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ABSTRACT

Background: Physical inactivity is a globally recognized modifiable risk factor for cardiovascular disease, especially in urban
populations undergoing rapid lifestyle transitions. In Pakistan, urbanization has contributed to increasing sedentary behaviors, yet
limited data exist on its direct association with cardiovascular risk factors in urban adults.

Objective: To assess the prevalence of physical inactivity and its association with major cardiovascular risk factors among urban
adults in Islamabad, Pakistan.

Methods: A community-based cross-sectional study was conducted over eight months among 370 urban adults in Islamabad using
multistage random sampling. Physical activity levels were measured using the Global Physical Activity Questionnaire (GPAQ), and
cardiovascular risk factors including hypertension, diabetes, dyslipidemia, and obesity were evaluated through standard clinical
assessments and laboratory investigations. Statistical analyses included descriptive statistics, chi-square tests, and multivariate
logistic regression, with significance set at p<0.05.

Results: Among participants, 41.1% were physically inactive, 36.3% had moderate activity, and 22.6% were highly active. The
prevalence of hypertension, diabetes, dyslipidemia, and obesity was 32.2%, 21.7%, 44.8%, and 29.5%, respectively. Physical
inactivity showed statistically significant associations with all cardiovascular risk factors (p<0.01). Adjusted logistic regression
revealed increased odds of hypertension (OR=1.89), diabetes (OR=1.66), dyslipidemia (OR=2.10), and obesity (OR=1.74) among
the physically inactive population.

Conclusion: Physical inactivity is highly prevalent among urban adults in Islamabad and is significantly associated with increased
cardiovascular risk. These findings underscore the need for targeted public health interventions promoting physical activity to reduce
cardiovascular disease burden in urban Pakistani settings.

Keywords: Cardiovascular Diseases, Cross-Sectional Studies, Hypertension, Obesity, Physical Activity, Risk Factors, Urban
Population.
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INTRODUCTION

Physical inactivity has emerged as a critical public health issue across the globe, contributing significantly to the burden of non-
communicable diseases, particularly cardiovascular conditions. In urban environments, where sedentary lifestyles have become
increasingly prevalent due to technological advancements, occupational patterns, and infrastructural limitations, the risk associated with
physical inactivity has been further exacerbated (1). Amid growing urbanization and lifestyle transitions, adults residing in metropolitan
areas often find themselves confined to routines that offer minimal scope for physical exertion. This shift, though subtle in individual
experience, has produced a collective consequence with wide-reaching implications for cardiovascular health (2). A mounting body of
evidence has established a direct link between physical inactivity and major cardiovascular risk factors, including hypertension, diabetes
mellitus, dyslipidemia, and obesity (3). Studies have consistently demonstrated that individuals who fail to meet the recommended levels
of physical activity are at a higher risk of developing these conditions, which in turn contribute to increased cardiovascular morbidity
and mortality (4,5). The World Health Organization (WHO) has identified physical inactivity as the fourth leading risk factor for global
mortality, responsible for approximately 3.2 million deaths annually. Despite these alarming figures, there remains a significant gap in
region-specific and population-specific data that adequately captures the scale of this issue in diverse urban contexts (6,7). In many low-
and middle-income countries, rapid urbanization has altered traditional patterns of work and mobility, often leading to a decline in
physical activity levels. This is particularly evident in densely populated urban centers where environmental constraints—such as lack
of green spaces, unsafe walking conditions, and traffic congestion—hinder routine engagement in physical activity (8). Simultaneously,
increased screen time, reliance on motorized transport, and desk-bound occupations have reduced opportunities for incidental physical
exertion. While these trends are broadly acknowledged, empirical data on their specific association with cardiovascular risk factors in
various urban populations remain sparse, especially in rapidly developing regions (9).

