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Urban environment and sociodemographic factors 
in physical activity among adults and older adults
Ambiente urbano e fatores sociodemográficos na prática de atividade física em adultos 
e idosos
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ABSTRACT
Introduction: Insufficient physical activity is a public health challenge as it may be associated with 
an increased risk of chronic noncommunicable conditions and reduced perception of quality of life. 
Although environmental and sociodemographic factors influence physical activity, studies in cities in 
the Brazilian countryside remain limited. Objective: To analyze the relationship between perceived 
urban environment, sociodemographic factors, and physical activity among adults and older adults 
living in the urban area of Santa Cruz, Rio Grande do Norte, Brazil. Methods: A cross-sectional ob-
servational study with a quantitative approach was conducted with 229 participants. Physical activity 
was assessed using the International Physical Activity Questionnaire, and environmental perception 
was evaluated using the Neighborhood Environment Walkability Scale. Descriptive analyses, cor-
relations, the Student’s t test, and multiple linear regression were performed (p < 0.05). Results: No 
correlations were observed between physical activity, age, and perceived urban environment, nor were 
differences in physical activity observed between adults and older adults (p > 0.05). In the multiple 
linear regression analysis, satisfaction with the environment (β = -142.52; 95% CI: -236.90 to -48.14; 
p = 0.003), age group (β = -156.47; 95% CI: -273.16 to -39.79; p = 0.009), and income (β = -230.93; 
95% CI: -420.47 to -41.39; p = 0.017) remained associated with physical activity. Conclusion: So-
ciodemographic factors and perceived urban environment were associated with physical activity, sug-
gesting the multifactorial nature of physically active behavior in urban contexts.

Keywords: Physical activity; Built environment; Aging; Active mobility; Health promotion.

RESUMO
Introdução: A prática insuficiente de atividade física constitui desafio de saúde pública, podendo estar asso-
ciada ao aumento do risco de condições crônicas não transmissíveis e à redução da percepção da qualidade de 
vida. Embora fatores ambientais e sociodemográficos influenciem o comportamento ativo, estudos nessa te-
mática em cidades do interior brasileiro ainda são limitados. Objetivo: Analisar a relação entre percepção do 
ambiente urbano, fatores sociodemográficos e atividade física em adultos e idosos residentes na zona urbana 
de Santa Cruz, Rio Grande do Norte, Brasil. Métodos: Estudo observacional transversal com abordagem 
quantitativa, realizado com 229 participantes. A atividade física foi avaliada pelo International Physical 
Activity Questionnaire, e a percepção ambiental pela Neighborhood Environment Walkability Scale. Foram 
realizadas análises descritivas, correlações, teste t e regressão linear múltipla (p < 0,05). Resultados: Não 
foram observadas correlações entre atividade física, idade e percepção do ambiente urbano, nem diferenças 
na atividade física entre adultos e idosos (p > 0,05). Na regressão linear múltipla, satisfação com o ambiente 
(β = -142,52; IC 95%: -236,90 a -48,14; p = 0,003), grupo etário (β = -156,47; IC 95%: -273,16 a 
-39,79; p = 0,009) e renda (β = -230,93; IC 95%: -420,47 a -41,39; p = 0,017) permaneceram associados 
à atividade física. Conclusão: Fatores sociodemográficos e percepção do ambiente urbano estiveram associados 
à atividade física, sugerindo o caráter multifatorial do comportamento ativo em contextos urbanos.

Palavras-chave: Atividade física; Ambiente construído; Envelhecimento; Mobilidade ativa; Promoção da saúde.

Introduction
Physical activity (PA) is conceptualized as a complex 
and dynamic behavior, present in different domains, 
including leisure, mobility, household chores, and work 
1. Regular exercise is associated with promoting health 
and preventing chronic non-communicable diseases, 
including cardiovascular disease, type 2 diabetes, high 

blood pressure, obesity, and various types of cancer2–4. 
Despite its benefits, levels of physical inactivity remain 
high worldwide. In Brazil, recent data indicate that 
33.3% of adults in the capitals of Brazilian states and 
the Federal District have insufficient levels of PA5. This 
result is similar to global estimates, according to which 
27% to 32% of adults do not meet the minimum PA 
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recommendations, with a higher prevalence in high-
er-income countries and in contexts marked by rapid 
urbanization6,7. 

This behavior results from the interaction of multiple 
determinants, which makes it difficult to explain based 
on a single dimension8. This view is consistent with eco-
logical models of health behavior, which posit that PA 
emerges from a combination of individual, interperson-
al/social, environmental, and political factors9. In this 
context, the urban environment has received attention 
due to its influence, with attributes such as street con-
nectivity, accessibility to destinations, the presence of 
green spaces, and the quality of the infrastructure being 
associated with greater participation in PA10,11. 

Beyond the physical characteristics of the environ-
ment, the perception of the urban environment also in-
fluences active behavior. Factors such as safety, aesthetics, 
and environmental quality influence how urban spaces 
are used and, consequently, levels of PA12,13. Additional-
ly, the relationship between the urban environment and 
PA varies according to population groups, with different 
characteristics of the built environment having distinct 
effects on children, adults, and older adults14.

