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ABSTRACT

Background: Physical activity (PA) is a key determinant of health and body weight, yet participation among
women is influenced by psychosocial and sociocultural factors that may vary across cultural settings. This study ex-
amined the associations between psychosocial determinants, PA, and body mass index (BMI) among women residing
in Amman (Jordan) and Budapest (Hungary), and investigated whether PA mediates the associations between social
support, cultural support for women’s PA, perceived social safety, and BMI.

Methods: A cross-sectional comparative design was employed. A total of 800 women aged 1845 years (Am-
man = 399; Budapest = 401) completed measures of social support for PA, perceived cultural support, perceived
social safety, and PA using the International Physical Activity Questionnaire-Short Form (IPAQ-SF). BMI was calcu-
lated from self-reported height and weight. Nonparametric analyses were conducted to examine cross-cultural differ-
ences and associations among study variables. Bootstrapped mediation analyses (5,000 resamples) were performed
to assess indirect associations between psychosocial determinants and BMI through PA.

Results: Women in Budapest reported significantly higher PA levels, lower BMI, greater perceived social sup-
port, stronger cultural support for women’s PA, and higher perceptions of social safety than women in Amman (all
p <.001). Social support, cultural support, and perceived social safety were positively associated with PA partici-
pation, while PA was negatively associated with BMI (r = —0.35, p <.001). PA partially mediated the associations
between social support and BMI and between cultural support and BMI. No significant indirect association was
observed between perceived social safety and BMI through PA.

Conclusion: Psychosocial and sociocultural environments were significantly associated with women’s PA and
BMI across two culturally distinct populations. PA may represent an important behavioural pathway linking sup-
portive social environments to healthier weight-related outcomes. Interventions that strengthen social support and
culturally supportive environments may contribute to increased PA participation among women.
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1.INTRODUCTION

health concern worldwide and is recognised cancers (World Health Organization, 2025).
as a significant contributor to obesity and Although the health benefits of regular physical
other non-communicable diseases, including activity (PA) are well established, a substantial

Physical inactivity remains a major public cardiovascular disease, type 2 diabetes, and certain
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proportion of adults fail to achieve recommended
activity levels, with women consistently reporting
lower participation rates than men across many
regions of the world (Bauman et al., 2012; Sharara
et al., 2018). Understanding the factors associated
with women’s PA has therefore become an important
public health priority.

PA is increasingly understood as a behaviour
shaped not only by individual motivation but also
by broader social and environmental conditions
(Eriksson et al., 2025). Ecological Models of Health
Behaviour propose that PA is influenced by multi-
ple interacting levels of determinants, including
interpersonal relationships, cultural norms, and en-
vironmental contexts (Sallis & Owen, 2015). Sim-
ilarly, the Social Determinants of Health (SDOH)
framework emphasises that health behaviours and
outcomes are associated with the social conditions
in which individuals live, work, and interact (World
Health Organization, n.d.). Within these frame-
works, psychosocial factors such as social support,
cultural norms, and perceptions of safety may facil-
itate or constrain opportunities for PA participation
(Courneya et al., 2000).

Among these factors, social support has con-
sistently emerged as one of the strongest correlates
of PA (Wang et al., 2014). Supportive relationships
may encourage participation through emotional en-
couragement, practical assistance, and shared en-
gagement in exercise (Moreno-Murcia et al., 2017;
Sallis et al., 1987). Women who perceive greater
support from family members, friends, or peers
generally report higher levels of PA and greater
adherence to health-promoting behaviours (Abrai-
do-Lanza et al., 2017; O’Brien Cousins, 1995;
Prince et al., 2014). However, findings are not en-
tirely consistent across populations. While many
studies report positive associations between social
support and PA (Gao et al., 2025), others suggest
that the magnitude of these relationships may vary
according to cultural context, age, and social expec-
tations (Bauman et al., 2012).

Cultural norms may also shape women’s en-
gagement in PA and sport participation (Coackly,
2015). In some societies, PA is viewed as a socially
acceptable and encouraged behaviour for women
(Bennetter et al., 2023), whereas in others, gender
expectations, social roles, and normative restrictions
may limit opportunities for participation. Previous
research conducted in Middle Eastern populations
has highlighted the influence of cultural expecta-
tions and gender norms on women’s PA behaviour
(Almaghawi, 2022; Obeisat & Gharaibeh, 2012).

Nevertheless, cultural influences remain complex
and context-dependent, and relatively few studies
have examined how perceptions of cultural support
relate to PA and health outcomes across different so-
ciocultural settings.

Perceived safety represents another factor fre-
quently associated with PA participation. Women
who perceive public spaces as safe may be more
willing to engage in outdoor recreation, active trans-
portation, and leisure-time exercise (Lovasi et al.,
2014). Conversely, concerns regarding harassment,
social judgment, unwanted attention, or personal
security may discourage participation in outdoor PA
(Alageel et al., 2023; Amin et al., 2012). However,
evidence regarding the relationship between safe-
ty perceptions and PA remains mixed. While some
studies report significant associations between safe-
ty and activity participation, others suggest that
safety may influence specific forms of activity as
a result from a mix of built and social environment
factors (Bracy et al., 2014), highlighting the need
for further investigation.

