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Background: Physical activity is a very important component of cardiometabolic health,
yet most evidence supporting its benefits is derived from leisure-time physical activity
(LTPA). In low- and middle-income settings, occupational physical activity (OPA)
constitutes the dominant source of daily exertion, but its cardiometabolic implications
remain insufficiently characterized. It’s clear that excessive occupational physical activity
results in adverse cardiovascular activities: the physical activity health paradox, the more
reason why this study becomes very important.

Objective: This study assessed the distribution of occupational physical activity levels and
examined their associations with key cardiometabolic indicators: hypertension, body
mass index and blood glucose among adults in Rivers State

Methods: A cross-sectional analysis was conducted among 1,116 adults aged 30—65 years
using de-identified community health records. Sociodemographic data, body mass index
(BMI), blood pressure, and blood glucose measurements were extracted. Occupational
physical activity was classified into sedentary, moderate, and high levels using adapted
public health criteria. Group differences in cardiometabolic parameters were evaluated
using one-way ANOVA with Tukey post-hoc analysis.

Results: The mean age of participants was 43.30 £ 15.62 years, with females comprising
58.2% of the cohort. Sedentary occupations predominated (67.9%), while 21.1% engaged
in high-intensity OPA. Hypertension was prevalent in 30.7% of participants, and 34.6%
were overweight, with 20.9% obese. Mean BMI differed significantly across OPA
categories (p < 0.05), with moderately active workers exhibiting the lowest BMI (24.72
kg/m?). Systolic blood pressure increased progressively with higher OPA levels, peaking
in the high-activity group (138.93 mmHg, p < 0.05). No significant differences were
observed for diastolic blood pressure or blood glucose.

Conclusion: Occupational physical activity demonstrated a complex, non-linear
relationship with cardiometabolic health. Moderate OPA appeared most favorable, while
high OPA was associated with elevated systolic blood pressure, supporting the physical
activity paradox. These findings point to the need for context-specific physical activity
guidelines that incorporate occupational workload, recovery, and leisure-time exercise in
a population more involved in work related physical activity like in sub-Saharan African
populations.

Keywords: Occupational Physical Activity (OPA), Cardiometabolic Risk Factors,
Hypertension Prevalence, Body Mass Index (BMI), Physical Activity Health Paradox,
Adult Population, Cross-Sectional Analysis, Rivers State, Nigeria.
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INTRODUCTION

Physical activity (PA) is defined as any set of bodily
movement produced by skeletal muscles that results in
energy expenditure and encompasses both structured
exercise and unstructured movements embedded in daily
living, particularly —occupational activity! Physical
inactivity is recognized as a major contributor to global
mortality, ranking as the fourth most important risk factor
worldwide and accounting for approximately 6% of all
deaths. It is surpassed only by elevated blood pressure,
which contributes about 13% of global deaths, tobacco use
at 9%, and raised blood glucose at 6% 2 While leisure-time
physical activity (LTPA) typically occupies a limited
portion of the day, occupational physical activity (OPA)
often spans several hours across most working days and
therefore contributes substantially to total daily energy
expenditure and long-term health outcomes. 3*

Extensive epidemiological and interventional evidence
demonstrates that regular PA improves cardiometabolic
health, reduces the burden of non-communicable diseases,
and enhances overall well-being. Even modest
physiological changes are clinically meaningful; for
instance, a 1 kg reduction in body weight is associated with
an approximate 1 mmHg reduction in systolic blood
pressure. 37 Meta-analyses further show that structured
aerobic exercise improves blood pressure control, insulin
sensitivity, and glycaemic regulation in hypertensive and
diabetic populations, independent of pharmacological
therapy. Importantly, these protective effects are most
consistently documented for LTPA, which is typically
planned, rhythmic, time-limited, and of sufficient intensity