The relationship between the urban environment 
and PA varies throughout the life cycle, reflecting 
physiological, social, and behavioral changes associat-
ed with aging. Physical activity levels tend to decrease 
progressively with age, and this decline is influenced 
by factors such as reduced functional capacity, a high-
er prevalence of chronic diseases, and changes in daily 
routines15. A systematic review with meta-analysis in-
dicates that, in older adults, the associations between 
the built environment and PA are inconsistent and de-
pend on the activity domain analyzed, as well as the 
specific characteristics of the environment16. Further-
more, the practice of PA is not evenly distributed across 
the population, as it is influenced by individual, social, 
and contextual determinants, including gender, socio-
economic level, health status, and psychosocial factors, 
reflecting the multifactorial nature of this behavior17–20.

Despite advances in research, much of the current 
evidence is concentrated in large urban centers and 
high-income countries. This limits the generalizability 
of the results to different contexts, such as smaller cities 
and developing regions, where urban, social, and eco-
nomic characteristics may differ substantially21–23. In 
the Brazilian context, studies point to the importance 
of deepening understanding of environmental factors 
associated with PA, as well as improving assessment 

methods and instruments considering local specifici-
ties23–25.

Considering that municipalities in the interior of 
Northeast Brazil present urban, social, and environ-
mental characteristics distinct from large centers and 
remain little explored in the national literature, the 
objective of the current study was to analyze the as-
sociations between the perception of the urban envi-
ronment, sociodemographic factors, and the practice of 
PA in adult and older adult residents in the urban area 
of ​​a municipality in the interior of Northeast Brazil.

Methods
This is a cross-sectional observational study with a 
quantitative approach, conducted with adult and older 
adult residents in the urban area of ​​the municipality 
of Santa Cruz, Rio Grande do Norte, Brazil. Accord-
ing to data from the Brazilian Institute of Geography 
and Statistics26, the municipality has approximately 
38,996 inhabitants, a territorial area of ​​624 km², and 
a population density of 59.76 inhabitants/km², which 
is substantially lower than that observed in the state 
capital, Natal (4,488.03 inhabitants/km²). Data collec-
tion took place between November 2025 and February 
2026, covering neighborhoods in all regions of the mu-
nicipality.

Ethical considerations
The study was conducted in accordance with the ethi-
cal principles established in Resolution No. 466/2012 
of the National Health Council, which regulates re-
search involving human beings in Brazil.

The project was approved by the Research Ethics 
Committee of the Federal Institute of Education, Sci-
ence and Technology of Rio Grande do Norte (Comi-
tê de Ética em Pesquisa-CEP do Instituto Federal de 
Educação, Ciência e Tecnologia do Rio Grande do Norte – 
IFRN), through the Brazil Platform, under CAAE No. 
91933225.9.0000.0225. All participants were informed 
about the objectives, procedures, risks, and benefits of the 
research, and were guaranteed confidentiality of infor-
mation and the right to withdraw at any time. Participa-
tion occurred after signing the Informed Consent Form.

Sample
The sample consisted of 229 participants recruited 
using non-probability convenience sampling. Recruit-
ment was conducted in homes, streets, and public spac-
es in different neighborhoods, seeking to broaden the 
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diversity of the sample. In total, 252 individuals were 
approached. Of these, 16 did not agree to participate, 
and 7 did not complete the data collection instruments 
due to understanding difficulties during the interview, 
resulting in a final sample of 229 participants (128 
female and 101 male). As only fully completed ques-
tionnaires were included in the analyses, there were no 
missing data.

Eligibility criteria
Individuals aged 18 years or older, who had resided 
in the urban area of ​​the municipality for at least six 
months, who voluntarily agreed to participate in the 
study by signing the Informed Consent Form, and who 
demonstrated the capacity to understand and respond 
to the data collection instruments were included.

Data collection
The interviews were conducted exclusively by the prin-
cipal investigator, who had been previously trained 
in the standardized application of the instruments, 
through the in-person and individual administration 
of printed questionnaires, from Wednesday to Friday, 
during the morning and afternoon periods. After the 
participant had signed Informed Consent Form, all 
questions were read aloud by the researcher, who re-
corded the answers directly on the forms, maintaining 
the sequence of questions and the same application 
procedures for all participants, in order to ensure uni-
formity in data collection throughout the study period.

Instruments
PA was assessed using the short form of the Interna-
tional Physical Activity Questionnaire (IPAQ), validat-
ed for the Brazilian population. This instrument was de-
veloped by an international consortium with the aim of 
standardizing PA measurements across different coun-
tries and cultural contexts27. In the Brazilian validation 
study, the version showed satisfactory results regarding 
validity and reproducibility28. For the analyses, the to-
tal time spent on PA in minutes per week (min/week) 
was used, calculated by summing the weekly minutes 
of walking and moderate PA, plus twice the minutes 
of vigorous PA, and only considering episodes with a 
minimum duration of 10 continuous minutes.

The perception of the urban environment was as-
sessed using the Neighborhood Environment Walk-
ability Scale (NEWS), adapted for the Brazilian con-
text, composed of 83 items. This instrument is used to 

collect information about an individual’s perceptions of 
urban environment characteristics related to mobility 
and PA29. According to Malavasi et al.30, the question-
naire presents an α value of 0.8042, indicating a good 
level of internal consistency, making it suitable for eval-
uating the relationship between environmental barriers 
and PA in Brazilian communities. The dimensions an-
alyzed were residential density (neighborhood), access 
to destinations, street characteristics, places for walk-
ing or cycling, neighborhood aesthetics (surroundings), 
traffic safety, safety in relation to crime, and satisfaction 
with the environment. The scores were calculated by 
averaging the corresponding items, with negative items 
previously reversed, so that higher values ​​represented a 
more favorable perception of the urban environment.