PA is also closely associated with body weight
regulation and metabolic health. Higher levels of
PA contribute to increased energy expenditure and
are generally associated with healthier body weight
profiles and lower body mass index (BMI) values
(Warburton & Bredin, 2017; Westerterp, 2013).
However, obesity is increasingly recognised as a
multifactorial condition influenced by behavioural,
social, environmental, and biological factors. Con-
sequently, psychosocial influences may not be
associated with BMI directly but rather through
behavioural pathways such as PA (Kiernan et al.,
2012; Wang et al., 2014). Examining PA as a po-
tential mediator may therefore provide a more com-
prehensive understanding of how social and cultur-
al environments are associated with weight-related
outcomes.

Although previous studies have examined psy-
chosocial determinants of PA and obesity, several
important gaps remain. First, much of the literature
has focused on direct associations between psy-
chosocial factors and PA or BMI, with relatively
few studies investigating whether PA functions as
a mediating mechanism linking psychosocial en-
vironments to weight status. Second, women are
often treated as a homogeneous population despite
evidence that social norms, gender expectations,
and environmental opportunities differ substantial-
ly across cultures. Third, cross-cultural mediation
studies comparing women from Middle Eastern and
European contexts remain limited.
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Addressing these gaps is important because in-
terventions designed to promote women’s PA may
not operate similarly across different sociocultur-
al contexts. While previous cross-cultural studies
have primarily compared PA levels or participation
patterns, less is known about whether the psychoso-
cial pathways linking social environments, PA, and
BMI are consistent across cultures. Although BMI
is influenced by multiple behavioural and contex-
tual factors, including dietary practices and other
lifestyle behaviours, PA remains a central and mod-
ifiable determinant of health. Understanding wheth-
er PA functions as a common behavioural pathway
across distinct social and cultural settings may help
inform the development of more effective, cultur-
ally responsive public health strategies for women.

Therefore, the present study examined women
residing in Amman (Jordan) and Budapest (Hun-
gary), two urban settings characterised by distinct
sociocultural contexts. Specifically, the study inves-
tigated whether perceived social support, cultural
support for women’s PA, and perceived social safe-
ty were associated with PA and BMI, and whether
PA mediated the associations between these psy-
chosocial determinants and BMI. Based on Ecolog-
ical and Social DOH frameworks, it was hypothe-
sised that: (H1) women in Budapest would report
more favourable psychosocial environments, higher
PA levels, and lower BMI than women in Amman,;
(H2) social support, cultural support, and perceived
social safety would be positively associated with
PA; (H3) PA would be negatively associated with
BMI; and (H4) PA would mediate the associations
between psychosocial determinants and BMI. By
testing these relationships within a comparative
cross-cultural framework, this study seeks to con-
tribute evidence regarding the behavioural path-
ways linking psychosocial environments, PA, and
BMI among women.

Literature review and theoretical
background

Building on the SDOH framework, health be-
haviours and outcomes can be understood as prod-
ucts of the broader social and environmental con-
ditions in which individuals live rather than solely
as consequences of individual choice (Frank et al.,
2020; World Health Organization, n.d.). Within
this framework, determinants such as education,
economic stability, healthcare access, neighbour-

hood characteristics, and social context collectively

shape opportunities and constraints for engaging in
health-promoting behaviours. Research has consis-
tently demonstrated that these broader contextual
conditions are associated with PA participation and
obesity-related outcomes through their influence on
daily living circumstances, resource availability,
and access to health-promoting opportunities (Ba-
heiraei et al., 2015; Prince et al., 2014).

Within the SDOH framework, determinants
differ in their proximity to health behaviours and
outcomes (Frakt, 2019). Structural determinants,
including education, economic stability, health-
care access, and broader social policies, shape
the conditions in which individuals live and make
health-related decisions. However, these influences
are often expressed through more immediate social
and environmental conditions that directly affect
daily opportunities and constraints for behaviour.
Consequently, social and environmental factors are
frequently conceptualised as intermediary or mid-
stream determinants, positioned between broader
structural conditions and downstream health out-
comes (Pietromonaco & Collins, 2017). Because
these determinants directly influence access, per-
ceived opportunities, social norms, and behavioural
choices, they may play a particularly important role
in shaping PA and related health outcomes among
women (Walker et al., 2023).

The present study is further informed by
Ecological Models of Health Behaviour, which
conceptualise health outcomes as emerging from
interactions among structural conditions, social en-
vironments, and individual behaviours (Kilanows-
ki, 2017; Sallis & Owen, 2015). From this per-
spective, PA is not viewed solely as an individual
choice but as a behaviour shaped by multiple levels
of influence operating simultaneously. Consistent
with these frameworks, social support, cultural sup-
port for women’s PA, and perceived social safety
are conceptualised as psychosocial determinants
situated within broader social and environmental
contexts. PA is examined as a potential behavioural
pathway through which these determinants may be
associated with BMI among women in Jordan and
Hungary. By focusing on these intermediary influ-
ences, the study seeks to advance understanding of
whether similar psychosocial-behavioural associa-
tions can be observed across two culturally distinct
populations.



Lina Takruri, Hashem Al-Kilani, Hamed Takruri, Miklos Banhidi
Psychosocial Determinants of Women'’s Physical Activity and Body Mass Index: A Cross-Cultural Mediation Analysis in Amman and Budapest

2. METHODS

Design

A cross-sectional comparative research design
was employed to examine associations between
perceived social-environmental determinants, PA,
and BMI among adult women in Amman (Jordan)
and Budapest (Hungary). Data were collected using
an anonymous online survey platform.

