was a predominance 
of 676 (58.63%) elderly people who had no retirement; with retire-
ment, 314 (27.23%); and without information, 163 (14.14%). 

Figure 1 - Gross elder abuse rate (A) and Bayesian rate (B) maps per 100 thousand inhabit-
ants/year, Ribeirao Preto, São Paulo, Brazil (2009-2013)

1 0 1 2 3 4 km1 0 1 2 3 4 km

Gross violence rate
0
95.0 - 250.0
250.0 - 438.0
438.0 - 714.0
714.0 - 50000.0

Bayesian violence rate
0
6.3 - 250.0
250.0 - 438.0
438.0 - 714.0
714.0 - 3676.5

A B



4Rev Bras Enferm. 2021;74(Suppl 2): e20190141 7of

Spatial analysis of elder abuse in a Brazilian municipality

Rodrigues RAP, Chiaravalloti-Neto F, Fhon JRS, Bolina AF. 

In Figure 2, Moran’s I map by place of resi-
dence (A) shows a heterogeneous concentra-
tion of sectors with a high incidence rate of 
violence surrounded by neighbors with high 
rates (high-high), including areas peripheral. In 
contrast, in Moran’s I analysis by place of occur-
rence (B), this same condition was evidenced 
especially in the central areas of the municipal-
ity. Areas of low incidence were also observed 
with neighborhoods that also presented low 
values (low-low), with greater concentration 
of this event in peripheral regions.

We verified, conducting an analysis of 
the list of cases by place of occurrence and 
residence, that of the 1,141 elder abuse 
events, more than 80% occurred at their 
homes. Only 4% suffered violence more than 
5,000 m away from their homes (Table 1). ́

The univariate Ripley’s K function results 
assess the spatial distribution of cases of 

violence by places of occurrence (Graph A) and residence (Graph 
B). We found that both presented an aggregate pattern up to a 
distance of 11,000 meters, with peaks (maximum aggregation) 
occurring at an approximate distance of 5,000 meters. We also 
verified that, in graph C, the punctual distribution of cases by 
occurrence showed spatial dependence in relation to distribu-
tion by place of residence up to a distance of 5,000 m (Figure 3). 

Table 1 - Elder abuse distribution according to distance between places 
of residence and place of occurrence, Ribeirão Preto, São Paulo, Brazil 
(2009 – 2013)

Distância (m) n %

0 (same address) 919 80.5
2 to less than 100 19 1.7
100 to less than 200 14 1.2
200 to less than 500 19 1.7
500 to less than 1000 28 2.5
1000 to less than 2000 33 2.9
2000 to less than 5000 68 6.0
5000 to 13557 41 4.0
Total 1141 100.0
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Figure 3 - Elder abuse case distribution by place of residence and occur-
rence, according to the univariate Ripley’s K function, Ribeirão Preto, São 
Paulo, Brazil (2009 – 2013)

Figure 2 - Spatial distribution of elder abuse map according to Moran’s I by place of residence 
(A) and occurrence (B), Ribeirão Preto, São Paulo, Brazil (2009 – 2013).
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Figure 1 shows elder abuse rates (per 100,000 inhabitants/
years) according to census tracts, whereas in section 1A the 
gross rate is described and, in 1B, the Bayesian rate. It is noted 
that the smoothing by means of a local empirical Bayesian rate 
showed a reduction in the number of areas with zero rates and 
a decrease in the upper limit of the rates, from 50000.00 to 
3676.5 (per 100 thousand inhabitants/years).

DISCUSSION

In this study, we found a higher incidence rate of elder abuse 
in males and in those aged 60-69 years. In Mexico, research also 
found that violence was more frequent in elderly males, but 
also among younger people, aged 60 to 64 years(18). However, a 
systematic literature review found that it affects one in six older 
elderly people, i.e., approximately 141 million people aged 80 
and over in the world suffer some form of abuse(4).

The study of violence is complex due to the diverse populations 
affected, the operational definitions and the different research 
methods(19), which also explains data diversity. Elder abuse is known 
to present itself differently between sexes, and this reiterates the 
need to know the dynamics of its social determinants, particularly 
with regard to the educational and cultural role among men(18).
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Another aspect that makes it difficult to study this phenomenon 
is underreporting, especially when offenders are family members. 
In this context, little is known about the true extent of violence, 
the most prevalent forms, the triggering and risk factors, the 
distinctive characteristics of offenders and the consequences 
for elderly victims(20).

In this light, a surprising fact was evidenced in this study: the 
highest rate of notification of violence refers to cases that occurred 
at elderly people’s homes. In this regard, eventually inactive 
elderly people with few options for family and social support 
end up not having their inherent care needs fulfilled regarding 
senescence and senility. Another factor associated with family 
violence is lack of social, economic and social support structure, 
as this generates conflicts among family members, with elderly 
people being particularly affected as they are more vulnerable.

Despite not being analyzed in this study, many reports of 
elder abuse involved abuse of illicit drugs and alcohol by a family 
member, especially children or grandchildren(21). 

Although most of reports in this study pointed to occurrence 
of violence at their homes, we know that only a small portion of 
victims seek protection services(22). Violence concealment results 
mainly from the fear of possible conflicts and shame of elderly 
people in the face of this condition. Another barrier involves el-
derly people in situations of physical and cognitive vulnerabilities, 
typical of senescence and senility(23), which hinder access to legal 
protection mechanisms. 