to enhance cardiorespiratory fitness. 81°

While leisure-time physical activity (LTPA) is commonly
incorporated into daily routines in many high-income
countries, this pattern does not apply to a substantial
proportion of adults in low- and middle-income settings. In
these populations, daily physical activity is driven
predominantly by occupational demands rather than
planned or recreational exercise. Occupational physical
activity (OPA) typically involves prolonged low-to-
moderate intensity exertion, repetitive movements,
sustained static postures, and limited control over work
pace and rest periods. These characteristics contrast
fundamentally with LTPA, which is usually voluntary,
time-limited, and performed at intensities sufficient to
improve cardiorespiratory fitness. Such differences have
generated  increasing

concern regarding  whether

occupational activity provides health benefits comparable

to those of leisure-time physical activity.!'-!2

This distinction has given rise to the Physical Activity
Health Paradox, which emerges from accumulating

epidemiological evidence showing that high levels of OPA
frequently fail to confer the expected cardioprotective
effects and may, paradoxically, increase the risk of
cardiovascular disease (CVD) and all-cause mortality even
after extensive adjustment for lifestyle, socioeconomic
factors, and LTPA. Multiple studies have demonstrated that
individuals engaged in high OPA, particularly when
characterized by repetitive heavy lifting, sustained
elevations in heart rate, and insufficient recovery,
experience higher blood pressure, persistent low-grade
inflammation, and increased cardiovascular strain.!3-16
These adverse associations appear particularly pronounced
among men and individuals with low cardiorespiratory
fitness or limited engagement in leisure-time physical
activity (LTPA). Evidence from long-term prospective
cohort data indicates that men exposed to high levels of
occupational physical activity (OPA) experience a
significantly increased risk of both all-cause mortality and
myocardial infarction, even after adjustment for
conventional cardiovascular risk factors. Importantly, this
excess risk is not uniform across all workers but is strongly
modified by LTPA. Men with high OPA combined with
low or moderate levels of LTPA demonstrate the greatest
vulnerability, whereas those who engage in high levels of
LTPA do not exhibit a similar increase in mortality risk.
This modifying effect of LTPA likely reflects exercise-
induced cardiac preconditioning, whereby regular aerobic
activity improves cardiorespiratory fitness, autonomic
regulation, endothelial function, and myocardial ischemic
tolerance, thereby buffering the cardiovascular strain
imposed by sustained occupational exertion. !7-18

In addition, activities involving heavy lifting, prolonged
static postures, or repetitive movements lead to sustained
elevation of 24-hour heart rate and blood pressure."”
Furthermore, OPA is often performed under conditions of
low worker control and inadequate recovery time, resulting
in chronic stress, dysregulated autonomic balance, and
systemic inflammation. Together, these processes
adversely affect cardiometabolic regulation, providing a
strong rationale for examining outcomes such as blood
pressure, adiposity, and glucose homeostasis as markers of
cumulative cardiovascular and metabolic strain.!?

Accelerometers have been used as objective measurement
tools, and have been instrumental in advancing this field by
enabling accurate classification of occupational activity
patterns. Accelerometer based studies have demonstrated
that high OPA is not synonymous with health-enhancing
activity and have reinforced the importance of
differentiating physical activity by domain rather than

volume alone. 420-21

Despite growing evidence globally, significant gaps still
remain. Much of the existing literature relies on single-
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time-point assessments of physical activity, which fail to
capture long-term exposure across the life-course, even
though cardiometabolic risk accumulates over time. There
is a particular scarcity of data from sub-Saharan Africa,
where occupational structures, socioeconomic contexts,
and access to structured LTPA differ markedly from high-
income settings. A retrospective assessment of OPA offers
an opportunity to better approximate cumulative exposure
and address this limitation.

Accordingly, this study set out to evaluate the distribution
of occupational physical activity and its associations with

selected cardiometabolic indices among a cross-section of
Nigerian adults. Specifically, the study aimed to classify
occupations by physical activity level; assess the
distribution of hypertension, blood glucose and body mass
index (BMI) across OPA categories; examine associations
between OPA and demographic factors such as sex, marital
status, and community type; and derive public-health-
relevant inferences for occupational health policy and

cardiovascular risk prevention.