Participants and procedure

The age range of 18-45 years was selected to
focus on adult women within a relatively compara-
ble physiological and reproductive life stage (Fo-
mcéenko et al., 2025; Muhammad, 2025). Restrict-
ing the sample to this age range reduced potential
variability associated with menopausal transition,
age-related metabolic changes, and declines in PA
that may independently influence BMI and PA be-
haviour. In addition, the study focused specifical-
ly on participants residing in the capital cities of
Amman and Budapest to enhance comparability
between study populations. Restricting recruitment
to major urban centres reduced potential variabil-
ity associated with urban—rural differences in PA
opportunities, transportation infrastructure, access
to recreational facilities, and neighbourhood envi-
ronments. This approach allowed the study to focus
more directly on sociocultural and psychosocial in-
fluences while minimising geographic and environ-
mental heterogeneity.

Accordingly, participants were women aged
18-45 years residing in Amman or Budapest who
self-identified as Jordanian or Hungarian, respec-
tively. Inclusion criteria were:

(a) female gender;

(b) age between 18 and 45 years;

(c) residency in one of the two target cities;

(d) provision of informed consent.

Exclusion criteria included pregnancy, medical
conditions restricting PA, or incomplete question-
naire responses. Data collection occurred between
July 2024 and February 2025. Recruitment was
conducted through social media platforms, work-
place networks, and university distribution channels
using a convenience sampling approach. A total of
812 responses were received. Twelve respondents
were excluded due to missing data exceeding 20%
of questionnaire items, resulting in a final analytic
sample of 800 participants (Budapest = 401; Am-
man = 399).

Translation and cultural adaptation
The survey instrument was developed in

English and subsequently translated into Arabic
and Hungarian following standard cross-cultural
adaptation procedures. Independent bilingual trans-
lators conducted forward translations into the target
languages. The translated versions were then re-
viewed for conceptual equivalence and cultural ap-
propriateness. Where discrepancies arose, consen-
sus discussions were conducted among the research
team and translators to ensure semantic consistency
across language versions. Prior to data collection,
the questionnaire was pilot tested with a small group
of women from both cultural contexts to assess clar-
ity, comprehension, and cultural relevance. Minor
wording adjustments were made based on partici-
pant feedback. These procedures were implemented
to enhance cross-cultural comparability and reduce
measurement bias between study populations.

Sampling clarification

Recruitment was conducted through social
media platforms (e.g. Facebook and WhatsApp
groups), workplace networks (e.g. administrative
and service sectors), and university distribution
channels (e.g. The University of Jordan and Uni-
versity of Petra in Jordan; Hungarian University of
Sports Science and E6tvés Lorand University in
Hungary) using a convenience sampling approach.
The final sample size (N = 800) exceeded the min-
imum required sample determined through power
analysis, ensuring sufficient statistical power for de-
tecting small-to-moderate effects.

Measures

Sociodemographic variables

Participants reported age, marital status, ed-
ucation level, employment status, parental status,
religious affiliation, and perceived financial situa-
tion. These variables were collected to characterise
the study populations and provide contextual infor-
mation regarding broader social determinants of
health. Consistent with the study’s theoretical focus
on psychosocial determinants of PA, these variables
were used descriptively to characterise the samples
rather than as primary explanatory variables in the
mediation analyses.

Social support for physical activity

Perceived social support was assessed using
five items adapted from the Social Support for Ex-
ercise Scale (Sallis et al., 1987). Items measured
frequency of encouragement, discussion, remind-
ers, shared participation, and joint engagement in
PA. Responses were rated on a five-point Likert
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scale (1 = ‘almost never’ to 5 = ‘almost always’). A
mean composite score was calculated, with higher
scores indicating greater perceived support. Internal
consistency reliability was good (Budapest o = .88;
Amman o = .85).

Cultural support for physical activity

Perceived cultural support was assessed using
a single-item measure: “In my society, it is social-
ly acceptable for women to engage in regular PA.”
Responses were recorded on a five-point Likert
scale, ranging from ‘strongly disagree’ to ‘strongly
agree’. This indicator was selected to capture partic-
ipants’ overall perception of normative acceptance
of women’s PA within their cultural environment.
Single-item measures have been used in popula-
tion-based studies when assessing specific and eas-
ily understood perceptions (Bergkvist & Rossiter,
2007; Bowling, 2005). However, the measure may
not fully capture the multidimensional nature of
cultural norms and should therefore be interpreted
cautiously.

Perceived social safety

Perceived social safety was assessed using
a single item: “I feel safe from verbal harassment
when engaging in outdoor PA.” Responses were
rated on a five-point Likert scale and reverse-cod-
ed so that higher scores indicated greater perceived
safety. The item was designed to assess a concrete
and contextually relevant aspect of women’s expe-
riences during outdoor PA. Nevertheless, perceived
safety is a multidimensional construct, and future
research should employ validated multi-item scales
to capture broader dimensions of environmental
and social safety.

Physical activity

PA was measured using the International Phys-
ical Activity Questionnaire-Short Form (IPAQ-SF)
(Craig et al., 2003). Participants reported frequency
and duration of walking, moderate- and vigorous-in-
tensity activity over the previous seven days. Total
PA was expressed as metabolic equivalent (MET)
minutes per week according to standardised scoring
protocols (World Health Organization, 2020). Both
continuous MET values and categorical PA levels
(low, moderate, high) were used in analyses.

