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Built environment and its association with self-rated health 
in Brazilian elderly: National Health Survey 2013

Abstract  The present study aims to investigate 
the association between the built environment 
and positive self-rated health among older adults 
from Brazilian capitals. It is a cross-sectional pop-
ulation-based study, which collected data from 
the National Health Survey 2013 and the Obser-
vatório das Metrópoles. The outcome was a posi-
tive self-rated health. The built environment was 
investigated by the Urban Wellbeing Index (IBEU, 
in Portuguese). Analyses were performed by multi-
level logistic regression (95%CI). Among the 4,643 
elderly individuals evaluated in this study, 51.5% 
reported a positive self-rated health (95%CI: 50.0-
52.9). Elderly people living in capitals with higher 
IBEU terciles were more likely to have a positive 
self-rated health (OR: 1.42; 95%CI: 1.08-1.86 
(T2); OR: 1.78; 95%CI: 1.35-2.33 (T3)). As for the 
dimensions of the IBEU, the following were associ-
ated with the outcome: urban infrastructure (OR: 
1.56; 95%CI: 1.13-2.16), urban environmental 
conditions (OR: 1.49; 95%CI: 1.10-2.04), urban 
housing conditions (OR: 1.45; 95%CI: 1.05-1.99), 
and urban collective services (OR: 1.72; 95%CI: 
1.30-2.27). A positive association was found be-
tween better conditions of the built environment 
and one’s perception of health, regardless of indi-
vidual characteristics. Promoting changes in the 
built environment can be effective in improving 
health levels, thus favoring healthy aging.
Key words  Healthy of the elderly, Health status, 
Built environment, Health Surveys
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Introduction

Population projection surveys in Brazil indicate 
that the country is experiencing a highly pro-
nounced population aging1, and a growing part of 
this population today lives in cities2,3. Both scenar-
ios impose new challenges in terms of promoting 
healthy aging, that is, the process of developing 
and maintaining a functional capacity that en-
ables wellbeing in old age and which also reflects 
the way in which elderly individuals interact with 
their surroundings, as well as the planning of cit-
ies with an inclusive and accessible urban environ-
ment that provides support for such a process4.

In this sense, it is essential to evaluate the 
health conditions of the elderly population, as well 
as their determinants and conditions, especially 
at the population level. Thus, a measure that has 
proven useful for this purpose is self-rated health, 
an important indicator in the assessment of glob-
al health5,6. Self-rated health consists of objective 
and subjective aspects that must undergo an in-
dividual’s judgment, thus representing a multidi-
mensional construct that encompasses domains 
related to physical, social, and mental wellbeing7.

Furthermore, self-rated health is considered 
to be a good predictor of morbidity and mortality, 
the use of health services, and functional decline 
among the elderly, highlighting the differences 
among more vulnerable subgroups5,6,8. Self-rated 
health is also influenced by several factors, the 
most widely investigated being those related to 
individual characteristics, such as demographic 
and socioeconomic conditions, multimorbidities, 
and lifestyle habits, relationships that are already 
well-established in the literature7,9-12.

Moreover, considering the limitations of in-
dividual attributes when investigating the phe-
nomena of health and disease, it is necessary to 
understand the variables related to the built envi-
ronment where people live. There is a fair amount 
of evidence illustrating that individual health 
conditions, including self-rated health, vary de-
pending on where people live13-21, demonstrating 
that worse conditions in the built environment 
are associated with worse health conditions and a 
worse perception of it. By contrast, environments 
that provide safe and esthetically pleasing loca-
tions, with access to leisure destinations and ser-
vices in general, positively influence the adoption 
of healthy habits and, consequently, one’s health 
status.

Research also shows that such aspects are, in 
addition to the adoption of healthy behaviors, 
relevant to social interaction, functionality, and 

access to services, factors directly related to the 
self-rated health among the elderly14-16. However, 
most studies that have investigated the relation-
ship between the built environment and self-rat-
ed health among the elderly were carried out in 
high-income countries, and the results indicate 
that the greater the socioeconomic disadvantage 
of the place of residence, the worse the self-rated 
health status of the elderly. However, individuals 
who reported that there was greater social cohe-
sion in their neighborhoods were less likely to 
provide a negative perception of their health17-20. 
It is important to highlight that such associations 
occurred within a certain cultural, social, and 
physical infrastructure and may not have the 
same meaning for countries with different eco-
nomic situations. Furthermore, the vast majority 
of studies conducted in Brazil which investigate 
self-rated health are limited to the adult pop-
ulation. They suggest that living in places with 
worse socioeconomic conditions, a lower popu-
lation density, and physical and social problems 
(accumulated trash, a lack of pavement, security 
and public transport) tend to be associated with 
worse self-rated health13,21-25, and a study con-
ducted with the elderly population demonstrated 
that living in places with marked social inequal-
ities was a factor related to a worse self-rated 
health26.

Given the above, it is essential to investigate 
whether or not the direction and/or magnitude 
of the associations between the characteristics of 
the built environment and the self-rated health 
differ from that of high-income countries, as well 
as among the elderly population. Thus, present 
study aimed to analyze the prevalence of positive 
self-rated health among Brazilian elderly indi-
viduals and its association with factors within the 
built environment in Brazilian capital cities. This 
study is based on the hypothesis that elderly indi-
viduals living in capital cities with better built en-
vironment conditions, represented in this study 
by the Urban Wellbeing Index (IBEU, in Portu-
guese), will have greater chances of achieving a 
positive self-rated health.