RESULTS:

Table 1: Descriptive Statistics (Mean = SD)

Parameter Mean + SD

Age 43.30 + 15.62 years

Body Mass Index (BMI) 26.16 £5.61 kg/m?

Systolic BP (SBP) 131.37 +£24.40 mmHg

Diastolic BP (DBP) 80.30 + 13.56 mmHg

Blood Sugar 6.51 + 3.46 mmol/L

Table 2: Categorical Variables

Variable Category Frequency Percent (%)

Sex Female 649 58.2
Male 467 41.8

Hypertension Status Hypertension 343 30.7
Prehypertension 301 27.0
Normotensives 472 42.3

Community Type Rural 508 45.5
Urban 608 54.5

Marital Status Married 878 78.7
Single 226 20.3
Widow 12 1.1

BMI Classification Underweight 60 54
Normal BMI 437 39.2
Overweight 386 34.6
Obese 133 20.9
Morbid Obesity 72 6.5

Diabetes Status Diabetic 140 12.5
Hypoglycemia 20 1.8
Impaired Glucose 206 18.5
Normoglycemia 750 67.2
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Table 3: Occupational Physical Activity Classification for Study population

Activity Level Frequency Percent (%)
Sedentary 758 67.9%
Moderate Activity 123 11.0%
High Activity 235 21.1%
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Table 4. Summary of Key Associations Between OPA and Cardiometabolic/Sociodemographic Variables

Variable Key Finding Statistical Evidence

BMI Lowest in moderate OPA; no difference between sedentary and high ANOVA p <0.05; Tukey’s
OPA HSD

SBP Progressive increase from sedentary — moderate — high OPA ANOVA p <0.05

DBP No significant variation across OPA categories p=0.566

Blood glucose  No significant variation across OPA categories p=0.974

Sex No association with OPA x> p=0.889

Marital status ~ Trend but not significant x> p =0.095

glzr;lmumty Strong predictor of OPA ¥ p <0.001

Rural residence Independent predictor of high OPA

DISCUSSION

The study population reveals a dominant middle-aged
cohort (mean age 43.30 + 15.62 years) with a notable
burden of cardiometabolic risk, consistent with patterns
observed across sub-Saharan Africa. Adeloye et al and
other authors have observed that the burden of hypertension
was higher amongst the middle-aged population. This age
group corresponds to the most economically active segment
of the population and is increasingly affected by lifestyle-
related non-communicable diseases. 2% This trend
disproportionately affects the economically productive
segment of the population and has the potential to
significantly undermine workforce productivity, thereby
imposing substantial economic strain on national
development.

The mean BMI of 26.16 + 5.61 kg/m? falls within the
overweight range and is comparable to values reported in
community-based studies from Nigeria, Ghana, and Sierra
Leone, .22 where mean BMI typically ranges between 24
and 27 kg/m? This reflects ongoing epidemiological
transition driven by urbanization, dietary shifts, and
declining leisure-time physical activity. The systolic blood
pressure exceeds normal thresholds approaching stage 1
hypertension, aligning with findings from several West
African population studies reporting mean SBP values
between 128 and 135 mmHg.?>?° The mean diastolic blood
pressure (80.30 + 13.56 mmHg) was at the upper limit of
the normal range. This finding is consistent with evidence
indicating that systolic blood pressure tends to be a more
sensitive indicator of cumulative cardiovascular strain and
vascular aging than diastolic pressure, particularly in adult
populations exposed to chronic hemodynamic stressors.3°

Females constituted a higher proportion of the study
population (58.2%), a finding consistent with several
community-based health surveys in Nigeria and other sub-
Saharan African settings, where women are more likely to