Body mass index

BMI was calculated using self-reported height
and weight (kg/m?). Continuous BMI values were
used in mediation analyses. BMI categories were
classified according to WHO standards (World
Health Organization, 2025).

Statistical analysis

All analyses were conducted using IBM SPSS
Statistics (Version 29).

Given evidence of non-normality (Shapiro—
Wilk tests p < .05), nonparametric tests were ap-
plied. Mann—Whitney U tests examined country
differences in psychosocial variables and continu-
ous outcomes. Chi-square tests assessed differences
in categorical variables. Spearman’s rank correla-
tion evaluated associations among study variables.

To test the hypothesised mediation model,
bootstrapped simple mediation analyses were con-
ducted to examine whether PA (total MET minutes)
mediated the relationship between psychosocial
determinants and BMI. Indirect effects were con-
sidered statistically significant when the 95% confi-
dence interval did not include zero.

Bootstrapping was selected due to its robustness
in estimating indirect effects under non-normal sam-
pling distributions. Statistical significance of indirect
effects was evaluated using 95% bias-corrected boot-
strap confidence intervals. In addition to significance
testing, standardised effect sizes were reported to fa-
cilitate interpretation of the magnitude of mediation
effects. Reporting both statistical significance and
effect sizes aligns with contemporary quantitative re-
porting standards (Appelbaum et al., 2018).

Power analysis justification

An a priori statistical power analysis was
conducted using G*Power 3.1 to determine the
minimum required sample size for detecting
small-to-moderate effects in correlation and media-
tion analyses. Assuming a small-to-moderate effect
size (p = .15), o = .05, and desired statistical power
(1 = B) = .95, the required sample size ranged from
approximately 346 to 650 participants for two-tailed
correlation analyses. For mediation models using
bootstrapping procedures, simulation research indi-
cates that samples exceeding N = 500 provide stable
estimation of indirect effects, particularly when ef-
fect sizes are small and indirect pathways are modest
in magnitude. Given the final analytic sample of N =
800 (Jordan = 399; Hungary = 401), the study was
adequately powered to detect small indirect effects
and between-group differences in primary study
variables. Post hoc sensitivity analyses indicated
that with N = 800, the study had greater than 99%
power to detect small correlation effects (» > .12)
and small between-group effects (> .10) at o = .05.
Thus, the final sample size exceeded conventional
recommendations for mediation and nonparametric
group comparisons, enhancing statistical precision
and reducing the risk of Type II error.
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Covariate considerations

The mediation analyses were conducted with-
out adjustment for demographic covariates. This
decision was guided by the study’s theoretical
framework and sampling design. First, the study
deliberately restricted participation to women aged
1845 years to reduce age-related physiological
variability associated with hormonal transitions,
metabolic changes, and age-related declines in PA
that become more pronounced in later adulthood.
Restricting the sample to this age range increased
comparability across participants and reduced
potential confounding attributable to life-stage
differences.

Second, the study was grounded in Ecological
and Social DOH frameworks, which distinguish
between upstream structural determinants and
more proximal social-environmental influences
on behaviour. While variables such as education,
employment status, and financial situation are rec-
ognised as important contextual determinants of
health, the present study focused specifically on
psychosocial factors hypothesised to influence BMI
indirectly through PA. Preliminary descriptive anal-
yses indicated broadly comparable demographic
distributions between the Jordanian and Hungarian
samples, and socioeconomic indicators did not con-
stitute the primary explanatory variables of interest.

Accordingly, the mediation models were de-
signed to evaluate theoretically specified psychoso-
cial pathways rather than to develop fully adjusted
predictive models of BMI. Nevertheless, residual
confounding by demographic and socioeconomic
factors cannot be excluded and should be consid-
ered when interpreting the findings.

Construct validity

Measures were selected based on theoretical
alignment with Ecological and Gender-Informed
frameworks. The Social Support for Exercise Scale
demonstrated established factorial validity and pre-
dictive validity across diverse populations. Internal
consistency reliability in both national samples was
satisfactory (o = .85—.88), supporting scale reliabil-
ity across cultural contexts. To ensure linguistic ac-
curacy and cultural appropriateness, questionnaire
translation and adaptation procedures were com-
plemented by formal content validity assessment.
Consistent with established Content Validity Index
procedures (Lynn, 1986; Mohajan, 2017), indepen-
dent expert panels consisting of three Arabic-speak-
ing and three Hungarian-speaking specialists eval-
uated all translated items for clarity, relevance,

comprehensibility, and cultural appropriateness.
Item-level and scale-level content validity indices
demonstrated satisfactory content validity, support-
ing the suitability of the translated instruments for
use in both cultural contexts.

The IPAQ-SF, although subject to self-report
limitations, remains one of the most widely validat-
ed international instruments for population-level PA
surveillance and has demonstrated acceptable reli-
ability across European and Middle Eastern popu-
lations. Although standard translation and cultural
adaptation procedures were implemented, formal
measurement invariance testing was not conducted.
Therefore, it cannot be completely excluded that
some constructs were interpreted differently across
cultural contexts, and future research should evalu-
ate measurement equivalence more directly.

Single-item indicators assessing cultural sup-
port and perceived social safety were conceptual-
ly precise and theoretically grounded; however,
they may capture narrower dimensions of broader
psychosocial constructs. Nevertheless, single-item
measures are considered acceptable when assess-
ing clearly defined and unambiguous perceptions.
Future studies should employ multi-item validated
scales to improve construct depth and measurement
reliability.