Sociodemographic data were collected using a 
questionnaire containing information on age, gender, 
marital status, income, and education. Marital status 
was categorized as single, married/cohabiting, di-
vorced, and widowed. Income was categorized as <1 
minimum wage, 1–2 minimum wages, 3–4 minimum 
wages, and ≥5 minimum wages, considering as a ref-
erence the national minimum wage of R$ 1,518.00 in 
effect at the beginning of data collection. For statistical 
analysis, education level was grouped into four catego-
ries: no schooling, complete or incomplete primary ed-
ucation, complete or incomplete secondary education, 
and complete or incomplete higher education.

Statistical analysis
Statistical analysis was performed using JASP software 
(version 0.95.4; JASP Team, Amsterdam, Nether-
lands). Sample size was estimated using a priori power 
analysis in G*Power software, version 3.131. A medium 
effect size (f² = 0.15) was considered, as proposed by 
Cohen32, adopting a statistical power of 80%, signifi-
cance level of α = 0.05, and 15 predictors, resulting in a 
minimum sample of 139 participants..

Initially, a descriptive analysis of the variables was 
performed. Continuous variables are presented as mean 
and standard deviation, accompanied by the median 
and minimum and maximum values ​​to complement 
the description of the data distribution, and categorical 
variables as absolute and relative frequency. The nor-
mality of the data was assessed using the Shapiro-Wilk 
test, Q-Q plots, skewness, and kurtosis. Considering 
the high sensitivity of the Shapiro-Wilk test to sample 
size, the choice of how to present continuous variables 
and the statistical tests also took into account the visual 
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inspection of the distributions. Pearson or Spearman 
correlations were used, depending on the data distribu-
tion, and the t-test for independent samples was used 
to compare adults and older adults.

Multiple linear regression models using the Enter 
method were employed to investigate the associations 
between PA, sociodemographic variables, and percep-
tion of the urban environment. All independent vari-
ables were included simultaneously in the model. The 
adequacy of the model was assessed by inspecting the 
residuals, verifying the assumptions of independence, 
normality, and homoscedasticity. Multicollinearity 
among the independent variables was assessed using 
the Variance Inflation Factor (VIF < 5) and tolerance 
(> 0.20). The significance level adopted was p < 0.05.

Results
Sample characteristics
The sample (n = 229) was composed mostly of female 
participants (55.9%) and adults (60.3%). A predomi-
nance of participants had primary education (37.1%), 
an income between 1 and 2 minimum wages (59.8%), 
and were married (52.0%). The remaining characteris-
tics are presented in Table 2.

Table 1 – Sociodemographic characteristics of the sample
Variable n %
Gender

Female 128 55.9
Male 101 44.1

Age group
Adult 138 60.3
Older adult 91 39.7

Schooling
No schooling 6 2.6
Primary education 85 37.1
Secondary education 79 34.5
Higher education 59 25.8

Income
< minimum wage 35 15.3
1 - 2 minimum wages 137 59.8
3 - 4 minimum wages 20 8.7
≥ 5 minimum wages 37 16.2

Marital status
Married 119 52.0
Single 67 29.3
Widowed 23 10.0
Divorced 20 8.7

Values ​​are expressed as absolute (n) and relative (%) frequency. Edu-
cation levels include the categories complete and incomplete.

Reported PA averaged 528.52 min/week (SD 
= 384.46), with values ​​ranging from 0 to 1890 min/
week. The mean age was 50.01 years (SD = 18.86). 
Variables related to the perception of the urban envi-
ronment showed moderate values, with higher means 
for satisfaction (3.49 ± 0.60) and safety in relation to 
crime (3.18 ± 0.56), while the availability of places to 
walk or cycle presented lower values ​​(1.90 ± 0.41). The 
variables related to the perception of the urban envi-
ronment indicated intermediate means for access (2.64 
± 0.42) and traffic safety (2.32 ± 0.38). Table 1 presents 
the complete findings.

Table 2 – Descriptive characteristics of the continuous variables in 
the study

Variable Mean ± standard 
deviation Median Minimum-

maximum

Physical activity (minutes/
week) 528.52 ± 384.46 470.00 0 – 1890

Age (years) 50.01 ± 18.86 51.00 18 – 88
Neighborhood 2.04 ± 0.28 2.00 1.33 – 3.00
Streets 2.90 ± 0.51 3.00 1.00 – 4.00
Places to walk/cycle 1.90 ± 0.41 1.80 1.00 – 3.60
Surroundings 2.34 ± 0.47 2.33 1.00 – 3.67
Satisfaction 3.49 ± 0.60 3.56 1.06 – 4.94
Accessibility 2.64 ± 0.42 2.71 1.29 – 3.57
Traffic safety 2.32 ± 0.38 2.25 1.38 – 3.63
Crime safety 3.18 ± 0.56 3.17 1.50 – 4.00

Values are ​​expressed as mean ± standard deviation, median, and 
minimum–maximum values.

Correlations between physical activity, age, and 
perception of the urban environment
The correlations between PA, age, and perception of the 
urban environment are presented in Table 3. No cor-
relations were observed between PA and age or vari-
ables of perception of the urban environment (p > 0.05).

Regarding age, positive correlations were ob-
served with neighborhood (r = 0.154; p = 0.020) and 
surroundings (r = 0.173; p = 0.009), in addition to a 
negative correlation with traffic safety (ρ = -0.172; p 
= 0.009). There were no correlations between age and 
streets, places to walk or cycle, satisfaction, access, and 
safety in relation to crime (p > 0.05).