These data support the results of this study when analyzing 
the spatial distribution of elder abuse rates, as well as Moran’s 
I by place of occurrence, as both indicated a predominance 
of records in the central areas of Ribeirão Preto. Violence is a 
phenomenon that affects several social strata, including urban 
centers. Although most cases occur at elderly people’s homes, 
during data collection, we observed records of violence also in 
public transportation and public/private places such as banks, 
supermarkets, health services, among others. With the police 
station being close to the central region of Ribeirão Preto favors 
the formalization of complaints, mainly because it is a popula-
tion that may present difficulties for urban mobility. Moreover, 
even though the media divulges the importance of registering 
violence, elderly people living in the periphery can be considered 
mostly with less education, which makes access to information 
and knowledge of the safety net and their rights more difficult. 

However, Moran’s I data by place of residence shows high-
risk spatial clusters throughout the municipality, including in 
peripheral areas. Research carried out in different American 
cities through geoprocessing showed a considerable increase 
in this phenomenon in peripheries, as evidenced in this study. 
The authors point out lack of research to investigate how 
elderly people experience violence and its consequences and 
how this experience can change their lives and compromise 
their autonomy(24). 

In the international and national literature, few studies have 
performed the spatial analysis of elder abuse records, which 
makes it difficult to discuss these data. An analysis of this type 
with the general population, carried out in the United States, 
assessed 3,109 records of intentional traumatic violence. It veri-
fied, by Moran’s I, four main areas with significant grouping of 

incidents of this event, being related to the lack of education, 
among other factors(25). Specifically with the elderly population, 
a household survey carried out in a Brazilian municipality using 
the Kernel estimate identified that the areas with the lowest 
concentration of income and low education were the most 
affected by violence(26). We emphasize that this study assessed 
this occurrence at elderly people’s homes using a specific data 
collection instrument to track down violence.

However, this methodology differs from that used in this 
study, which analyzed the formalized record of violence at the 
Police Station, Elder Abuse Department, a public institution that 
records complaints of violence and intervenes in abusive cases 
with a view to complying with legislation at the municipal level. 
Despite the limitations regarding the underreporting of violence, 
we infer that our findings contribute to a diagnosis of the mu-
nicipality’s situation, since the police station is an appropriate 
place to formalize cases of elder abuse.

Consubstantiating this situational diagnosis, using geoprocess-
ing becomes an important instrument for understanding violence 
and, therefore, contributes to public policy management. It is in 
this context of debate that spatial representation of violence us-
ing the Geographic Information System, considered essential to 
identify high-risk areas, raises reflections on the need for reform 
in the social justice sector(25).

Violence can be considered a public health problem, given 
the multidimensionality of the determinants that enhance its 
occurrence. The scientific literature has shown that ecological 
aspects such as ethical, political, cultural and social issues in 
each context can interfere with the occurrence of this event(25).

This data supports the present investigation, as it shows spatial 
dependence on distribution per occurrence up to a distance of 
5,000 m from their places of residence. However, a divergent result 
was found in a retrospective survey of American elderly people, as 
the authors identified a low correlation between place of violence 
between elderly people and neighborhood(27). Although elder 
abuse is a global phenomenon(19), we do not consider it pertinent 
to disregard its relationship with cultural and social contexts(19, 

22), which justifies the divergence among data.
In Brazil, prejudice against elderly people stems from the 

concept of old age being a phase of inactivity, in which there 
is a lack of learning capacity, which favors oppression and 
discrimination to spread(23). Despite institutional mechanisms 
to prevent and report elder abuse, in practice they are not 
effective in ensuring adequate protection for these people(28). 
However, data suggest that elderly people have also sought 
more the police station to record the occurrence, as evidenced 
in a study that identified an increase in the number of records 
of violence over the years(21). 

It is important to highlight that the police station is an em-
bracement space for elderly victims of aggression; therefore, 
in addition to formally registering the event, it needs to be 
articulated with health and social services sectors to make the 
necessary referrals and, consequently, strengthen social justice. 
Thus, nurses must, during assessment of elderly people both in 
health services and at home, 

to detect risks of violence to propose integration between the 
health service and social justice and, therefore, early intervention.
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Study limitations

This study has the following potential limitations: a) type of eco-
logical study design, which does not allow individual inferences; b) 
underreporting of violence due to the difficulty of dependent elderly 
people to go to a place of notification and even for not knowing 
that there is a proper place for this; c) lack of standardization of 
information recorded in police reports by service professionals as 
well as underestimated and incomplete record of secondary data.

Contributions to nursing, health, public policies

The data of this research, obtained through GIS and spatial 
analysis use, contribute to dimension especially the elder abuse 
behavior in Ribeirão Preto, besides providing elements to sub-
sidize the conception and management of intersectoral health 
strategies. We reiterate that violence is a public health problem 
that affects elderly people’ social and family lives, who are con-
sidered more vulnerable. 

The family environment must be analyzed and public policies 
must propose and implement social support for families and 

elderly people. It is in this context that the health sector, through 
health professionals, must be prepared to assess elderly victims of 
violence, both during care in health services and during home visits. 

CONCLUSION

We found a higher rate of violence records among elderly men, 
aged 60 to 70 years and without a partner. In Moran’s I analysis, 
when analyzing the event location, we identified that the spatial 
correlation of high clusters of elder abuse was concentrated in 
the city center; however, in an analysis by place of residence, 
it was present in all regions. Finally, more than 80% of cases of 
violence analyzed ran at elderly people’s own homes and with 
spatial dependence on distribution by occurrence up to a distance 
of 5,000 m from their places of residence. 
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