3. RESULTS

Descriptive outcomes

Participant characteristics

Sociodemographic characteristics are present-
ed in Table 1. Median age was comparable be-
tween Hungary (28 years) and Jordan (27 years).
Chi-square tests of independence were conducted
to examine differences in socioeconomic indicators
between participants in Budapest and Amman. The
analysis showed a notable difference in education
level (3?2 = 24.60, p < .001), indicating variation in
the distribution of educational attainment between
the two groups. Employment status also differed
significantly (y*> = 55.30, p < .001), with a higher
proportion of employed participants in Budapest
compared to Amman. In contrast, no significant dif-
ference was observed in financial status (3> = 6.76,
p = .149), suggesting a comparable perceived eco-
nomic standing across the two groups.
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iTcaElllea;cst‘:;iizgi's"sfraph' Characteristic Category Budapest (n =401) | Amman (n =399)
nationality (V = 800) Age (years) Median (IQR) 28 (24-34) 27 (23-32)
Religion Christian 346 (86.3%) 30 (7.5%)
Muslim 2 (0.5%) 366 (91.7%)
None 53 (13.2%) 3 (0.8%)
Marital status Married 136 (34.0%) 112 (28.3%)
Single 265 (66.0%) 287 (71.7%)
Children Yes 68 (17.0%) 62 (15.5%)
No 333 (83.0%) 337 (84.7%)
Education Postgraduate 87 (21.7%) 90 (22.6%)
Bachelor 263 (65.6%) 296 (74.2%)
Secondary or less 51 (12.7%) 13 (3.3%)
Employment Employed 357 (89.0%) 268 (67.2%)
Unemployed 44 (11.0%) 131 (32.8%)
Financial status Poor/below average 21 (5.2%) 23 (5.3%)
Average 277 (69.1%) 247 (61.9%)
Quite good/excellent 103 (25.7%) 129 (32.3%)

Behavioural and health characteristics

Table 2 presents the behavioural and health
characteristics of participants by nationality. Wom-
en in Budapest reported substantially higher levels
of PA than women in Amman, with a median total
PA of 918 MET-minutes/week (IQR = 524-1,188)
compared with 464.25 MET-minutes/week (IQR =
198-884). In contrast, participants in Amman re-
ported greater sedentary behaviour, with a median
sitting time of 10 hours/day (IQR =4) compared with
6 hours/day (IQR = 4) among participants in Buda-
pest. Median BMI was also higher among women
in Amman (23.31 kg/m?, IQR = 21.53-25.37) than

among women in Budapest (21.48 kg/m? IQR =
20.32-22.66).

Differences were also evident in PA classifica-
tion. The majority of women in Amman were cate-
gorised as having low PA levels (66.4%), whereas
women in Budapest were more frequently classified
as moderately active (48.9%). Furthermore, over-
weight and obesity were more prevalent among
participants in Amman (27.6%) than among those
in Budapest (8.0%), while a greater proportion of
women in Budapest were classified as having nor-
mal weight (87.7% vs. 68.9%).

Ezgifhz-cf:rh;‘:t‘e‘;‘i‘;ﬂ:;;‘ Variable Budapest (# = 401) Median | Amman (n = 399) Median
nationality (V = 800) (IQR) (IQR)
Sitting time (hours/day) 6(4) 10 (4)
Total MET minutes/week 918 (524-1,188) 464.25 (198-884)
BMI (kg/m?) 21.48 (20.32-22.66) 23.31(21.53-25.37)
Category Hungary n (%) Jordan n (%)
PA level
High 54 (13.5%) 28 (7.0%)
Moderate 196 (48.9%) 106 (26.6%)
Low 151 (37.7%) 265 (66.4%)
BMI
Overweight/obese 32 (8.0%) 110 (27.6%)
Normal 351 (87.7%) 275 (68.9%)
Underweight 18 (4.5%) 14 (3.5%)
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Correlations among study variables

Descriptive statistics and bivariate associations
among study variables are presented in Table 3. All
psychosocial predictors were positively associated
with total MET minutes (all p < .001). Total MET
minutes demonstrated a moderate inverse correla-
tion with BMI (r = —.350, p <.001). Social support
and cultural support were negatively associated with
BMI (both p < .001), while perceived social safety

showed a smaller but statistically significant inverse
association (» = —.136, p < .001). Correlation mag-
nitudes ranged from small to moderate, consistent
with multifactorial behavioural determinants.

Consistent with H3, total PA demonstrated
a moderate negative association with BMI (r =
—.350, p <.001), indicating that participants report-
ing higher levels of PA tended to have lower BMI
values.

Table 3. Spearman 5
correlations, means, Variable M SD 1 2 3 4 5
and standard deviations 1. Social
among study variables support 278 0.63 -
(N = 800) —
2 Cultural =30 099 | adgwes
support
3. Social safety |3.54 0.79 231%F% | 556%FF | —
& TORIMET o168 68078 | 3agrr | 2maws | ozee |-
5. BMI 22.39 333 —.302%%% | =230k | — [36*** | —J50%** |

Note: ***p <.001.