Furthermore, cultural, socioeconomic, and behavioral determinants play a significant role in influencing physical activity levels. For
instance, individuals from lower socioeconomic strata often encounter barriers such as limited access to recreational facilities, lack of
time due to multiple jobs, and minimal awareness regarding the health implications of a sedentary lifestyle (10). Conversely, those in
higher income groups may have access to exercise resources but still fail to engage due to motivational or psychosocial factors. Such
nuances underscore the importance of context-specific investigations that go beyond broad generalizations and offer targeted insights
for public health interventions (11). Previous research has largely focused on isolated cardiovascular risk factors or treated physical
inactivity as a secondary variable, rather than examining it as a primary concern with its own set of correlates and implications. There
is also a dearth of integrated analyses that simultaneously consider multiple cardiovascular risk indicators in conjunction with physical
inactivity (12,13). This fragmented understanding hampers the development of comprehensive urban health policies and community-
level programs aimed at mitigating cardiovascular risk through lifestyle modifications. This study seeks to address these critical gaps
by assessing the prevalence of physical inactivity among urban adults and exploring its association with key cardiovascular risk factors.
By adopting a cross-sectional approach, the research aims to provide a snapshot of current trends in physical activity and cardiovascular
health within an urban adult population. The findings are expected to contribute valuable insights into the interplay between sedentary
behavior and cardiovascular risk, thereby informing more effective strategies for disease prevention and health promotion in urban
settings. With growing recognition of lifestyle as a modifiable determinant of health, there is an urgent need for evidence-based guidance
that reflects the lived realities of urban populations. This study is particularly timely as public health systems increasingly prioritize
preventive care to reduce the burden of chronic diseases. The objective of the present research is, therefore, to determine the prevalence
of physical inactivity among urban adults and examine its association with major cardiovascular risk factors such as hypertension,
diabetes, dyslipidemia, and obesity, thereby laying the groundwork for targeted, contextually relevant interventions.

METHODS

This cross-sectional study was conducted over a period of eight months in various urban localities of Islamabad, Pakistan, with the
objective of assessing the prevalence of physical inactivity and its association with cardiovascular risk factors among adults. A
population-based approach was employed, focusing on residents aged 18 years and older from diverse socioeconomic backgrounds to
ensure representation of the broader urban population. The study was designed in alignment with the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology) guidelines to enhance the transparency and replicability of observational research.
The sample size was determined using the WHO sample size calculator, assuming a confidence level of 95%, an anticipated prevalence
of physical inactivity at 30% based on regional estimates, a 5% margin of error, and an additional 10% added to account for potential
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non-response or incomplete data. This yielded a minimum sample size of 370 participants (1,2). A multistage sampling technique was
adopted, beginning with random selection of urban sectors within Islamabad, followed by systematic random sampling of households
within those sectors. Within each household, one eligible adult was invited to participate using the Kish grid method to eliminate
selection bias. Inclusion criteria encompassed adults aged 18 years and above, residing in urban Islamabad for at least one year, and who
provided informed written consent. Individuals with known physical disabilities preventing participation in physical activity, pregnant
women, and those with a history of diagnosed psychiatric illness were excluded to avoid confounding influences on physical activity
levels and cardiovascular health.

Data collection was carried out by trained research assistants through face-to-face interviews and on-site health assessments. A structured
questionnaire was used to collect sociodemographic data, personal and family medical history, and lifestyle habits, including smoking
status, dictary patterns, and alcohol consumption. Physical activity levels were assessed using the Global Physical Activity Questionnaire
(GPAQ), developed by the World Health Organization. The GPAQ captures physical activity in three domains—work, transport, and
leisure—and has been validated for use in various low- and middle-income country settings, including South Asia. Anthropometric
measurements were taken following standard protocols. Weight was measured using a calibrated digital scale, and height was recorded
using a stadiometer. Body mass index (BMI) was calculated as weight in kilograms divided by the square of height in meters. Waist
circumference was measured to assess central obesity. Blood pressure was measured using a standardized digital sphygmomanometer,
with two readings taken five minutes apart and the average recorded (14,15). Participants were instructed to fast for at least 8 hours prior
to blood sample collection for biochemical analysis. Venous blood samples were drawn to measure fasting blood glucose, total
cholesterol, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and triglycerides, using enzymatic methods in a certified
clinical laboratory (16). Cardiovascular risk factors were defined as follows: hypertension was diagnosed if systolic blood pressure was
>140 mmHg or diastolic pressure was >90 mmHg or if the participant was on antihypertensive medication; diabetes was defined by a
fasting glucose level >126 mg/dL or current use of antidiabetic medication; dyslipidemia was identified through elevated LDL, low
HDL, or elevated triglycerides based on ATP III criteria; and obesity was classified as BMI >30 kg/m? (17).