No differences were observed between adults and 
older adults for PA (566.45 ± 406.87 vs. 470.99 ± 
341.92 min/week; p = 0.066), nor for the variables of 
perception of the urban environment evaluated (p > 
0.05) (Table 4).

When comparing genders, no differences were ob-
served for PA (p = 0.079). Differences were observed 
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for the variables surroundings, traffic safety, and satis-
faction. The female gender showed higher means for 
surroundings (2.41 ± 0.46 vs. 2.26 ± 0.47; p = 0.017), 
while the male gender showed higher means for traf-
fic safety (2.40 ± 0.38 vs. 2.26 ± 0.36; p = 0.005) and 
satisfaction (3.64 ± 0.62 vs. 3.37 ± 0.56; p < 0.001). 
No differences were observed between genders for the 
other variables evaluated (p > 0.05).

Table 3 – Correlations between physical activity, age, and perception 
of the urban environment

Variable Physical activity
(minutes/week) p Age p

Age −0.118a 0.076 — —
Neighborhood −0.016a 0.808 0.154b 0.020*
Streets 0.022a 0.744 0.038b 0.567
Places for walking/cycling 0.082a 0.217 0.019a 0.772
Surroundings 0.001a 0.994 0.173b 0.009**
Satisfaction −0.127a 0.055 −0.092a 0.167
Access −0.098a 0.139 0.060b 0.366
Traffic safety −0.126a 0.057 −0.172a 0.009**
Crime safety −0.074a 0.262 0.122a 0.066

a = Spearman correlation; b = Pearson correlation; *p < 0.05; **p < 0.01.

Multiple linear regression: predictors of physical 
activity
Multiple linear regression analysis identified associa-
tions between satisfaction with the environment, age 
group, and income with PA (min/week), as shown in 
Table 5. Satisfaction with the environment was as-
sociated with PA (min/week), β = -142.52 (95% CI: 
-236.90; -48.14; p = 0.003), as was the older adult 
age group, β = -156.47 (95% CI: -273.16; -39.79; p = 
0.009), and income between 3 and 4 minimum wages, 

β = -230.93 (95% CI: -420.47; -41.39; p = 0.017). The 
other variables did not remain significantly associated 
with PA (min/week) after adjusting for the variables 
included in the model. The model presented R² = 0.12, 
adjusted R² = 0.07, and p = 0.005.

Table 5 – Multiple linear regression model for weekly physical 
activity time
Variable β 95% CI p
Satisfaction -142.52 -236.90; -48.14 0.003
Age group (older adult) -156.47 -273.16; -39.79 0.009
Income (3–4 minimum wages) -230.93 -420.47; -41.39 0.017

β = unstandardized regression coefficient; 95% CI = 95% confidence 
interval; R² = 0.12; adjusted R² = 0.07; F(15,213) = 2.47; p = 0.005.

Discussion 
The current investigation aimed to understand how the 
perception of urban spaces and sociodemographic fac-
tors relate to PA in adult and older adult residents in the 
urban area of ​​a municipality in the interior of Northeast 
Brazil. The main findings indicated that PA was associ-
ated with satisfaction with the urban environment, age 
group, and income. In the comparisons between groups, 
no differences in PA were observed between adults and 
older adults or between genders, while gender-related 
differences were identified for some dimensions of en-
vironmental perception, especially surroundings, traffic 
safety, and satisfaction with the environment.

The results suggest associations between PA and 
sociodemographic factors, as well as with the percep-
tion of the urban environment, after adjusting for the 
variables included in the model. The association be-
tween age group and PA observed in the multiple re-
gression follows a pattern frequently identified in the 

Table 4 – Comparison of physical activity variables and environmental perception according to age group and gender

Variable
Adults

Mean ± standard 
deviation

Older adults
Mean ± standard 

deviation
p

Female
Mean ± standard 

deviation

Male
Mean ± standard 

deviation
p

Physical activity (minutes/
week) 566.45 ± 406.87 470.99 ± 341.92 0.066 568.20 ± 390.11 478.22 ± 373.04 0.079

Neighborhood 2.01 ± 0.27 2.08 ± 0.30 0.055 2.07 ± 0.27 2.00 ± 0.30 0.058
Streets 2.90 ± 0.49 2.91 ± 0.55 0.895 2.87 ± 0.54 2.94 ± 0.48 0.315
Places for walking/cycling 1.89 ± 0.43 1.92 ± 0.37 0.553 1.93 ± 0.41 1.86 ± 0.40 0.185
Surroundings 2.31 ± 0.50 2.40 ± 0.41 0.125 2.41 ± 0.46 2.26 ± 0.47 0.017*
Satisfaction 3.54 ± 0.66 3.42 ± 0.51 0.150 3.37 ± 0.56 3.64 ± 0.62 <0.001*
Access 2.64 ± 0.43 2.65 ± 0.42 0.782 2.66 ± 0.43 2.62 ± 0.42 0.560
Traffic safety 2.35 ± 0.41 2.27 ± 0.33 0.149 2.26 ± 0.36 2.40 ± 0.38 0.005*

Crime safety 3.15 ± 0.58 3.23 ± 0.53 0.312 3.16 ± 0.56 3.21 ± 0.56 0.495

Independent samples t-test; *p < 0.05.
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international literature. A systematic review involving 
older adults demonstrated a progressive reduction in 
PA levels with advancing age, with less participation in 
regular activities among older age groups15. Similarly, 
demographic and biological factors, including age and 
gender, have been consistently identified as important 
correlates of active behavior in different populations8. 
Evidence shows wide variation in PA levels among dis-
tinct population groups and geographic contexts, sug-
gesting that active behavior is influenced by multiple 
individual and environmental factors6,17.