Primary comparisons

Between-country differences in psychosocial
predictors are presented in Table 4. Women in Bu-
dapest reported significantly higher levels of per-
ceived social support, cultural support for PA, and
perceived social safety than women in Amman (all

p<.001). Effect sizes ranged from moderate to large
(r = .42-.66), indicating that these differences were
not only statistically significant but also practical-
ly meaningful. The largest cross-cultural difference
was observed for perceived cultural support (r =
.66), followed by perceived social safety (r =.56).

Table 4. Cross-cultural

di . . Budapest Amman
ifferences in psychosocial Effect Size
determinants Variable Median Median U P )
r
(IQR) (IQR)
Social support | 3.2(2.4-3.4) | 2.2 (2.0-3.0) | 46,599.5 <.001 42
Cultural support | 4.0 (4.0-4.0) | 2.0 (2.0-3.0) | 26,834.5 <.001 .66
Social safety | 4.0 (4.0-4.0) | 3.0 (3.04.0) | 35,000.5 <.001 56

Note: Data are presented as median (IQR). Group differences were assessed using Mann—Whitney U tests. Effect

sizes (r) are reported.

Associations across physical activity levels
(H2)

Participants with higher PA levels reported
more favourable psychosocial environments (Ta-
ble 5). Significant differences were observed across
PA categories for perceived social support, cultural
support, and perceived social safety (all p < .001).

Women classified as moderately or highly active
generally reported higher levels of social support,
greater cultural acceptance of women’s PA, and
stronger perceptions of social safety than women
in the low PA category. These findings support the
hypothesis that psychosocial determinants are posi-
tively associated with PA participation.
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Table 5. Psychosocial

d ) . Low PA Moderate High PA
eterminants across phys- Variable H p
ical activity levels (H2) Median PA Median Median
Social support 2.4 3.0 2.8 40.69 <.001
Cultural support 3.0 4.0 4.0 47.46 <.001
Social safety 3.0 4.0 4.0 29.26 <.001

Note: Values are presented as median scores. Group differences were assessed using the Kruskal-Wallis H Test.

Statistical significance was set at p <.05.

Mediation analyses

Bootstrapped mediation analyses using 5,000
resamples were conducted to examine whether PA
mediated the relationship between psychosocial
determinants and BMI. Significant indirect effects
were observed for social support (indirect effect =
—0.09, 95% CI [-0.16, —0.02], p = .01) and cultur-
al support (indirect effect = —0.04, 95% CI [-0.09,
—0.01], p = .01). These findings indicate that wom-
en reporting greater social support and stronger cul-
tural acceptance of women’s PA tended to engage
in higher levels of PA, which in turn were associat-
ed with lower BMI values. The indirect effect was
stronger for social support than for cultural support,

suggesting that interpersonal support may repre-
sent a particularly important psychosocial correlate
of women’s PA and weight status. In contrast, the
indirect effect for perceived social safety was not
statistically significant (indirect effect = —0.04, 95%
CI[-0.09, 0.01], p = .09), as the confidence interval
included zero. Therefore, the findings support PA
as a significant behavioural pathway linking social
support and cultural support to BMI, whereas evi-
dence for mediation through perceived social safety
was not observed. Overall, the results support par-
tial mediation for social support and cultural sup-
port, but not for perceived social safety.

Table 6. Bootstrapped

indirect effects (5,000 Predictor Indirect Effect 95% CI p
resamples) Social support -0.09 [-0.16, —0.02] .01
Cultural support -0.04 [-0.09, —-0.01] .01
Social safety -0.04 [-0.09, 0.01] .09
Note: Indirect effects for social support and cultural support were significant, indicating partial mediation via PA.
4. DISCUSSION is that women in Budapest may experience a more

Interpretation of cross-cultural differences

The present study identified significant
cross-cultural differences in PA, sedentary be-
haviour, BMI, and psychosocial determinants be-
tween women residing in Budapest and Amman.
Women in Budapest reported higher PA levels, low-
er BMI, greater perceived social support, stronger
cultural support for women’s PA, and higher per-
ceptions of social safety compared with women in
Amman. These findings are consistent with previous
research indicating that women’s PA participation is
strongly shaped by social and cultural contexts, par-
ticularly in settings where gender norms influence
opportunities for recreational and leisure-time PA
(Chaabane et al., 2020; Saadeh et al., 2022).

One possible explanation for these differences

supportive psychosocial environment for engag-
ing in PA. Higher levels of perceived social sup-
port may provide encouragement, companionship,
and reinforcement for participation, while stronger
cultural support may increase the social accept-
ability of women’s involvement in PA. In contrast,
women in Amman may face greater sociocultural
constraints, including traditional gender expecta-
tions and competing family responsibilities, which
have been identified as barriers to PA participation
among women in several Middle Eastern contexts
(Alageel et al., 2023; Amin et al., 2012; Obeisat &
Gharaibeh, 2012).

The findings further suggest that differences
in BMI may reflect broader behavioural and social
influences beyond PA alone. Participants in Am-
man reported substantially higher sitting time than
participants in Budapest, indicating that sedentary
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behaviour may represent an additional contribu-
tor to weight-related outcomes. Previous research
has shown that prolonged sedentary behaviour is
associated with adverse metabolic outcomes inde-
pendently of PA participation (Ekelund et al., 2016;
Keadle et al., 2017). Moreover, social and cultural
environments may influence dietary practices, meal
patterns, stress-related eating behaviours, and other
lifestyle factors that contribute to BMI (Al-Hazzaa
et al., 2011). Consequently, the observed cross-cul-
tural differences in BMI are likely shaped by mul-
tiple interacting psychosocial and behavioural path-
ways rather than PA alone.