OR =2.8,p<0.001

participate in screening programs and maintain contact with
primary healthcare services. Similar sex distributions have
been reported in occupational and community studies
examining physical activity patterns, where women are
often overrepresented in lower-intensity or sedentary

occupations such as clerical, caregiving, and service roles.
2931

The prevalence of hypertension (30.7%), with an additional
27.0% classified as prehypertensive, points to a high burden
of blood pressure-related morbidity. These figures are
comparable to national and regional estimates from
Nigeria, where hypertension prevalence in adult
populations typically ranges from 28% to 35%.% Studies
examining occupational activity have similarly reported
high rates of hypertension among workers engaged in both
sedentary and physically demanding jobs, reinforcing
evidence that occupational exertion alone does not confer
protection against elevated blood pressure.*?

Urban residents constituted 54.5% of the cohort, reflecting
increasing urbanization in southern Nigeria. Urban
dominance has been associated with higher sedentary
occupational exposure and increased cardiometabolic risk
in multiple African studies.?>?* Conversely, rural
participants (45.5%) are more commonly engaged in
physically active occupations, particularly agriculture and
informal labor, a pattern frequently observed in OPA-
focused research. However, rural residence has not
consistently translated into lower cardiometabolic risk,
supporting the concept of the occupational physical activity
paradox.’*

With regard to glycaemic status, 12.5% of participants were
classified as diabetic, while 18.5% exhibited impaired
glucose levels. These proportions fall within the range
reported in a community-based studies in West Africa,
where adult diabetes prevalence typically ranges from
approximately 8% to 15%, with a substantial proportion of
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cases remaining undiagnosed Furthermore, evidence from
occupational health research indicates that high levels of
work-related physical activity do not consistently confer
protection  against dysglycaemia, particularly in
populations where leisure-time physical activity is limited
and broader lifestyle transitions such as dietary change and
increasing adiposity are occurring.

The distribution of occupational physical activity (OPA)
levels as seen in Table highlights a pronounced
predominance of sedentary occupational patterns.
Specifically, 67.9% of participants were classified within
the sedentary category, while only 11.0% were engaged in
moderately active occupations and 21.1% in highly
physically demanding roles. This distribution indicates that
the majority of individuals in the cohort are employed in
occupations characterized by low energy expenditure and
minimal dynamic physical movement.

The predominance of sedentary occupational activity
observed in this study is consistent with global trends
showing a progressive shift toward less physically
demanding work environments, without adequate
compensation with LTPA. Economic development,
urbanization, and technological advancement have
collectively reduced the need for manual labor while
expanding administrative, clerical, and service-based
occupations that require prolonged sitting and limited
physical exertion. The relatively small proportion of
participants engaged in moderate occupational activity
(11.0%) is noteworthy. Moderate activity occupations often
involve intermittent movement, walking, or light manual
tasks and may represent a balance between physical
exertion and adequate recovery. From a physiological
perspective, this level of activity may provide more
favorable metabolic conditions compared with both
sedentary and excessively strenuous work. Indeed, several
studies suggest that moderate levels of activity are more
likely to support healthy body weight and metabolic
regulation. Despite the dominance of sedentary
occupations, a considerable proportion of the study
population (21.1%) remained engaged in highly active
occupations.>>3® These roles typically involve prolonged
standing, repetitive manual tasks, heavy lifting, or
agricultural work. However, evidence increasingly
suggests that high occupational physical activity does not
necessarily confer the same cardioprotective benefits as
structured leisure-time physical activity. Prolonged
occupational exertion may instead impose sustained
cardiovascular strain due to repetitive muscle loading,
elevated heart rate, and limited recovery time.