Although no significant differences in PA were 
observed between adults and older adults, age group 
remained associated with PA in the adjusted model. 
Furthermore, the association between income and PA 
observed in this study reinforces the importance of so-
cioeconomic factors in understanding this behavior. In 
a systematic review with meta-analysis stratified by so-
cioeconomic level, only walking and cycling infrastruc-
ture showed a positive association with PA in older 
adults with lower socioeconomic status, while natural 
facilities and green spaces did not show consistent as-
sociations19. In another study, traffic safety, accessibility 
to destinations, urban aesthetics, and density of sports 
facilities were identified as attributes associated with 
PA in older adults33. However, recent evidence indi-
cates that the magnitude of these relationships varies 
according to the population, the urban context, and the 
specific domain of PA analyzed34.

Regarding the perception of the urban environ-
ment, the observed correlations had a low magnitude 
and were not statistically significant. This pattern con-
verges with evidence pointing to inconsistent results 
when environmental characteristics are evaluated in 
isolation. A meta-analysis including perceived envi-
ronment identified reduced magnitudes and hetero-
geneity in the associations between different environ-
mental characteristics and PA21. In European adults, 
the relationship between physical environment and PA 
also showed distinct behavior according to the domain 
analyzed, including leisure-time and transportation 
PA, and total PA35. More recent results reinforce that 
multiple characteristics of the built environment may 
show mixed or no associations with PA when analyzed 
in different age groups14.

Although studies conducted in large urban centers 
have demonstrated positive associations between walk-
ability, access to destinations, street connectivity, and 
levels of PA, these relationships may vary according to 

the characteristics of the urban context analyzed10. Re-
cent research indicates that urban environments more 
conducive to active mobility tend to be associated with 
higher levels of PA and better health-related indica-
tors11,36. In the Brazilian context, however, the high 
heterogeneity among cities regarding urban organi-
zation, accessibility, distribution of public spaces, and 
mobility patterns may be associated with differences in 
the relationship between the perception of the urban 
environment and PA12,25.

The negative association observed between satis-
faction with the urban environment and PA diverges 
from the pattern frequently described in the literature, 
in which more positive environmental perceptions are 
associated with active behaviors. However, the rela-
tionship between perception of the urban environment 
and PA appears to vary according to contextual, be-
havioral, and individual factors. In a Latin American 
urban population, associations in different directions 
were observed between perceived environmental char-
acteristics and PA, including inverse associations be-
tween more favorable perceptions of certain environ-
mental attributes and some domains of PA13. These 
findings suggest that more favorable perceptions of the 
environment do not necessarily correspond to greater 
PA in all contexts. In adults and older adults of lower 
socioeconomic status, attributes of the built environ-
ment, such as urban aesthetics and street connectivity, 
were associated with walking and moderate to vigor-
ous PA, indicating that environmental influence may 
vary according to the PA domain analyzed37. Previous 
studies also suggest that perceived environmental at-
tributes are associated with how individuals experience 
the urban environment, but that this relationship is not 
always directly reflected in PA38. Additionally, individ-
ual cognitive factors, including self-efficacy, perceived 
control, and behavioral habits, have been identified as 
possible factors associated with the relationship be-
tween the built environment and PA20.

In the comparisons between genders, although no 
differences were observed for PA, differences were 
identified related to satisfaction with the environment, 
traffic safety, and surroundings. These results suggest 
differences between males and females in some dimen-
sions of urban environment perception. In a systematic 
review conducted in Latin American countries, asso-
ciations between perception of the urban environment 
and PA showed distinct behavior depending on the 
PA domain analyzed39. Similarly, in a Chilean urban 
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population, certain perceived environmental charac-
teristics showed distinct associations with PA between 
men and women13.

Studies conducted in the Brazilian context have 
also identified associations between the use of public 
spaces, accessibility to leisure areas, and levels of PA, 
although with heterogeneous results among different 
populations and regions of the country. Perceived char-
acteristics of the built environment have been associ-
ated with different forms of PA in Brazilian adults12. 
Accessibility to public spaces has been linked to the 
practice of PA in the Brazilian urban population25, 
while patterns of use of open public spaces have been 
shown to be associated with levels of PA24. National re-
views indicate joint associations of individual, environ-
mental, and social variables in the use of these spaces22.

The low magnitude of the associations and the re-
duced explanatory power of the model reinforce the 
multifactorial nature of PA. Ecological models in health 
suggest that PA results from the simultaneous inter-
action between individual, social, environmental, and 
behavioral factors, making it difficult to identify strong 
associations when environmental characteristics are an-
alyzed in isolation9. Therefore, aspects related to the built 
environment should be interpreted as part of a complex 
network of determinants of PA, influenced by cognitive, 
cultural, socioeconomic, and contextual factors8,20,40.