Besides, although environmental characteris-
tics such as walkability, transportation systems, and
access to recreational facilities may also contribute
to differences in PA between settings, these factors
were not directly measured in the present study.
Therefore, the current findings primarily highlight
the importance of psychosocial and sociocultural
environments in understanding cross-cultural vari-
ation in women’s PA and BMI.

Psychosocial determinants
activity

The present findings demonstrated that per-
ceived social support, cultural support for women’s
PA, and perceived social safety were all positively
associated with PA participation. These results are
consistent with Ecological Models of Health Be-
haviour, which propose that PA is influenced by
interpersonal, social, and environmental contexts
(Abraido-Lanza et al., 2017; Hernandez et al., 2006).
In the present study, women who reported more fa-
vourable psychosocial environments also reported
higher levels of PA, highlighting the importance of
social influences on health-related behaviours.

Among the psychosocial determinants exam-
ined, social support demonstrated the strongest as-
sociation with PA. This finding is consistent with
previous research identifying social support as
one of the most robust correlates of PA participa-
tion among women. Supportive family members,
friends, and peers may encourage participation
through emotional encouragement, companionship,
accountability, and practical assistance, thereby
facilitating more active lifestyles (Bennetter et al.,
2023; Kouvonen et al., 2012). Such support may be
particularly important for women, whose opportu-
nities for PA are often shaped by family responsibil-
ities and social expectations.

Cultural support was also positively associated
with PA, suggesting that broader social norms and

of physical

cultural attitudes may influence women’s willing-
ness and ability to engage in active lifestyles. When
PA is perceived as socially acceptable and valued
within a community, women may encounter fewer
social barriers to participation and greater encour-
agement from family and peers. This finding aligns
with previous studies demonstrating that cultural
norms can either facilitate or constrain women’s
participation in PA, particularly in settings where
gender roles strongly influence leisure-time be-
haviours (Perrin et al., 2016; Sharara et al., 2018;
Shuval et al., 2008).

Perceived social safety was likewise positively
associated with PA, indicating that women who felt
safer within their social environments tended to re-
port higher levels of activity. This finding is consis-
tent with research suggesting that concerns related
to personal safety, harassment, or social discomfort
may discourage participation in outdoor or com-
munity-based PA (Mertala & Palsa, 2024; Roper,
2016). However, the magnitude of this association
was weaker than that observed for social support,
suggesting that interpersonal and cultural influenc-
es may play a more central role in shaping PA be-
haviour among women in the present sample.

Physical activity as a behavioural pathway
linking psychosocial determinants and BMI

The mediation analyses indicated that PA plays
an important behavioural pathway through which
psychosocial environments may be associated with
BMLI. Specifically, PA partially mediated the associ-
ations between social support and BMI and between
cultural support and BMI. Females reporting great-
er social support and stronger cultural acceptance
of women’s PA tended to engage in higher levels of
PA, which in turn were associated with lower BMI
values. These findings are in line with ecological
and social epidemiological perspectives, which
propose that social environments influence health
outcomes indirectly through their associations with
health-related behaviours (Chaput et al., 2010; Es-
quivel, 2021; Kiernan et al., 2012).

Although PA emerged as a significant pathway,
the findings also suggest that psychosocial environ-
ments may influence BMI through mechanisms be-
yond PA alone. As mentioned before, body weight is
determined by a complex interaction of behavioural,
social, and environmental factors. Dietary habits,
culturally shaped eating practices, food availabil-
ity, sleep quality, stress-related eating, and seden-
tary behaviour may all contribute to weight-related
outcomes. Social and cultural environments may
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influence several of these behaviours simultaneous-
ly, affecting both energy expenditure and energy in-
take (Reddy & van Dam, 2020; Yildirim & Baskan,
2026). Consequently, supportive psychosocial envi-
ronments may be associated with healthier weight
status through multiple interconnected pathways
rather than exclusively through PA.

In contrast, perceived social safety did not
demonstrate a significant indirect association with
BMI through PA. Several explanations may account
for this finding. First, women who perceive lower
levels of safety may adapt by engaging in indoor,
home-based, or organised forms of PA that are less
dependent on neighbourhood conditions. Second,
perceptions of safety may influence specific do-
mains of activity, such as outdoor recreation or ac-
tive transportation, rather than total PA levels cap-
tured by the IPAQ-SF. Third, perceived safety may
influence health outcomes through psychological
pathways, including stress, anxiety, and wellbeing,
which were not assessed in the present study. These
explanations remain speculative and should be ex-
amined in future longitudinal research.

Public health implications

The findings of this study have several im-
plications for public health policy and interven-
tion design aimed at increasing PA and improving
weight-related outcomes among women. The results
suggest that effective interventions should move be-
yond individual-level behaviour change approaches
and address the broader social, cultural, and envi-
ronmental contexts that shape opportunities for PA.
Programmes designed to increase PA participation
among women should therefore adopt a multilevel
approach that simultaneously targets social support
systems, cultural norms, and access to supportive
environments.

Given the significant role of social support
observed in this study, interventions should incor-
porate family- and peer-based strategies that en-
courage active lifestyles and recognise the influ-
ence of close social networks on women’s health
behaviours. Community-based programmes, wom-
en-only exercise initiatives, family-inclusive activ-
ities, and socially supported walking groups may
provide both opportunities for PA and mechanisms
for strengthening social relationships. Such ap-
proaches may increase motivation, reinforce social
support, and contribute to the long-term sustainabil-
ity of active behaviours.