Methods

This is a cross-sectional study with secondary 
data from the National Health Survey (NHS), a 
nationwide population survey, conducted be-
tween 2013 and 2014 by the Brazilian Institute of 
Geography and Statistics (IBGE) in partnership 
with the Ministry of Health (MH).
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The NHS was constructed to include a repre-
sentative sample of adults, aged 18 years or over, 
living in private households in Brazil, with the 
exception of those located in special census sec-
tors (barracks, military bases, temporary accom-
modations, camps, boats, penitentiaries, penal 
colonies, prisons, jails, nursing homes, orphan-
ages, convents, and hospitals). This study sought 
to produce data, at a national level, on sociode-
mographic characteristics, health status, and life-
styles of the Brazilian population, as well as data 
on health care and the use of health services.

The sampling process was planned in order to 
obtain a representative sample, with geographic 
disaggregation, considering the country’s mac-
ro-regions, states, and capitals. The NHS data 
were collected using a three-stage probabilistic 
sample. In the first stage, the primary sampling 
units (PSUs) consisted of census sectors or a set 
of sectors, selected through simple random sam-
pling, households were selected as secondary 
units (10 to 14 households in each PSU), and 
adult residents (18 years or older) were selected 
as tertiary sampling units.

The NHS-2013 had a sample of 205,546 
adults interviewed in 60,202 households, con-
ducted using three data collection forms, re-
ferring to the household, the residents, and the 
individual. The interviews were pre-scheduled 
and data were collected on handheld computers 
(Personal Digital Assistants - PDAs). The present 
study used only information from individuals 
aged 60 years or over (n=23,815) selected with 
equiprobability among all adult residents of the 
household, whose information came from the fi-
nal two forms. Further information on the 2013 
NHS can be found in a previous study27,28.

Study variables

Outcome variable
The outcome variable of the present study 

was self-rated health, measured through the fol-
lowing question: “How do you rate your health?” 
The available response categories were: very 
good, good, fair, bad, and very bad. For analy-
sis purposes, the responses were grouped into 
two categories, based on the original, positive 
self-rated health (very good and good) and nega-
tive self-rated health (regular, bad, and very bad) 
(reference category).

Main exposure variable
To analyze the characteristics of the built envi-

ronment, the Municipal IBEU28 was used, which 

was calculated for all Brazilian municipalities, 
using information from the 2010 Demographic 
Census. The IBEU aims to evaluate the urban 
dimension of well-being enjoyed by citizens in 
terms of the social services provided by the State, 
relating it to the collective conditions of life in the 
city promoted by the built environment, in the 
scales of housing and the nearby neighborhood 
and through equipment and urban services.

The Municipal IBEU consisted of five dimen-
sions: Urban Mobility (D1), Urban Environmen-
tal Conditions (D2), Urban Housing Conditions 
(D3), Urban Collective Services (D4), and Urban 
Infrastructure (D5). All of these dimensions were 
defined considering the necessary properties of 
urban space that can enable collective living con-
ditions for its inhabitants, having in common the 
possibility of being understood based on urban 
conditions that favor greater or lesser wellbeing 
for its residents29. Chart 1 presents a description 
of the indicators that make up each of the dimen-
sions.

To construct the IBEU, it was considered that 
each of the dimensions would have the same 
weight, being considered of equal importance to 
guarantee urban well-being. However, the com-
position of each dimension followed the quantity 
and characteristics of the indicators belonging 
to them. Finally, the values of each of the indica-
tors were standardized and defined in the range 
between zero and one, and for each, the closer 
to one, the better their condition. For further in-
formation, IBEU data is available at the Obser-
vatório das Metrópoles website29. For the purpos-
es of statistical analysis in the present study, both 
the IBEU and its dimensions were categorized 
into tertiles.

Individual level variables
The individual adjustment variables includ-

ed were: sex (male/female), age group (60-69 
years, 70-79 and 80 years or over); education (no 
education and incomplete elementary school, 
complete elementary school and incomplete 
high school, complete secondary school and in-
complete higher education, and complete higher 
education); skin color (white, black, or brown), 
considering that, in the categorization of this 
variable, the yellow and indigenous categories 
were excluded as they represented less than 1.5% 
of the sample; lives with spouse or partner (yes 
and no); practicing physical activity during lei-
sure time, and those participants who reported 
practicing at least 150 minutes per week of phys-
ical activity during leisure time were classified as 
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active during leisure time according to the World 
Health Organization (WHO) criteria regarding 
the weekly time spent30.

Multimorbidity was assessed by cutting off 
≥2 diseases, using a list of morbidities available in 
the NHS, and were investigated through a self-re-
ported medical diagnosis. The question applied 
to measure each disease based on self-reported 
medical diagnosis was: “Has a doctor ever diag-
nosed you as having (each disease)?”. The follow-
ing diseases were included in the present study: 
systemic arterial hypertension (SAH), diabetes, 
high cholesterol, heart disease, stroke, asthma, 
arthritis or rheumatism, chronic back problems, 
depression, mental illnesses (schizophrenia, bi-
polar disorder, or obsessive-compulsive disor-
der), lung diseases (chronic bronchitis, emphyse-
ma, or chronic obstructive pulmonary disease), 
cancer, chronic renal failure, and work-related 
musculoskeletal diseases (WMSDs).