Several methodological aspects should be con-
sidered when interpreting the results. As this is a 
cross-sectional study, the findings allow for the verifica-
tion of associations between the variables investigated, 
without establishing causal relationships. Among the 
study’s limitations, the use of self-reported instruments 
stands out, as these can be subject to memory bias and 
social desirability biases. Convenience sampling also 
limits the generalizability of the results, which must be 
interpreted within the context of the investigation and 
not extrapolated to other populations or municipalities 
with distinct characteristics. Furthermore, the absence 
of variables related to health status and functional ca-
pacity may have influenced the observed associations. 
Despite this, the study contributes by simultaneously 
investigating sociodemographic factors and the per-
ception of the urban environment in adult and old-
er adult residents of a municipality in the interior of 
Northeast Brazil, a context that is still little explored in 
the national literature. Future studies could use longi-
tudinal designs, incorporate objective measures of PA, 
such as accelerometry, and consider different domains 

of PA and characteristics of the urban environment.
In conclusion, PA in adult and older adult resi-

dents in the investigated municipality was associated 
with sociodemographic factors and subjective aspects 
of the perception of the urban environment. Among 
the variables analyzed, age group, income, and satisfac-
tion with the environment remained associated with 
PA, while the other environmental dimensions showed 
weak or inconsistent associations, suggesting the mul-
tifactorial nature of active behavior.

Although no differences in PA were observed be-
tween adults and older adults in the comparisons be-
tween groups, age group remained associated with PA 
in the regression model. The consistency of income 
and satisfaction with the environment in the model 
suggests associations between socioeconomic and per-
ceptual factors and PA (min/week) in the investigated 
population. Furthermore, the inverse association be-
tween satisfaction with the urban environment and PA 
suggests that favorable environmental perceptions do 
not always correspond to higher PA.

The present study broadens the understanding of 
the relationship between the urban environment and 
PA in cities in the interior of Northeast Brazil, a con-
text that has been little explored in the literature. The 
findings suggest that social and individual factors may 
be more relevant than traditional attributes of the built 
environment, highlighting the importance of consider-
ing territorial, socioeconomic, and cultural particulari-
ties in the investigation of active behavior.

Conflicts of interest
The authors declare no conflict of interest.

Funding
Helena Moreira received funding from the Foundation for Science 
and Technology (Fundação para a Ciência e a Tecnologia - FCT) 
through projects UID/04045/2025 (https://doi.org/10.54499/
UID/04045/2025), UID/04033/2025, LA/P/0126/2020 (https://
doi.org/10.54499/LA/P/0126/2020), UIDB/04621/2025 (https://
doi.org/10.54499/UIDB/04621/2020), and UID/06397/2025. 
The work was also supported by the project “ReFOOD4North – 
Rebuilding FOODshed for a Sustainable Future in the North Re-
gion” (operation no. NORTE2030-FEDER-02654300), funded 
by the European Regional Development Fund (ERDF) through 
the North Regional Programme 2021–2027 (NORTE2030).

Authors’ contributions
Aloise A: Conceptualization; Methodology; Data analysis; Re-

https://creativecommons.org/licenses/by/4.0/


Aloise & Moreira	 Urban environment and physical activity

Rev. Bras. Ativ. Fis. Saúde. 2026;31:e0466i	   Page 8/9  

search; Data curation; Project management; Original manuscript 
writing; Writing - revision and editing; Approval of the final 
manuscript version. Moreira H: Conceptualization; Methodolo-
gy; Supervision; Writing - revision and editing; Approval of the 
final manuscript version.

Statement regarding the use of artificial 
intelligence tools in the article writing process.
For the preparation of this manuscript, the artificial intelligence 
tools ChatGPT and SciSpace were used to perform the following 
activities: assistance in linguistic revision, textual adaptation for Bra-
zilian Portuguese, translation of the abstract, and text organization.

Availability of research data and other materials
After publication, the data will be available from the authors 
upon request.

Acknowledgements
The authors thank the research participants and the institutions 
that contributed to data collection in the municipality of Santa 
Cruz, Rio Grande do Norte, Brazil.

References
1.	 World Health Organization. WHO Guidelines on Physical 

Activity and Sedentary Behaviour. 1st ed. Geneva: World 
Health Organization; 2020.

2.	 Blair SN, Cheng Y, Holder JS. Is physical activity or physical 
fitness more important in defining health benefits? Med Sci 
Sports Exerc. 2001;33(6 Suppl):S379-99. doi: https://doi.
org/10.1097/00005768-200106001-00007

3.	 Lee IM, Skerrett PJ. Physical activity and all-cause 
mortality: what is the dose-response relation? Med Sci 
Sports Exerc. 2001;33(Suppl):S459-71. doi: https://doi.
org/10.1097/00005768-200106001-00016

4.	 Porto LGG, Azevedo MR, Molina GE, Guedes DP, Nahas 
MV, Hallal PC, et al. A relação entre atividade física e 
saúde: uma abordagem histórica e conceitual. Rev Bras 
Ativ Fís Saúde. 2023;28:1–7. doi: https://doi.org/10.12820/
rbafs.28e0293

5.	 Brasil. Ministério da Saúde. Secretaria de Vigilância em 
Saúde e Ambiente. Vigitel Brasil 2006-2024: vigilância de 
fatores de risco e proteção para doenças crônicas por inquérito 
telefônico. Brasília: Ministério da Saúde; 2025.

6.	 Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends 
in insufficient physical activity from 2001 to 2016: a pooled 
analysis of 358 population-based surveys with 1·9 million 
participants. Lancet Glob Health. 2018;6(10):e1077–e1086. 
doi: https://doi.org/10.1016/S2214-109X(18)30357-7

7.	 Sallis JF, Spoon C, Cavill N, Engelberg JK, Gebel K, Parker 
M, et al. Co-benefits of designing communities for active 
living: an exploration of literature. Int J Behav Nutr Phys 
Act. 2015;12(1):30. doi: https://doi.org/10.1186/s12966-
015-0188-2

8.	 Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin 
BW; Lancet Physical Activity Series Working Group. 
Correlates of physical activity: why are some people physically 
active and others not? Lancet. 2012;380(9838):258-71. doi: 
https://doi.org/10.1016/S0140-6736(12)60735-1

9.	 Sallis JF, Owen N, Fisher EB. Ecological models of health 
behavior. in: Glanz K, Rimer BK, Viswanath K, editors. 
Health behavior and health education: Theory, research, and 
practice. 4th ed. San Francisco: Jossey-Bass; 2008. p. 465-86.