The findings also highlight the importance of
culturally sensitive approaches to PA promotion.

Public health initiatives should consider how cul-
tural expectations, community attitudes, and social
norms influence women'’s participation in PA. Strate-
gies that increase the visibility and social acceptance
of physically active women, promote positive com-
munity attitudes, and provide culturally appropriate
opportunities for exercise may help reduce barriers
to participation and support healthier lifestyles.

In addition, the results suggest that creating
accessible and socially acceptable opportunities
for PA within everyday environments may be par-
ticularly beneficial in such urban settings. Beyond
traditional recreational facilities, public spaces such
as shopping malls and other indoor community en-
vironments may be utilised as safe and comfortable
settings for PA through designated walking routes,
distance-marked pathways, organised walking pro-
grammes, and activity-promoting signage. Simi-
larly, the installation of free-access outdoor fitness
equipment and women-friendly recreational spaces
may further increase opportunities for regular PA,
particularly in urban settings where structured exer-
cise facilities may be less accessible.

Urban planning and public health policies may
also benefit from incorporating active design princi-
ples that encourage movement as part of daily rou-
tines. Improving pedestrian connectivity, ensuring
safe and continuous walking routes, enhancing per-
ceived safety, and designing environments that fa-
cilitate incidental PA can help integrate movement
into everyday life. Such strategies may be particu-
larly relevant in car-dependent settings where op-
portunities for active transportation are limited.

Finally, the findings reinforce the need for
comprehensive health promotion strategies that rec-
ognise PA as one component of a broader lifestyle
framework. Because BMI is influenced by multiple
behavioural and environmental factors, interven-
tions should integrate PA promotion with efforts
to reduce sedentary behaviour, encourage healthy
dietary habits, and strengthen supportive social
environments. Such multidimensional approaches
may be more effective in promoting sustainable im-
provements in women'’s health and wellbeing.

Strengths and limitations

This study has several strengths. The cross-cul-
tural design enabled the examination of psychosocial
determinants of PA and BMI among women living
in two distinct sociocultural contexts. The relative-
ly large sample size enhanced statistical precision
and provided adequate power for mediation analy-
ses. Furthermore, the use of a theoretically informed
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framework allowed for the simultaneous examination
of social support, cultural support, perceived social
safety, PA, and BMI within a single analytical model.

Several limitations should be acknowledged.
First, the cross-sectional design precludes con-
clusions regarding causality or temporal ordering.
Although mediation analyses were conducted, the
observed relationships should be interpreted as sta-
tistical associations rather than causal pathways.
Longitudinal and prospective studies are needed to
establish whether psychosocial determinants pre-
cede changes in PA and BMI over time.

Second, participants were recruited through
convenience sampling using social media platforms
and university networks. Consequently, the sample
may not be fully representative of the broader fe-
male populations of Jordan or Hungary, particularly
women with lower educational attainment, limited
internet access, or differing socioeconomic back-
grounds. Therefore, caution is warranted when gen-
eralising the findings beyond the study sample.

Third, cultural support and perceived social
safety were assessed using single-item indicators.
Although these measures were selected based on
theoretical relevance, underwent expert evaluation
using Mohajan’s content validity approach, and
demonstrated satisfactory content validity indices,
single-item measures may not fully capture the
multidimensional nature of these constructs. Future
research should employ comprehensive multi-item
instruments to improve construct depth and mea-
surement reliability.

Fourth, all variables were self-reported, intro-
ducing the possibility of recall bias, reporting bias,
and social desirability bias. In particular, self-re-
ported PA and anthropometric measures may differ
from objectively assessed values.

Finally, the mediation analyses did not adjust for
several potentially relevant factors, including dietary
behaviours, sleep quality, psychosocial stress, occu-
pational demands, educational attainment, and oth-
er lifestyle characteristics that may influence BMI.
These unmeasured factors may have contributed to
the observed associations. Future studies should in-
corporate a broader range of behavioural and con-
textual variables to better understand the complex
pathways linking psychosocial environments, PA,
and weight-related outcomes among women.

5. CONCLUSIONS

This study contributes to the growing body
of evidence highlighting the importance of

psychosocial and sociocultural environments in
shaping women’s PA behaviours and weight-related
outcomes. Across two distinct cultural settings, so-
cial support, cultural support for women’s PA, and
perceived social safety were positively associated
with PA participation. Furthermore, PA partially
mediated the associations between social support
and BMI and between cultural support and BMI,
suggesting that active lifestyles may represent one
pathway through which supportive psychosocial
environments are linked to healthier weight status.
The findings underscore the need to move be-
yond individual-focused approaches to PA promotion
and consider the broader social and cultural contexts
in which women live. Interventions that strengthen
supportive social networks, enhance cultural accep-
tance of women'’s participation in PA, and create ac-
cessible opportunities for active lifestyles may con-
tribute to improved health outcomes among women.
Given the cross-sectional nature of the study,
the observed relationships should be interpreted
as associations rather than causal effects. Future
longitudinal research incorporating additional be-
havioural and contextual factors, including dietary
practices, sedentary behaviour, sleep, and psycho-
social stress, is needed to further clarify the com-

plex pathways linking.
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