Data entry and analysis were performed using SPSS version 26. Descriptive statistics were used to summarize demographic and clinical
characteristics. Means and standard deviations were calculated for continuous variables, while frequencies and percentages were
reported for categorical variables. Since data were normally distributed, inferential statistics included independent sample t-tests for
comparing means and chi-square tests for associations between categorical variables. Pearson correlation coefficients were calculated
to examine linear relationships between physical activity levels and individual cardiovascular risk factors. Additionally, multivariate
logistic regression analysis was conducted to assess the independent association of physical inactivity with the presence of
cardiovascular risk factors, adjusting for potential confounders such as age, sex, socioeconomic status, and smoking. Ethical approval
for the study was obtained from the Institutional Review Board of the relevant institute. All participants were informed about the purpose
of the study, and confidentiality was ensured. Written informed consent was obtained prior to data collection, and participants were
given the option to withdraw at any stage without any consequences. Through this systematic and ethically grounded methodology, the
study aimed to provide reliable and generalizable insights into the patterns of physical inactivity and their association with cardiovascular
risk factors among urban adults in Islamabad, thereby contributing to the growing body of evidence needed to guide public health
interventions in urban Pakistan.

RESULTS

Out of a total of 370 participants, the mean age was 39.4 years (+12.3), with a near-equal gender distribution—>52.4% were male and
47.6% female. The average body mass index (BMI) was 27.1 kg/m? (+4.5), indicating a trend toward overweight status in the sample.
Approximately 30.7% of participants reported active smoking, and the mean reported monthly income was PKR 58,000 (+12,000),
reflecting a diverse socioeconomic representation within the urban adult population of Islamabad. Regarding physical activity levels,
41.1% of participants were categorized as physically inactive (low activity), 36.3% had moderate levels of activity, and only 22.6%
reported high physical activity levels. These classifications were derived based on total weekly metabolic equivalents (METs) using the
Global Physical Activity Questionnaire (GPAQ). The prevalence of cardiovascular risk factors was substantial. Hypertension was
identified in 32.2% of participants, while 21.7% were found to have diabetes mellitus. Dyslipidemia emerged as the most common risk
factor, affecting 44.8% of individuals, followed by obesity at 29.5%. These findings highlight the significant burden of non-
communicable risk factors in the urban adult demographic. Bivariate analysis using the chi-square test revealed statistically significant
associations between physical inactivity and all assessed cardiovascular risk factors. Hypertension (¥*=10.35, p=0.0013), diabetes
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mellitus (¥>=8.47, p=0.0036), dyslipidemia (¥*>=12.88, p=0.0003), and obesity (¥>=9.16, p=0.0025) were each significantly more
prevalent among physically inactive individuals compared to their active counterparts. Multivariate logistic regression analysis further
reinforced these associations after adjusting for confounding variables such as age, sex, smoking status, and income. Physically inactive
individuals were nearly twice as likely to have hypertension (adjusted OR=1.89, 95% CI: 1.29-2.77, p=0.001) and dyslipidemia
(adjusted OR=2.10, 95% CI: 1.44-3.08, p=0.0002). Similarly, the odds of diabetes mellitus (adjusted OR=1.66, 95% CI: 1.12-2.48,
p=0.011) and obesity (adjusted OR=1.74, 95% CI: 1.18-2.56, p=0.006) were also significantly elevated among the physically inactive
group. These results provide compelling evidence of a strong and statistically significant association between physical inactivity and the
presence of multiple cardiovascular risk factors in the study population. Visual representation of the physical activity distribution and
the prevalence of cardiovascular risks can be seen in the accompanying charts.

Table 1: Demographic Characteristics

Characteristic Value

Total Participants 370

Mean Age (years) 39.4+12.3
Male (%) 52.4%

Female (%) 47.6%

Mean BMI (kg/m?) 27.1+£4.5
Smokers (%) 30.7%

Mean Monthly Income (PKR) 58,000 + 12,000

Table 2: Physical Activity Levels

Activity Level Number of Participants (n) Percentage (%)
Low 152 41.1%
Moderate 134 36.3%
High 84 22.6%

Table 3: Prevalence of Cardiovascular Risk Factors

Risk Factor Prevalence (%)
Hypertension 32.2%
Diabetes Mellitus 21.7%
Dyslipidemia 44.8%
Obesity 29.5%