Statistical Analysis

Built environment variables relating to Bra-
zilian capital cities and individual variables were 
combined into a single database. The resulting 
data consisted of a structure at two levels: indi-
vidual (level 1) and capital (level 2).

The data were analyzed using the STATA SE 
14 statistical program and all analyses took into 
account the design effect and sampling weights 
resulting from complex sampling. Initially, the 
sample was described through descriptive statis-
tics, using absolute and relative frequencies with 
95% confidence intervals (95%CI) for categorical 
variables.

The association between the built environ-
ment and self-rated health was analyzed through 
the construction of Multilevel Logistic Regres-
sion models, with the first level represented by 
individuals and the second level by Brazilian cap-
ital cities.

This approach was chosen to represent the 
two-level structure of the data and because mul-
tilevel modeling with random intercepts consid-
ers this cluster effect. Initially, the effect of level 2 
(capital cities) on the outcomes was determined 
by calculating the Variance Partition Coefficient 
(VPC), defined as the ratio between the vari-
ability between the capitals divided by the sum 
of the variability between the capital cities and 
within the capital cities. In the logistic model, it 
is assumed that the variance of the first level is 
constant and equal to π2/3=3.2931. To this end, 
firstly a null model was tested (with intercept, 
but without exploratory variables), to estimate 

Chart 1. Definition of the dimensions and variables of the Urban Wellbeing Index (IBEU).
Dimensions of IBEU Data source Description of variable composition
Urban mobility Metropolis 

Observatory, 2010 
Demographic Census

Built based on the home-work commute indicator. 

Urban environmental 
conditions

Metropolis 
Observatory, 2010 
Demographic Census

Built based on three indicators: afforestation around homes, 
open sewage around homes, and garbage accumulated around 
homes. 
Categorized into tertiles.

Urban housing 
conditions

Metropolis 
Observatory, 2010 
Demographic Census

Built based on four indicators: subnormal agglomeration, 
household density, resident/bathroom density, and household 
wall material. The indicators in this dimension were 
selected based on the understanding of the conditions of the 
households, as well as their characteristics.

Urban collective 
service provider

Metropolis 
Observatory, 2010 
Demographic Census

Built based on four indicators: adequate water service, adequate 
sewage service, adequate energy service and adequate garbage 
collection. 
Categorized into tertiles.

Urban infrastructure Metropolis 
Observatory, 2010 
Demographic Census

Built based on seven indicators: public lighting, paving, 
sidewalk, curb/guide, manhole, ramp for wheelchair users and 
public places. 
Categorized into tertiles

Source: Authors.
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the proportion of the total variance in self-rated 
health attributed to the differences between cap-
ital cities (level 2).

After this step, multilevel models with mixed 
effects were developed, separated for each vari-
able of the built environment (IBEU and each 
of its dimensions). Model 1 corresponded to the 
crude analysis, where the association of the out-
come with each of the contextual variables was 
tested.

Multivariate analysis was performed using 
two models. First, the association between the 
outcome and each built environment variable 
was adjusted by sex, age group, skin color, marital 
status, and education (model 2). Next, physical 
activity and multimorbidity were included in the 
model (model 3).

For all analyses, 95%CIs were adopted and 
values of p<0.05 were considered statistically sig-
nificant.

Results

The analytical sample of the present study to-
taled 4,643 elderly individual from the 26 Brazil-
ian capital cities and the Federal District, with a 
range of 50 to 537 individuals in each capital. The 
general prevalence of positive self-rated health 
among the elderly was 51.5% (95%CI: 50.0-52.9). 
The capitals where the elderly reported better 
self-rated health were Florianópolis, Vitória, and 
Belo Horizonte, with prevalence levels of 67.7%, 
67.2%, and 61.9%, respectively (p< 0.001) (data 
not presented in the tables).

The sample characteristics are presented in 
Table 1, considering the sample weights. The 
average age of the individuals was 70 years (±8 
years), of which 60.2% were female. Furthermore, 
a predominance of elderly individuals reported 
white skin color (59.8%) and more than half of 
the individuals reported living with a partner. 
Regarding education, more than half of the indi-
viduals had no education or had incomplete ele-
mentary education. By contrast, the proportion 
of elderly individuals with a higher education 
degree was approximately 18%. Furthermore, it 
was observed that more than 80% of the elder-
ly were classified as inactive during leisure time, 
and 48.8% had multimorbidity.

The prevalence of positive self-rated health 
according to individual characteristics is present-
ed in Table 1. It was observed that this outcome 
was more prevalent in older males, aged between 

60-69 years, with white skin color, and who had a 
complete higher education; in those classified as 
physically active; and in those who had less than 
two chronic diseases.

Regarding the characteristics of the built en-
vironment per Brazilian capital, as represented 
by the IBEU, it was observed that the capital cities 
with the best built environment indicators were 
Vitória (IBEU=0.90), Goiânia (IBEU=0.87), and 
Curitiba (IBEU=0.87) (Figure 1).

Table 2 presents the results of the prevalence 
of positive self-rated health according to the built 
environment represented by the IBEU and its di-
mensions. There was a higher prevalence of the 
outcome according to the highest tertiles of the 
IBEU, as well as its dimensions of environmental 
conditions, housing conditions, urban collective 
services, and urban infrastructure.