10.	 Sallis JF, Cerin E, Conway TL, Adams MA, Frank LD, Pratt 
M, et al. Physical activity in relation to urban environments 
in 14 cities worldwide: a cross-sectional study. Lancet. 
2016;387(10034):2207-17. doi: https://doi.org/10.1016/
S0140-6736(15)01284-2

11.	 Westenhöfer J, Nouri E, Reschke ML, Seebach F, Buchcik 
J. Walkability and urban built environments—a systematic 
review of health impact assessments (HIA). BMC Public 
Health. 2023;23(1):518. doi: https://doi.org/10.1186/
s12889-023-15394-4

12.	 Monteiro LZ, Farias JM, Lima TR, Schäfer AA, Meller 
FO, Silva DAS. Physical activity and perceived environment 
among adults from a city in Southern Brazil. Cien Saude Colet. 
2022;27(6):2197-210. doi: https://doi.org/10.1590/1413-
81232022276.17372021

13.	 Kloss RF, Lorca JC, Rivera AR, Saldaña BF, De Victo ER, 
Ferrari G. Perceived neighborhood built environment and 
physical activity in urban population in Chile. BMC Public 
Health. 2025;25(1):969. doi: https://doi.org/10.1186/
s12889-025-22138-z

14.	 Zhang Y, Koene M, Chen C, Wagenaar C, Reijneveld SA. 
Associations between the built environment and physical 
activity in children, adults and older people: A narrative 
review of reviews. Prev Med. 2024;180:107856. doi: https://
doi.org/10.1016/j.ypmed.2024.107856

15.	 Sun F, Norman IJ, While AE. Physical activity in older people: 
a systematic review. BMC Public Health. 2013;13(1):449. 
doi: https://doi.org/10.1186/1471-2458-13-449

16.	 Barnett DW, Barnett A, Nathan A, Van Cauwenberg J, Cerin 
E. Built environmental correlates of older adults’ total physical 
activity and walking: a systematic review and meta-analysis. 
Int J Behav Nutr Phys Act. 2017;14(1):103. doi: https://doi.
org/10.1186/s12966-017-0558-z

17.	 Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, 
Ekelund U; Lancet Physical Activity Series Working Group. 
Global physical activity levels: surveillance progress, pitfalls, 
and prospects. Lancet. 2012;380(9838):247–57. doi: https://
doi.org/10.1016/S0140-6736(12)60646-1

18.	 Murtagh EM, Murphy MH, Murphy NM, Woods C, Nevill 
AM, Lane A. Prevalence and correlates of physical inactivity 
in community-dwelling older adults in Ireland. PLoS One. 
2015;10(2):e0118293. doi: https://doi.org/10.1371/journal.
pone.0118293

19.	 Malkowski OS, Harvey J, Townsend NP, Kelson MJ, Foster 
CEM, Western MJ; Physical Activity Inequalities in Later 
Life consortium. Correlates and determinants of physical 
activity among older adults of lower versus higher socio-
economic status: a systematic review and meta-analysis. 
Int J Behav Nutr Phys Act. 2025;22(1):83. doi: https://doi.
org/10.1186/s12966-025-01775-y

20.	 Rhodes RE, Janssen I, Bredin SSD, Warburton DER, Bauman 
A. Physical activity: health impact, prevalence, correlates 
and interventions. Psychol Health. 2017;32(8):942-75. doi: 
https://doi.org/10.1080/08870446.2017.1325486

21.	 Duncan MJ, Spence JC, Mummery WK. Perceived 
environment and physical activity: a meta-analysis of selected 
environmental characteristics. Int J Behav Nutr Phys Act. 
2005;2(1):11. doi: https://doi.org/10.1186/1479-5868-2-11

https://creativecommons.org/licenses/by/4.0/


Aloise & Moreira	 Urban environment and physical activity

Rev. Bras. Ativ. Fis. Saúde. 2026;31:e0466i	   Page 9/9  

Cite this article as: 
Aloise A, Moreira H. Urban environment and sociodemographic factors in physical activity among adults and older adults. Rev. Bras. Ativ. Fis. 

Saúde. 2026;31:e0466i. doi: 10.12820/rbafs.31e0466i

Reviewers’ assessment
The authors and/or reviewers did not authorize the 
publication of either of the two reviews.

Editor in Chief 
Átila Alexandre Trapé  

University of São Paulo, Ribeirão Preto, São 
Paulo, Brazil.

Section editor 
Luiz Guilherme Grossi Porto  

University of Brasília, Brasília, Federal 
District, Brazil.