Table 4: Chi-Square Test Between Inactivity and Risk Factors

Risk Factor Chi-square (3% p-value
Hypertension 10.35 0.0013
Diabetes Mellitus 8.47 0.0036
Dyslipidemia 12.88 0.0003
Obesity 9.16 0.0025

Table 5: Multivariate Logistic Regression Analysis

Risk Factor Adjusted Odds Ratio (95% CI) p-value
Hypertension 1.89 (1.29-2.77) 0.001
Diabetes Mellitus 1.66 (1.12-2.48) 0.011
Dyslipidemia 2.10 (1.44-3.08) 0.0002
Obesity 1.74 (1.18-2.56) 0.006
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DISCUSSION

The findings from this study offer critical insight into the interplay between physical inactivity and cardiovascular risk factors in an
urban adult population. The observed high prevalence of physical inactivity (41.1%) aligns with global and regional trends in urbanized
settings, where sedentary lifestyles have become increasingly common. These results are consistent with recent epidemiological data
from semi-urban Nigeria, which reported similarly elevated levels of physical inactivity among adults and linked them with insufficient
dietary intake and poor cardiovascular outcomes (18). The strong associations observed between low physical activity and the presence
of hypertension, diabetes mellitus, dyslipidemia, and obesity reaffirm findings from recent global studies. For example, a study
highlighted that moderate-to-vigorous physical activity exceeding 150 minutes per week was significantly protective against
cardiovascular risk, particularly in individuals over 30 years of age (19). Similarly, data from Saudi Arabia demonstrated that inactive
older adults exhibited nearly double the prevalence of hypertension and diabetes compared to their active counterparts (20). This study’s
logistic regression findings also parallel national-level data, where physical inactivity has been significantly correlated with higher
cardiovascular mortality, particularly among middle-aged adults and males (21). Notably, a large-scale study in China identified a
synergistic effect of physical inactivity and poor dietary habits on increasing risks of dyslipidemia, hypertension, and diabetes, indicating
that lifestyle behaviors may compound cardiovascular burden beyond their individual effects (22).

This study benefits from a robust sampling method, inclusion of both anthropometric and biochemical assessments, and the use of
validated tools such as the GPAQ for physical activity and standardized WHO definitions for cardiovascular risk factors. These elements
enhance the internal validity and applicability of the findings in similar urban contexts across South Asia. Furthermore, the use of
multivariate analysis allowed for the control of confounding variables, strengthening the conclusions regarding independent associations.
Nonetheless, some limitations must be acknowledged. The cross-sectional design restricts causal inferences; while associations are
strong, they cannot confirm temporal relationships between inactivity and cardiovascular risk. Additionally, reliance on self-reported
physical activity may be subject to recall bias or social desirability bias, although the GPAQ's prior validation mitigates some concerns.
The study also did not assess other contributing factors such as stress, dietary intake, or genetic predisposition, which could have
influenced cardiovascular risk. Generalizability may be limited due to the single-city setting, despite efforts to capture diversity within
Islamabad. Expanding future research to include multi-city or rural comparisons would allow for broader applicability. Moreover, a
longitudinal study design would help elucidate causal pathways and better inform policy-level interventions.

These findings underscore the urgent need for context-sensitive public health strategies to address sedentary behavior in urban
populations. Integrating routine physical activity promotion into primary healthcare, urban planning (such as safe walking spaces), and
workplace wellness programs may help mitigate the rising burden of cardiovascular disease. In addition, targeted education for both
healthcare providers and the public can play a pivotal role in shifting behavioral norms around physical activity. Future studies should
explore the impact of culturally tailored interventions, perhaps leveraging mobile health technologies or community-based peer support
models (23). Given the multifactorial nature of cardiovascular disease, a multidisciplinary approach incorporating nutrition, physical
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activity, mental health, and environmental design is warranted. In summary, the findings reinforce that physical inactivity is not only
prevalent among urban adults but is also closely linked with major cardiovascular risk factors. Addressing this modifiable behavior
through policy and public health initiatives could significantly reduce the burden of non-communicable diseases in urban Pakistan and
comparable settings.

CONCLUSION

This study highlights a significant prevalence of physical inactivity among urban adults in Islamabad and its strong association with key
cardiovascular risk factors including hypertension, diabetes, dyslipidemia, and obesity. These findings emphasize the urgent need for
targeted public health interventions promoting physical activity in urban populations to mitigate the escalating burden of cardiovascular
disease.
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