Regarding the association between positive 
self-rated health and the built environment, 
these results are shown in Table 3. Significant 
variability in positive self-rated health was found 
when comparing the capital cities in model 1 
(null model), in such a way that the variation 
explained by the difference between Brazilian 
capitals for the outcome was 4.0% (ICC=0.039, 
p<0.001). In multilevel models 2 and 3, carried 
out with adjustments for individual variables, it 
was observed that in both, with the exception 
of urban mobility, all other contextual variables 
were associated with the outcome.

Thus, considering Model 3, it was found that 
the positive self-rated health was associated with 
the IBEU and its dimensions, not including ur-
ban mobility. Elderly individuals living in capitals 
with the highest IBEU tertiles (second and third 
tertiles) were 42% and 78%, respectively, more 
likely to report good self-rated health (OR: 1.42; 
95%CI: 1.08-1.86; OR: 1.78; 95%CI: 1.40-2.33).

Regarding the associations between positive 
self-rated health and the IBEU dimensions, it 
was observed that elderly individuals who lived 
in capital cities with the highest tertile of envi-
ronmental and urban housing conditions had a 
nearly 50% greater chance of achieving a positive 
self-rated health. Regarding the dimension of 
collective services, both the intermediate tertile 
and the highest tertile were positively associated 
with the outcome (OR: 1.42; 95%CI: 1.09-1.87; 
OR: 1.72; 95%CI: 1.30-2.27). Finally, the chance 
of reporting good self-rated health was 56% 
higher among elderly individuals living in capital 
cities with the highest tertile of urban infrastruc-
ture (Table 3).
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Discussion

The results found in the present study support 
the hypothesis that the characteristics of the built 
environment are associated with the self-rated 
health in elderly residents of Brazilian capital cit-
ies. In general, higher tertiles of the IBEU, as well 
as its dimensions of environmental conditions, 
housing conditions, collective services, and ur-
ban infrastructure were associated with greater 
chances of positive self-rated health.

More than half of the elderly people in this 
study reported a positive self-rated health. These 
findings are consistent with prior studies, which 
demonstrated a prevalence of between 50.4% and 
53.1% when investigating elderly individuals liv-
ing in municipalities in the South, Southeast, and 
Northeast regions of Brazil7,32,33.

However, in two surveys, one carried out in 
Campinas-SP and another in the city of Rio de 
Janeiro-RJ, the authors found a higher prevalence 
of positive self-rated health among individuals 
aged 60 years or over (80.9% and 83%, respec-
tively)10,25. This divergence in prevalence can be 
explained by the way the self-rated health was 
evaluated and categorized.

The results of this study showed that elderly 
individuals living in places with better urban en-
vironmental conditions, characterized by greater 
afforestation and less sewage or garbage accumu-
lated around their homes, were more likely to re-
port a positive self-rated health when compared 
to elderly people who lived in capital cities with 
the worst conditions of these indicators. These 
findings corroborate a British cohort study that 
followed up on 6,500 people, aged between 45 

Table 1. Sociodemographic characteristics, health conditions, and lifestyle habits of the elderly, as well as the 
prevalence of a positive self-rated health according to individual variables among elderly residents in Brazilian 
capital cities. National Health Survey, 2013 (n=4,643).

Individual variables n (%)
Positive Self-Rated 

Health p-value
% (95%CI)

Sex 0,446 0,446
Female 1,633 (60.21) 52.91 (50.22-55.58)
Male 3,010 (39.79) 54.70 (50.97-58.38)

Age range 0.070 0,070
60-69 years old 2,578 (55.21) 55.87 (53.01-58.69)
70-79 years old 1,402 (29.38) 51.03 (47.01-55.03)
≥80 years old 663 (15.41) 50.52 (45.07-55.97)

Skin color <0.001 <0,001
White 2,471 (59.87) 60.61 (57.77-63.39)
Brown/black 2,172 (40.13) 43.19 (40.06-46.38)

Lives with a partner 0.554 0,554
Yes 1,932 (51.81) 54.27 (51.02-57.48)
No 2,711 (48.19) 52.93 (49.95-55.88)

Level of Education <0.001 <0,001
No education/incomplete elementary 2,452 (50.57) 42.62 (39.56-45.74)
Complete elementary/incomplete secondary 501 (11.00) 48.96 (42.45-55.52)
Complete secondary/incomplete higher education 897 (20.54) 64.53 (60.08-68.74)
Complete higher education 793 (17.89) 75.06 (70.94-78.76)

Leisure-time physical activity <0.001 <0,001
Physically inactive (<150 min/week) 3,792 (82.06) 48.45 (46.03-50.87)
Physically active (≥150 min/week) 851 (17.94) 77.31 (73.42-80.77)

Multimorbidities <0.001 <0,001
<2 diseases 2,349 (51.19) 60.67 (58.44-62.86)
≥2 diseases 2,294 (48.81) 30.40 (28.16-32.74)

95%CI: 95% confidence interval.

Source: Authors.
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and 68 years, for 10 years, which revealed that 
living close to green spaces has the potential to 
increase physical activity, reduce self-reported 
anxiety, and mitigate noise and air pollution, fac-
tors that directly influence self-rated health34.