22.	 Fermino R, Reis R. Variáveis individuais, ambientais e sociais 
associadas com o uso de espaços públicos abertos para a 
prática de atividade física: uma revisão sistemática. Rev 
Bras Ativ Fis Saude. 2013;18(5):523-35. doi: https://doi.
org/10.12820/rbafs.v.18n5p523

23.	 Hino AAF, Reis RS, Florindo AA. Ambiente construído e 
atividade física: uma breve revisão dos métodos de avaliação. 
Rev Bras Cineantropom Desempenho Hum. 2010;12(5):387-
94. doi: https://doi.org/10.5007/1980-0037.2010v12n5p387

24.	 Custódio IG, Lopes AADS, Kopp D, Silva ATD, De 
Chaves RN, Rodriguez-Añez CR, et al. Padrão de utilização 
de espaços públicos abertos e nível de atividade física em 
São José dos Pinhais, Paraná. Rev Bras Ciênc Esporte. 
2021;43:e011220. doi: https://doi.org/10.1590/rbce.43.
e011220

25.	 Hino AAF, Rech CR, Gonçalves PB, Reis RS. 
Acessibilidade a espaços públicos de lazer e atividade física 
em adultos de Curitiba, Paraná, Brasil. Cad Saúde Pública. 
2019;35(12):e00020719. doi: https://doi.org/10.1590/0102-
311x00020719

26.	 Instituto Brasileiro de Geografia e Estatística (IBGE). Santa 
Cruz (RN): cidades e estados; 2023. Disponível em: <https://
www.ibge.gov.br/cidades-e-estados/rn/santa-cruz.html> 
[2026 março].

27.	 Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth 
ML, Ainsworth BE, et al. International physical activity 
questionnaire: 12-country reliability and validity. Med 
Sci Sports Exerc. 2003;35(8):1381-95. doi: https://doi.
org/10.1249/01.MSS.0000078924.61453.FB

28.	 Matsudo S, Araujo T, Matsudo V, Andrade D, Andrade E, 
Oliveira LC, et al. Questionário internacional de atividade 
física (IPAQ): estudo de validade e reprodutibilidade no 
Brasil. Rev Bras Ativ Fis Saude. 2001;6(2):5-18.

29.	 Saelens BE, Sallis JF, Black JB, Chen D. Neighborhood-
Based Differences in Physical Activity: An Environment 
Scale Evaluation. Am J Public Health. 2003;93(9):1552-8. 
doi: https://doi.org/10.2105/AJPH.93.9.1552

30.	 Malavasi LM, Duarte MFS, Both J, Reis RS. Escala de 
mobilidade ativa no ambiente comunitário – NEWS Brasil: 
retradução e reprodutibilidade. Rev Bras Cineantropom 
Desempenho Hum. 2007;9(4):339-50.

31.	 Faul F, Erdfelder E, Buchner A, Lang AG. Statistical 
power analyses using G*Power 3.1: Tests for correlation and 
regression analyses. Behav Res Methods. 2009;41(4):1149-
60. doi: https://doi.org/10.3758/BRM.41.4.1149

32.	 Cohen J. Statistical power analysis for the behavioral sciences. 
2nd ed. Hillsdale: Lawrence Erlbaum Associates; 1988.

33.	 You Y, Chen Y, Zhang Q, Hu X, Li X, Yang P, et al. 
Systematic and meta-based evaluation of the relationship 
between the built environment and physical activity behaviors 
among older adults. PeerJ. 2023;11:e16173. doi:  https://doi.
org/10.7717/peerj.16173

34.	 Iamtrakul P, Chayphong S. Analyzing the link between built 
environment and physical activity: a spatial study in suburban 
area. Front Built Environ. 2024;10:1420020. doi: https://doi.
org/10.3389/fbuil.2024.1420020

35.	 Van Holle V, Deforche B, Van Cauwenberg J, Goubert L, 
Maes L, Van De Weghe N, et al. Relationship between the 
physical environment and different domains of physical 
activity in European adults: a systematic review. BMC Public 
Health. 2012;12(1):807. doi: https://doi.org/10.1186/1471-
2458-12-807

36.	 Sallis JF, Cerin E, Kerr J, Adams MA, Sugiyama T, 
Christiansen LB, et al. Built environment, physical activity, 
and obesity: Findings from the International Physical 
Activity and Environment Network (IPEN) Adult Study. 
Annu Rev Public Health. 2020;41(1):119-39. doi: https://
doi.org/10.1146/annurev-publhealth-040218-043657

37.	 Walia AS, King AC, Campero MI, Garcia DM, Lee RE, 
Zamora AN. Exploring the relationship between built 
environment attributes and physical activity in lower-income 
aging adults: preliminary insights from a multi-level trial. Int 
J Environ Res Public Health. 2024;21(5):607. https://doi.
org/10.3390/ijerph21050607

38.	 Zhu J, Kodali H, Wyka KE, Huang TTK. Perceived 
neighborhood environment walkability and health-related 
quality of life among predominantly Black and Latino adults 
in New York City. BMC Public Health. 2023;23(1):127. doi: 
https://doi.org/10.1186/s12889-022-14973-1

39.	 Arango CM, Páez DC, Reis RS, Brownson RC, Parra DC. 
Association between the perceived environment and physical 
activity among adults in Latin America: a systematic review. 
Int J Behav Nutr Phys Act. 2013;10(1):122. doi: https://doi.
org/10.1186/1479-5868-10-122

40.	 Peng Z, Zhang Y, Yang R, Wang Z, Guo J, Zhang M. 
Significant associations between multidimensional 
factors and physical activity among older adults: an 
application of Andersen’s behavioral model. Front Public 
Health. 2026;14:1756044. doi: https://doi.org/10.3389/
fpubh.2026.1756044

Received: 06/01/2026
Reviewed: 07/13/2026 
Approved: 08/15/2026

 

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-6487-8160
https://orcid.org/0000-0002-6240-1614

