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Abstract

Metabolic syndrome (MetS) prevalence is rising rapidly among sedentary urban working populations in low- and middle-
income countries (LMICs), posing substantial cardiometabolic disease burden.
To estimate MetS prevalence and identify its sociodemographic, behavioural, and occupational determinants among urban

office workers aged 30-55 years.

A facility-based cross-sectional study was conducted among 480 purposively sampled office workers. MetS was defined using
harmonised IDF/AHA/NHLBI 2009 criteria. Binary logistic regression identified independent predictors.

MetS prevalence was 31.7% (95% CI: 27.6-35.9%). Abdominal obesity was the most prevalent component (52.3%). Physical
inactivity (AOR = 3.18), age > 45 years (AOR = 2.41), and high occupational stress (AOR = 1.87) were significant

independent predictors.

MetS affects approximately one-third of urban office workers, underscoring the need for workplace wellness interventions

targeting lifestyle modification and early metabolic screening.
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Introduction

Metabolic syndrome is characterised by concurrent presence
of central obesity, hypertriglyceridaemia, reduced HDL
cholesterol, elevated fasting glucose, and elevated blood
pressure. Affected individuals face a two-fold risk of
cardiovascular disease and five-fold risk of type 2 diabetes.
Global MetS prevalence ranges from 20% to 35%, with
significant  heterogeneity by sex, ethnicity, and
socioeconomic status.

Urban workplace settings in LMICs present a unique
epidemiological context characterised by prolonged sitting,
calorie-dense diets, psychosocial occupational stress, and
inadequate sleep—each an independent risk factor. Unlike
high-income countries with well-established occupational
health infrastructure, LMIC urban workplaces frequently
lack systematic metabolic screening. Most existing LMIC
studies are limited by small sample sizes, variable MetS
definitions, or cross-sectional designs.

This study rigorously estimates MetS prevalence and
identifies modifiable determinants using harmonised
consensus criteria in a representative urban office worker
sample. Findings will inform targeted workplace
intervention design.

Literature Review

1. Evolving Criteria for Metabolic Syndrome

Since the original WHO definition in 1998, MetS criteria
have been revised multiple times, reflecting ongoing debate
over which combination of metabolic abnormalities best
predicts cardiovascular and metabolic risk across diverse
populations. The 2009 harmonised joint statement by IDF,
AHA, and NHLBI resolved earlier disagreements between
competing definitions, adopting population-specific waist
circumference cut-offs that account for ethnic variation in

body composition and central adiposity distribution. This
harmonised definition is now recommended for cross-
cultural epidemiological research, as it enables more
consistent comparison of prevalence estimates and risk
associations across studies conducted in different
geographic and demographic contexts.

2. Occupational Sedentary Behaviour and Risk

Biswas et al. demonstrated in a meta-analysis of 47 studies
that prolonged sitting time independently predicted MetS
irrespective of leisure-time physical activity. Occupational
stress—mediated through cortisol dysregulation—elevates
visceral adiposity and insulin resistance. Night shift work
disrupts circadian rhythms and has been associated with 1.4-
fold increased MetS risk.

3. Diet and Lifestyle in Urban LMIC Workers
Urbanisation in LMICs accompanies a nutrition transition
characterised by rising ultra-processed food consumption
and sugar-sweetened beverage intake. Physical inactivity
prevalence among urban South and Southeast Asian adults
now exceeds 40%.

4. Research Gap

Few studies simultaneously examine sociodemographic,
behavioural, and work-related predictors within a unified
multivariable model in LMIC urban office settings. This
study fills that gap through a comprehensive logistic
regression framework.

Methodology

A facility-based cross-sectional study was conducted
January-June 2025 across four corporate office complexes.
Target population comprised permanent employees aged
30-55 years with > 2 years of office-based tenure. Using a



prevalence-based sample size formula (p = 25%, d = 5%,
95% CI), minimum 458 participants were required; 480
were enrolled for 5% non-response buffer. Purposive
sampling was stratified by age group and sex.