Furthermore, studies conducted in Brazil 
demonstrated that elderly individuals report a 
greater tendency towards social and community 
interaction in wooded environments35 and with 
lower urban density36. Hence, older individuals 
feel encouraged to socialize at the same time that 
they tend to be more physically active, and the 
literature shows that both factors are associated 
with a better self-rated health7,33,37. Furthermore, 
an English cross-sectional study, conducted with 
999 elderly individuals, aged 65 years or over, 
showed a positive association between good 
health assessment and urban structure, charac-
terized by the presence of places for leisure, avail-
ability of public transport, and pleasant places to 
walk. It should be noted that both the outcome 
and the exposure were measured through indi-
vidual perception38.

Research also shows that housing conditions 
have a great influence on health levels as well as 

individuals’ self-rated health39,40. This associa-
tion was also demonstrated in the present study, 
where older people with better housing condi-
tions, represented by such indicators as house-
hold density, number of bathrooms per resident, 
and the material in which the home is built, were 
more likely to report a better self-rated health.

From this same perspective, most elder-
ly people prefer to age in their own homes and 
maintain as much independence as possible. 
They also represents the portion of the popula-
tion that spends more time at home. Thus, living 
in homes with adequate conditions can positively 
influence one’s health, wellbeing, and autonomy 
of these individuals, which results in a better per-
ception of their own health.

Likewise, the literature shows that collective 
public services, such as water treatment, sewage, 
and garbage collection, have a direct impact on 
the health of the population, especially concern-
ing infectious and parasitic diseases, thus affect-
ing the self-rated health of individuals who live 
in in places that do not provide such essential 
services24,41. This fact was proven by the present 
study, which demonstrated that elderly people 

Figure 1. Urban Wellbeing Index according to the Brazilian state capitals. 

Source: Metropolis Observatory, 2010 Demographic Census.
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living in capital cities with good indicators for the 
provision of the aforementioned services were 
more likely to report a better self-rated health.

Furthermore, this finding is in line with the 
study carried out with the adult population of 
the 27 Brazilian capital cities, which showed that 
higher levels of coverage of sewage network, wa-
ter supply, and garbage collection services were 
associated with a lower probability of a negative 
self-rated health24. Precarious access to water and 
sanitation is associated with scenarios of extreme 
poverty and, consequently, social inequality. This 
scenario of risk is related to the increased inci-
dence of acute infectious diseases and the preva-
lence of chronic diseases41.

Regarding the urban infrastructure of the 
capital cities, consisting of indicators of pub-
lic lighting, sidewalks, curbs, and ramps, it was 
observed that better conditions of these factors 
were associated with greater chances of a posi-
tive self-rated health on the part of the elderly. 
Corroborating this finding, studies indicate that 
physical and mental health, social integration, 
and a better quality of life and self-rated health 
of the elderly are closely related to their active 
mobility. As this behavior occurs in external en-
vironments, this fact reinforces the importance 
of urban environments that offer safety and good 
infrastructure for pedestrians, such as sidewalks 
and public street lighting, as these are directly re-
lated to active mobility of the elderly population, 
and thus to better health conditions14-16,42-44.

This study is one of the first conducted in 
Brazil to investigate the association between 
self-rated health and the built environment in the 
elderly population, showing significant associa-
tions among these factors. These results are im-
portant for several reasons: the elderly represent 
the fastest growing age group, especially in mid-
dle-income countries like Brazil, and they tend to 
have a worse self-rated health when compared to 
younger people. Furthermore, this target popula-
tion is more susceptible to barriers or infrastruc-
ture in the built environment due to a decline in 
functionality and mobility, as well as the decrease 
in their social networks.

Therefore, these findings regarding the in-
fluence of the characteristics of the built envi-
ronment on the self-rated health of the elderly 
population in Brazilian capital cities contributes 
to expanding scientific knowledge in the area of 
environmental determinants and conditions of 
health.

Some limitations must be considered when 
interpreting the results of this study. First, the 
use of a cross-sectional design limits the identi-
fication of a causal link between built environ-
ment variables and self-rated health; however, it 
does indicate the magnitude of the associations, 
potentially bringing new approaches to the de-
velopment of the study area. Second, the use of 
self-reported measures may overestimate the 
prevalence of the outcome. Furthermore, the 
sample used is representative of the elderly pop-
ulation living in the 27 Brazilian capitals, mak-
ing it impossible to interpret the results for other 
areas of the country. Furthermore, in this study, 
the total variance in individual self-rated health 
was not substantially explained by the contextu-
al level of the capital cities, but it is important to 

Table 2. Prevalence of positive self-rated health according to 
built environment variables among elderly residents of Bra-
zilian capital cities. National Health Survey, 2013 (n=4,643).

Contextual level variables
Positive Self-Rated Health

% (95%CI) p-value*
IBEU tercile <0,001

Low 41.71 (36.89-46.69)
Average 51.56 (48.17-54.94)
High 59.20 (55.96-62.36)

IBEU Urban Mobility 
tercile

0.401

Low 54.47 (51.45-57.45)
Average 52.25 (48.67-55.80)
High 51.73 (48.01-55.42)

IBEU Environmental 
Conditions tercile

<0.001

Low 43.42 (39.15-47.79)
Average 55.24 (51.73-58.70)
High 55.02 (51.65-58.34)

IBEU Housing Conditions 
tercile

<0.001

Low 44.17 (39.86-48.58)
Average 54.17 (51.0-57.31)
High 57.49 (54.44-60.48)

IBEU Urban Collective 
Services tercile

<0.001

Low 42.05 (37.69-46.55)
Average 53.75 (49.82-57.63)
High 55.71 (52.77-58.62)

IBEU Urban Infrastructure 
tercile

<0.001

Low 44.31 (39.81-48.90)
Average 51.50 (48.31-54.67)
High 56.35 (53.14-59.50)

95%CI: 95% confidence interval. *Pearson Chi-square Test.