One-way ANOVA demonstrated significant differences in
mean BMI and systolic blood pressure (SBP) across OPA
categories, whereas diastolic blood pressure (DBP) and

blood glucose did not vary significantly. The BMI pattern
is notable: participants in moderately active occupations
had the lowest mean BMI, while sedentary and high-OPA
groups showed similarly higher values. This non-linear
pattern is compatible with the physical activity health
paradox, which proposes that moderate occupational
demands may support energy balance, whereas prolonged
heavy or repetitive occupational work may fail to provide
the metabolic advantages of structured leisure-time
exercise.

The rise in SBP across OPA categories is particularly
important and mirrors wider evidence that occupational
exertion has a stronger and more consistent relationship
with blood pressure than with other metabolic outcomes.
Research on the physical activity paradox shows that heavy
lifting, static loading, repetitive movement, and long work
duration without sufficient recovery can sustain
sympathetic activation, elevate 24-hour heart rate and blood
pressure, and increase cardiovascular strain. By contrast,
leisure-time physical activity is usually dynamic, time-
limited, and intense enough to improve cardiorespiratory
fitness, endothelial function, and autonomic recovery. That
physiological difference helps explain why higher OPA in
your study was associated with worse SBP rather than
protection. Similar domain-specific findings have been
reported in prospective studies showing that leisure-time,
but not occupational, moderate-to-vigorous activity is
associated with lower blood pressure and lower
hypertension risk.

The absence of significant differences in DBP and blood
glucose across OPA groups is also plausible biologically
and is not out of keeping with the literature. DBP is often
less sensitive than SBP to chronic occupational strain,
particularly in middle-aged populations where systolic
pressure more readily reflects arterial stiffness and
cumulative hemodynamic load. Evidence on OPA and
diabetes is more mixed than evidence on OPA and
hypertension: some cohorts report no clear association,
others report neutral findings, and some long-term studies,
especially in Asian

Chi-square analysis were performed to explore the
relationship between selected sociodemographic variables
and levels of occupational physical activity (OPA). The
results demonstrated no statistically significant association
between sex and OPA (¥*(2,n=1116) = 0.236, p = 0.889),
indicating that men and women were similarly distributed
across sedentary, moderately active, and highly active
occupational categories. This suggests that in the present
population, occupational activity patterns were not strongly
determined by gender.

The association between marital status and OPA
approached statistical significance (}*(4,n=1116) = 7.896,

UKR Journal of Medicine and Medical Research (UKRJMMR). Published by UKR Publisher




p = 0.095), although it did not reach the conventional
threshold for statistical significance. Nonetheless, a
relatively higher proportion of single individuals were
observed in moderately active occupations (25.7%). This
trend may reflect underlying socioeconomic or behavioral
factors such as occupational mobility, employment type, or
stage of life, and may warrant further investigation using
stratified or longitudinal analyses.

In contrast, community type showed a strong and
statistically significant association with occupational
physical activity (¥(2, n = 1116) = 35.861, p < 0.001).
Participants residing in rural areas were predominantly
engaged in highly physically demanding occupations
(64.1%), whereas urban residents were more frequently
represented in sedentary (58.8%) and moderately active
(58.6%) occupational categories. This clear urban—rural
gradient likely reflects structural differences in economic
activity, occupational structure, and infrastructural
development, with rural settings typically characterized by
agriculture and manual labor, while urban environments are
increasingly dominated by service and administrative
sectors.

Multinomial logistic regression analysis yielded findings
consistent with the chi-square results. After adjusting for
age, sex, systolic and diastolic blood pressure, blood
glucose, and community type, rural residence remained the
only significant independent predictor of high occupational
physical activity, while marital status, sex, and blood
glucose were not independently associated with OPA
levels.

Conclusion: This analysis reinforces the need for context-
specific occupational health strategies. While moderate
occupational activity appears beneficial for body weight,
high OPA is not cardioprotective and is associated with
elevated systolic blood pressure. These findings emphasize
that the quality, intensity, and recovery characteristics of
occupational physical activity—rather than volume
alone—must be central considerations in cardiovascular
risk prevention and workplace health policy in southern
Nigeria.
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