Data collection combined structured questionnaires
(sociodemographics, dietary habits, physical activity via
IPAQ-short form, occupational stress via Perceived Stress
Scale-10), clinical measurements (waist circumference,
blood pressure), and fasting biochemical investigations
(glucose, triglycerides, HDL-C) at certified laboratories.
MetS was defined using the 2009 harmonised criteria (> 3
of 5 components). Binary logistic regression with p < 0.05
significance threshold identified predictors. Analyses used
IBM SPSS v27 and were reported per STROBE checklist.

Results and Discussion

1. Participant Characteristics

Of 480 enrolled, 471 provided complete data (response rate
98.1%), reflecting strong retention across the study period
and minimal loss to follow-up. Mean age was 41.6 = 7.2
years; 56.7% were male, indicating a relatively balanced but
male-skewed sample representative of the target working-
age population. Mean BMI was 27.4 + 4.8 kg/m?, placing
the average participant within the overweight category
according to standard classification thresholds. Sedentary
time exceeded 8 hours/day in 63.1% of participants,
underscoring the high prevalence of prolonged inactivity
within this cohort and highlighting a key behavioural risk
factor relevant to subsequent analyses (Table 4).

Table 1: Sociodemographic and Behavioural Characteristics of Study Participants (n = 471)

Variable Category n (%) Mean + SD
Age (years) 30-39 178 (37.8%) —
40-49 192 (40.8%) —

50-55 101 (21.4%) 416+7.2
Sex Male 267 (56.7%) —
Female 204 (43.3%) —
BMI (kg/m?) Normal (<25) 189 (40.1%) —
Overweight (25-29.9) 178 (37.8%) —

Obese (>30) 104 (22.1%) 274+438

Sedentary time/day > 8 hours 190 (40.3%)

Physical activity Insufficient 298 (63.3%) —

Source: Simulated field survey data, 2025.

2. Prevalence and Components of MetS

MetS prevalence was 31.7% (n = 149; 95% CI: 27.6-35.9%). Prevalence was significantly higher in males (36.3%) than

females (25.5%) (

2 =7.84, p = 0.005) and increased monotonically with age. Abdominal obesity was the most prevalent

component (52.3%), followed by elevated triglycerides (44.8%) (Table 5).

Table 2: Prevalence of MetS and Its Components by Age Group

Age Group MetS Prev. Abd. Obesity High TG Low HDL High BP High FPG
30-39 yrs 19.1% 38.2% 31.5% 34.3% 22.1% 18.8%
40-49 yrs 34.9% 55.7% 47.4% 43.8% 38.5% 30.2%
50-55 yrs 45.5% 68.3% 58.4% 51.5% 52.5% 44.6%

Overall 3L.7% 52.3% 44.8% 41.6% 36.4% 29.7%

Source: Simulated clinical and biochemical data, 2025. TG = triglycerides; HDL = high-density lipoprotein; BP = blood pressure; FPG =

fasting plasma glucose.

3. Logistic Regression — Predictors of MetS
Physical inactivity (AOR = 3.18; 95% ClI: 2.11-4.79), age >
45 years (AOR = 2.41; 1.62-3.59), high occupational stress

(AOR = 1.87; 1.24-2.82), and excess dietary fat intake
(AOR = 1.64; 1.09-2.47) independently predicted MetS.
Female sex was protective (AOR = 0.61; 0.42-0.89).
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Fig 1: Grouped bar chart of MetS prevalence.
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Fig 3: AOR magnitude comparison (recreate as forest plot with 95% CI error bars).

Conclusion

One in three urban office workers in this cohort meets
diagnostic criteria for metabolic syndrome, with physical
inactivity, advancing age, and occupational stress as the
strongest modifiable predictors. These findings reinforce the
need for structured workplace wellness programmes
incorporating mandatory physical activity breaks, dietary
counselling, stress management, and annual metabolic
screening—particularly for workers aged > 45 years.
Limitations include the cross-sectional design precluding
causal inference, facility-based sampling potentially
excluding informal sector workers, and reliance on self-
reported dietary intake. Longitudinal cohort studies are
warranted to establish causal pathways and evaluate
effectiveness of workplace MetS prevention programmes in
LMIC urban contexts.
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