Source: Authors.
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note that there was a statistically significant as-
sociation between the characteristics of the built 
environment and self-rated health, even after 
considering individual characteristics.

Conclusion

The results demonstrated that better conditions 
in the built environment, represented by higher 
tertiles of the IBEU, as well as its dimensions of 
urban infrastructure, urban environmental and 
housing conditions, and urban collective services 
are associated with greater chances of positive 
self-rated health among elderly individuals liv-
ing in Brazilian capital cities, corroborating the 
hypothesis that the environment influences indi-
vidual health.

Self-rated health is a widely used indicator to 
assess the general health status, especially of the 

elderly population, as it is capable of predicting 
physical conditions, such as morbidity and mor-
tality and functional decline, as well as mental 
health and wellbeing. To improve the health con-
ditions of the Brazilian elderly population, it is 
necessary that the built environment of cities be 
optimized by increasing the availability of appro-
priate places for active mobility, physical activity, 
and other leisure activities, and by augmenting 
the provision of urban services, such as garbage 
collection and sanitation, in order to promote 
healthy habits and reduce the risk of diseases and 
illnesses common to this population.

Therefore, it is necessary to integrate health 
policies into urban planning. Resulting from 
such integration, the potential benefits related to 
improving the built environment include better 
health conditions and, consequently, a more pos-
itive self-rated health among the elderly popula-
tion.

Table 3. Association between characteristics of the built environment and positive self-rated health among elderly 
residents of Brazilian capital cities. National Health Survey, 2013 (n=4,643).

Variables at the contextual level
Model 1* Model 2** Model 3***

OR (95%CI) OR (95%CI) OR (95%CI)
IBEU 

Low 1 1
Average 1.55 (1.21-1.98) 1.31 (1.02-1.69) 1.42 (1.08-1.86)
High 2.11 (1.66-2.69) 1.62 (1.26-2.09) 1.78 (1.35-2.33)

IBEU Urban Mobility
Low 1 1 1
Average 0.75 (0.51-1.11) 0.77 (0.57-1.04) 0.81 (0.57-1.15)
High 0.87 (0.59-1.27) 0.95 (0.70-1.29) 0.98 (0.69-1.39)

IBEU Environmental Conditions
Low 1 1 1
Average 1.57 (1.16-2.12) 1.26 (0.95-1.66) 1.28 (0.95-1.73)
High 1.64 (1.21-2.23) 1.35 (1.02-1.81) 1.49 (1.10-2.04)

IBEU Housing Conditions
Low 1 1 1
Average 1.34 (0.97-1.85) 1.14 (0.84-1.53) 1.29 (0.93-1.78)
High 1.71 (1.24-2.36) 1.35 (1.01-1.82) 1.45(1.05-1.99)

IBEU Urban Collective Services
Low 1 1 1
Average 1.62 (1.26-2.08) 1.34 (1.04-1.72) 1.42 (1.09-1.87)
High 2.03 (1.57-2.62) 1.59 (1.23-2.06) 1.72 (1.30-2.27)

IBEU Urban Infrastructure
Low 1 1 1
Average 1.33 (0.99-1.79) 1.14 (0.88-1.49) 1.21 (0.90-1.61)
High 1.77 (1.27-2.48) 1.48 (1.10-1.98) 1.56 (1.13-2.16)

*Model 1 Unadjusted; **Model 2 adjusted for: sex, age range, skin color, marital status, and level of education; ***Model 3 adjusted 
for: sex, age range, skin color, marital status, and level of education, physical activity, and multimorbidities. OR: Odds Ratio; 95%CI: 
95% Confidence Interval.

Source: Authors.



3146
A

nt
un

es
 M

C
 et

 a
l.

Collaborations

MC Antunes, HN Zardeto and SL Pscheidt par-
ticipated in the analysis and interpretation of 
data and the write-up of the article. DN Mello 
and G Custódio participated in the write-up of 
the article. MWC Giehl is responsible for the 
conception and planning of the study, analysis 
and interpretation of the data, and the write-up 
of the article. All authors critically reviewed the 
work, approved its final version, and are respon-
sible for all aspects of the work.

Acknowledgements

MC Antunes would like to thank the Conselho 
Nacional de Desenvolvimento Científico e Tec-
nológico (CNPq - Brazil) for the grant received 
through the UFSC Programa Institucional de 
Iniciação Científica e Tecnológica (PIICT) 
(PROPESQ Notice 01/2022).



3147
C

iência &
 Saúde C

oletiva, 28(11):3137-3148, 2023

References

1.	 Bonifácio G, Guimarães R. Projeções populacionais 
por idade e sexo para o Brasil até 2100. Rio de Janeiro: 
Ipea; 2021.

2.	 Instituto Brasileiro de Geografia e Estatística (IBGE). 
Censo demográfico 2010. Rio de Janeiro: IBGE; 2011.

3.	 Health Organization (WHO). Global Age-friendly Ci-
ties: A Guide. Geneva: WHO; 2008.

4.	 World Health Organization (WHO). Decade of heal-
thy ageing: baseline report. Geneva: WHO; 2020.

5.	 Lima-Costa MF, Cesar CC, Chor D, Proietti FA. Sel-
f-rated Health Compared with Objectively Measured 
Health Status as a Tool for Mortality Risk Screening 
in Older Adults: 10-Year Follow-up of the Bam-
buí Cohort Study of Aging. Am J Epidemiol 2012; 
175(3):228-235. 

6.	 Idler EL, Benyamini Y. Self-Rated Health and Morta-
lity: A Review of Twenty-Seven Community Studies. J 
Health Soc Behav 1997; 38(1):21-37. 

7.	 Confortin SC, Giehl MWC, Antes DL, Schneider IJC, 
D’Orsi E. Autopercepção positiva de saúde em idosos: 
estudo populacional no Sul do Brasil. Cad Saude Pu-
blica 2015; 31(5):1049-1060. 

8.	 McFadden E, Luben R, Bingham S, Wareham N, Kin-
month AL, Khaw KT. Social inequalities in self-rated 
health by age: Cross-sectional study of 22 457 mid-
dle-aged men and women. BMC Public Health 2008; 
8(1):1-8. 

9.	 Martin LG, Schoeni RF, Freedman VA, Andreski P. 
Feeling Better? Trends in General Health Status. J Ge-
rontol Series B 2007; 62(1):S11-S21. 

10.	 Borim FSA, Barros MBA, Neri AL. Autoavaliação da 
saúde em idosos: pesquisa de base populacional no 
Município de Campinas, São Paulo, Brasil. Cad Saude 
Publica 2012; 28(4):769-780. 

11.	 Pavão ALB, Werneck GL, Campos MR. Self-rated he-
alth and the association with social and demographic 
factors, health behavior, and morbidity: a national he-
alth survey. Cad Saude Publica 2013; 29(4):723-734. 

12.	 Pagotto V, Bachion MM, Silveira EA. Autoavaliação 
da saúde por idosos brasileiros: revisão sistemática da 
literatura. Rev Panam Salud Publica 2013; 33(4):302-
310. 

13.	 Rodrigues DE, César CC, Xavier CC, Caiaffa WT, 
Proietti FA. The place where you live and self-rated 
health in a large urban area. Cad Saude Publica 2015; 
31:246-256.

14.	 Barnett DW, Barnett A, Nathan A, van Cauwenberg 
J, Cerin E. Built environmental correlates of older 
adults’ total physical activity and walking: a systema-
tic review and meta-analysis. Int J Behav Nutr Phys Act 
2017; 14(1):1-24. 

15.	 Cerin E, Nathan A, van Cauwenberg J, Barnett DW, 
Barnett A. The neighbourhood physical environment 
and active travel in older adults: A systematic review 
and meta-analysis. Int J Behav Nutr Phys Act 2017; 
14(1):1-23. 

16.	 Rachele JN, Sugiyama T, Davies S, Loh VHY, Turrell 
G, Carver A, Cerin E. Neighbourhood built environ-
ment and physical function among mid-to-older aged 
adults: A systematic review. Health Place 2019; 58. 

17.	 Omariba DWR. Neighbourhood characteristics, in-
dividual attributes and self-rated health among older 
Canadians. Health Place 2010; 16(5):986-995. 

18.	 Wen M, Hawkley LC, Cacioppo JT. Objective and 
perceived neighborhood environment, individual SES 
and psychosocial factors, and self-rated health: an 
analysis of older adults in Cook County, Illinois. Soc 
Sci Med 2006; 63(10):2575-2590. 

19.	 Patel KV, Eschbach K, Rudkin LL, Peek MK, Marki-
des KS. Neighborhood context and self-rated health 
in older Mexican Americans. Ann Epidemiol 2003; 
13(9):620-628. 

20.	 Stroope S, Cohen IFA, Tom JC, Franzen AB, Valasik 
MA, Markides KS. Neighborhood perception and sel-
f-rated health among Mexican American older adults. 
Geriatr Gerontol Int 2017; 17(12):2559-2564. 

21.	 Cremonese C, Backes V, Olinto MTA, Dias-da-Cos-
ta JS, Pattussi MP. Neighborhood sociodemographic 
and environmental contexts and self-rated health 
among Brazilian adults: a multilevel study. Cad Saude 
Publica 2010; 26(12):2368-2378. 

22.	 Höfelmann DA, Roux AVD, Antunes JLF, Peres MA. 
Association of perceived neighborhood problems 
and census tract income with poor self-rated health 
in adults: a multilevel approach. Cad Saude Publica 
2015; 31:79-91. 

23.	 Meireles AL, Xavier CC, Andrade ACS, Friche AAL, 
Proietti FA, Caiaffa WT. Autoavaliação da saúde em 
adultos urbanos, percepção do ambiente físico e social 
e relato de comorbidades: Estudo Saúde em Beagá. 
Cad Saude Publica 2015; 31:120-135. 

24.	 Massa KHC, Filho ADPC. Saneamento básico e saúde 
autoavaliada nas capitais brasileiras: uma análise mul-
tinível. Rev Bras Epidemiol 2020; 23:1-13. 

25.	 Santos SM, Werneck GL, Faerstein E, Lopes CS, Chor 
D. Focusing neighborhood context and self-rated he-
alth in the Pró-Saúde Study. Cad Saude Publica 2018; 
34(5):e00029517. 

26.	 Massa KHC, Chiavegatto Filho ADP. Income Inequa-
lity and Self-Reported Health Among Older Adults in 
Brazil. J Appl Gerontol 2021; 40(2):152-161. 

27.	 Szwarcwald CL, Malta DC, Pereira CA, Vieira MLFP, 
Conde WL, Souza Júnior PRB, Damacena GN, Aze-
vedo LO, Azevedo e Silva G, Theme Filha MM, Lopes 
CS, Romero DE, Almeida WS, Monteiro CA. Pesquisa 
Nacional de Saúde no Brasil: concepção e metodolo-
gia de aplicação. Cien Saude Colet 2014; 19(2):333-
342. 

28.	 Souza-Júnior PRB, Freitas MPS, Antonaci GA, Szwar-
cwald CL. Desenho da amostra da Pesquisa Nacional 
de Saúde 2013. Epidemiol Serv Saude 2015; 24(2):207-
216. 

29.	 Índice de Bem-Estar Urbano (IBEU). Observatório 
das Metrópoles. IBEU Municipal: Índice de Bem-Es-
tar Urbano dos municípios brasileiros [Internet]. 2016 
[acessado 2022 nov 12]. Disponível em: https://ibeu.
observatoriodasmetropoles.net.br/ibeu-municipal/.

30.	 World Health Organization (WHO). Guidelines on 
physical activity and sedentary behaviour. Geneva: 
WHO; 2020.

31.	 Rodríguez G, Elo I. Intra-class correlation in random
-effects models for binary data. Stata J 2003; 3(1):32-
46.

32.	 Silva RJS, Smith-Menezes A, Tribess S, Rómo-Perez 
V, Virtuoso Júnior JS. Prevalência e fatores associados 
à percepção negativa da saúde em pessoas idosas no 
Brasil. Rev Bras Epidemiol 2012; 15(1):49-62. 



3148
A

nt
un

es
 M

C
 et

 a
l.

33.	 Barbosa FDS, Morais DB, Júnior GSM, Santos CKA, 
Sampaio RAC, Santos Silva, RJ. Associated factors 
with negative health perception and quality of life of 
Brazilian older adults. Motricidade 2020; 16(S1):144-
155. 

34.	 de Keijzer C, Tonne C, Basagaña X, Valentín A, Singh
-Manoux A, Alonso J, Antó JM, Nieuwenhuijsen MJ, 
Sunyer J, Dadvand P. Residential surrounding green-
ness and cognitive decline: A 10-year follow-up of 
the whitehall II cohort. Environ Health Perspect 2018; 
126:7. 

35.	 Roppa C, Falkenberg JR, Stangerlin DM, König Brun 
FG, Brun EJ, Longhi, SJ. Diagnóstico da percepção 
dos moradores sobre a arborização urbana na Vila Es-
tação Colônia - bairro Camobi, Santa Maria - RS. Rev 
Soc Bras Arbor Urbana 2019; 2(2):11. 

36.	 Gonçalves Lourenço JDS. Percepção da população so-
bre a arborização da cidade de São João Del-Rei, Mi-
nas Gerais. Rev Soc Bras Arbor Urbana 2017; 12(2):62. 

37.	 Czaja SJ, Moxley JH, Rogers WA. Social Support, Iso-
lation, Loneliness, and Health Among Older Adults in 
the PRISM Randomized Controlled Trial. Front Psy-
chol 2021; 12:728658.

38.	 Bowling A, Barber J, Morris R, Ebrahim S. Do percep-
tions of neighbourhood environment influence heal-
th? Baseline findings from a British survey of aging. 
J Epidemiol Community Health 2017; 60(6):476-483. 

39.	 Amián JG, Alarcón D, Fernández-Portero C, Sán-
chez-Medina JA. Aging Living at Home: Residential 
Satisfaction among Active Older Adults Based on 
the Perceived Home Model. Int J Environ Res 2021; 
18(17):8959. 

40.	 Chen Y, Cui PY, Pan YY, Li YX, Waili N, Li Y. Asso-
ciation between housing environment and depressive 
symptoms among older people: a multidimensional 
assessment. BMC Geriatr 2021; 21(1):1-10. 

41.	 Razzolini MTP, Günther WMR. Impactos na saúde 
das deficiências de acesso a água. Saude Soc 2008; 
17(1):21-32.

42.	 Ferreira FR, César CC, Camargos VP, Lima-Costa 
MF, Proietti FA. Aging and Urbanization: The Nei-
ghborhood Perception and Functional Performance 
of Elderly Persons in Belo Horizonte Metropolitan 
Area-Brazil. J Urban Health 2009; 87(1):54-66. 

43.	 Balfour JL, Kaplan GJ. Neighborhood environment 
and loss of physical function in older adults: eviden-
ce from the Alameda County Study. Am J Epidemiol 
2002; 155(6):507-515. 

44.	 van Cauwenberg J, Nathan A, Barnett A, Barnett DW, 
Cerin E. Relationships Between Neighbourhood Phy-
sical Environmental Attributes and Older Adults’ Lei-
sure-Time Physical Activity: A Systematic Review and 
Meta-Analysis. Sports Med 2018; 48(7):1635-1660. 

Article submitted 20/10/2022
Approved 30/05/2023
Final version submitted 02/06/2023

Chief editors: Romeu Gomes, Antônio Augusto Moura da 
Silva

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC


