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Background: Hyperglycaemia poses significant health risks. This study investigates hyperglycaemia 
among male university employees due to their high-risk lifestyle factors and higher prevalence of 
diabetes in Pakistani males. Methods: The study was conducted among male university employees 
(teaching and support staff, n=243) at a university in Peshawar, Pakistan. Socioeconomic and lifestyle 
data were collected using validated questionnaires. Nutritional assessments included physical 
measurements and diet quality evaluation. Weight, height, and waist circumference (WC), were taken 
with standardized tools. Body composition parameters, including body mass index (BMI), total body 
fat (TBF), and visceral body fat (VBF), were assessed using validated techniques. Diet quality was 
evaluated through subjective measures. Fasting blood glucose (FBG) levels were determined with a 
glucometer. Results: Significant associations were observed between hyperglycaemia and 
anthropometric indicators, as well as body composition. Hyperglycaemic individuals had higher BMI 
(30.5 vs 24.9 Kg/m²), TBF (29.4% vs 22.2%), VBF (13.6% vs 8.3%), and WC (100.0 Cm vs 90.7 Cm), 
indicating central obesity. Hyperglycaemic participants also exhibited lower physical activity levels and 
poorer sleep quality. Linear regression analysis revealed significant predictors of FBG levels, with TBF 
(β=1.63, p<0.05) and BMI (β=1.80, p<0.05) positively associated, while higher consumption of the five 
food groups was negatively associated (β=-4.00, p<0.05). Conclusion: The findings underscore the 
importance of body composition, particularly BMI and TBF, in predicting hyperglycaemia. Promoting 
balanced diets and minimizing ultra-processed food consumption are essential strategies to mitigate 
hyperglycaemia risk among university employees. 
Keywords: Body Mass Index, Diet, Hyperglycaemia, Life Style, Obesity, Sleep Quality 

Pak J Physiology 2025;21(3):37–40, DOI: https://doi.org/10.69656/pjp.v21i3.1844 

INTRODUCTION 
Glycaemic status, an essential measure of blood 
glucose concentration, serves as a key indicator of 
metabolic health. Maintaining optimal glycaemic levels 
is critical for physical and psychological well-being, as 
it significantly influences energy, mood, and overall 
health.1,2 

Global projections indicate a rising 
prevalence of hyperglycaemia, increasing to an 
anticipated 10.9% (700 million) by 2045 from 9.3% 
(463 million) in 2019.3 In Pakistan, the diabetes 
prevalence among adults reached 26.7% by 2022, with 
33 million reported cases.4 The disease burden is 
exacerbated by gender disparities and limited 
screening facilities, particularly in rural areas, 
necessitating urgent interventions to mitigate its impact 
on morbidity and mortality.5 

Metabolic health is intricately linked to 
anthropometric and biochemical markers, such as blood 
glucose levels, reflecting the efficiency of energy 
metabolism pathways. Factors like age, lifestyle, 
dietary habits, and physiological conditions 
significantly influence glycaemic health.6 Research 
demonstrates that balanced diets and regular physical 

activity correlate with healthier glycaemic profiles, 
while sedentary behaviours and poor dietary practices 
are associated with adverse outcomes.7 

Obesity and hyperglycaemia are interrelated 
challenges that elevate the risks of cardiovascular 
diseases, diabetes, and certain cancers.8 Overweight 
and obesity are the 5th leading causes of global 
mortality.9 Sedentary job roles, common among 
university employees, exacerbate obesity and related 
metabolic disturbances. Dietary irregularities and low 
physical activity exacerbated these risks, highlighting 
the importance of targeted interventions. 

This study investigates hyperglycaemia 
among male university employees due to their high-
risk lifestyle factors and higher prevalence of 
diabetes in Pakistani males. The goal was to identify 
trends in hyperglycaemia across age groups and 
recommend healthier lifestyles for mitigating 
metabolic disorders. 

MATERIAL AND METHODS 
This cross-sectional study was carried out at the 
University of Agriculture, Peshawar, from Nov 2022 to 
Nov 2024. The initial sample size was 250, but due to 
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the minimal representation of female participants, they 
were excluded from the study. The final sample 
comprised 243 randomly selected male university 
employees. Participants included both teaching and 
support staff. Inclusion criteria were: university 
employees residing in Peshawar, free from any chronic 
diseases, (e.g., diabetes, hypertension, cardiovascular 
disease, kidney disease, or other metabolic disorders), 
and not on regular prescription, (i.e., medication taken 
consistently for ≥3 months). Exclusion criteria were: 
non-university employees, non-residents of Peshawar, 
individuals with chronic diseases, and those on regular 
prescription. Participants were selected from 
departmental records provided by the university 
registrar. Informed consent was obtained. Participation 
in the study was voluntary. 

Socio-demographic, medicinal history, 
physical activity level, nutritional intake, and diet 
quality data were gathered using structured 
questionnaires. Anthropometric assessments and body 
composition evaluations were conducted using validated 
equipment. Weight and height were measured using a 
digital scale and stadiometer, respectively. Body mass 
index (BMI) (Kg/m²) was calculated and categorised per 
WHO 2001 guidelines as: Underweight (<18.5 Kg/m²), 
Normal (18.5–24.99 Kg/m²), Overweight (25–29.99 
Kg/m²), and Obese (≥30 Kg/m²).10 Waist circumference 
(WC) was measured with a tape, with cut-off values of 
≥90 Cm for males indicating central obesity.11 

Body composition, including total body fat 
(TBF) and visceral body fat (VBF), was assessed using 
an Omron BF-508 body composition monitor.12 Fasting 
blood glucose (FBG) levels were measured using a 
glucometer via the finger-prick. The blood glucose 
levels were categorized into two groups: normal (below 
100 mg/dL) and hyperglycaemia (above 100 mg/dL).13 

Diet quality was assessed using the validated 
Diet Quality Index (DQI)14 which evaluates intake 
across five food groups: vegetables, fruits, nuts and 
seeds, legumes, and animal foods. A maximum score of 
5 indicates consumption of all groups. Additional scores 
included: non-communicable disease (NCD) Protect 
Score (0–9): Reflects adherence to global dietary 
recommendations (GDR) for non-communicable 
disease prevention, emphasizing protective food groups. 
Non-communicable disease (NCD) Risk Score (0–9): 
Measures intake of unhealthy food groups, with higher 
scores indicating greater consumption. Global Dietary 
Recommendations (GDR) Score (0–18): Combines 
protective and risky dietary factors, with scores ≥10 
indicating adherence. 

Physical activity was assessed using the 
International Physical Activity Questionnaire (IPAQ), 
with MET values categorized as low (<600 MET-
min/week), moderate (600–1500 MET-min/week), or 
high (>1500 MET-min/week).15 Sleep quality was 

evaluated using the Pittsburgh Sleep Quality Index 
(PSQI), with scores >5 indicating poor sleep quality.16 

Data were analysed using SPSS-20 and 
Microsoft Excel. Mean±SD and frequencies and 
percentages were calculated for relevant variables. 
Independent t-tests assessed mean differences, and chi-
square tests examined associations between categorical 
variables. Linear regression identified predictors of 
glycaemic status, with results presented as β-coefficients 
and 95% CI with p≤0.05 taken as statistically 
significant. 

RESULTS 
The mean age of total 243 participants was 38.5±6.6 
years. Educational levels varied, with 118 (48.6%) 
holding university degrees. Majority (222, 91.4%) were 
married, with an average age at marriage as 26.1±5.3 
years. Most respondents (214, 88.1%) were non-
smokers, and 119 (49%) resided in rural areas. The 
reported average monthly income was PKR 63,400, 
with 131 (53.9%) living in joint families. Participants 
had an average family size of 11±4.9 members and an 
average of 4 children. Mean job duration was 12±7 
years. (Table-1). 

Hyperglycaemic individuals exhibited 
significantly higher weight, body mass index, waist 
circumference, body fat percentage, and visceral fat 
levels. The prevalence of overweight/obesity and central 
obesity among hyperglycaemic individuals was 52 
(100%) and 41 (78.8%), respectively. The mean fasting 
blood glucose (FBG) level was 99.6±42.9 mg/dL. This 
group also reported lower physical activity levels (PAL-
MET) and poorer sleep quality, as indicated by higher 
Pittsburgh Sleep Quality Index (PSQI) scores. The 
percentage of disturbed sleep (PSQI>5) was 
significantly higher (78.4%) in the hyperglycaemic 
group compared to normal group (35.9%), (p<0.001). 
(Table-2). 

Table-1: Socio demographic characteristics of the 
university employees 

Characteristics Mean±SD/[n (%)] 
Age (Years) 38.5±6.6 

Primary or below 44 (18.1) 
SSC/HSSC 81 (33.2) 

Education 

University 118 (48.6) 
Job duration (Years) 12.0±7.0 
Marital status Married 222 (91.4) 
Age at marriage (Years) 26.1±5.3 

Rural 119 (49.0) Residence 
Urban 124 (51.0) 

Smoking status Non-smokers 214 (88.1) 
Monthly income in thousands (PKR) 63.4±61 
House ownership Own 200 (82.3) 
Family type Joint 131 (53.9) 
Family size 11±4.9 
No. of children in family 4±1.9 

(PKR: Pakistani rupees, SSC: Secondary School Certificate, 
HSSC: Higher Secondary School Certificate) 
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Table-2: Physical health status by glycaemic status 
Glycaemic status 
Mean±SD/[n (%)] 

Indicators Normal Hyperglycaemic p 
Weight (Kg) 70.6±14.3 88.2±19.3 <0.0001
Height (Cm) 167.8±6.6 168.0±6.9 NS 
BMI 24.9±4.5 30.5±7.0 <0.0001

Nutrition Status (based on BMI) 
 Normal 124 (62.6) 0 
 Overweight/Obese 74 (37.4) 52 (100) <0.0001

Waist circumference (Cm) 90.7±11.4 100.0±11.5 <0.0001
Central Obesity Status (based on Waist circumference) 

 Normal 108 (54.5) 11 (21.2) 
 Central obesity 90 (45.5) 41 (78.8) 

<0.0001

Total body fat 22.2± 7.2 29.4± 7.1 <0.0001
Visceral fat 8.3± 4.1 13.6± 6.0 <0.0001
Fasting blood glucose 78.8±6.5 

192 (79) 
177.6±30.0 

51 (21) <0.001 

PAL-MET 1090.7±780.7 638.9± 405.2 <0.0001 
PSQI-Score 4.7±2.1 5.4±1.1 <0.021 

Physical Activity Level (based on MET) 
Low level activity<600  78 (40.6) 41 (80.4) 
Moderate activity 600–1500 62 (32.3) 8 (15.7) 
High level activity>3000 52 (27.1) 2 (3.9) 

<0.001 

Sleep Quality 
Normal (PSQI≤5) 123 (64.1) 11 (21.6) 
Disturbed Sleep (PSQI>5) 69 (35.9) 40 (78.4) <0.001 

Age, job duration, family size, body mass 
index, waist circumference, total body fat, visceral fat, 
and physical activity levels were positively related with 
FBG levels (p<0.05). Dietary factors, including 
adherence to all 5 food groups, NCD Protect scores, 
GDR, and fibre intake, demonstrated protective effects 
(p<0.05). Notably, the non-communicable disease NCD 
risk score showed a positive association with 
hyperglycaemia risk (p<0.05). (Table-3). 

Table-3: Unadjusted determinants of fasting blood 
glucose (Unadjusted analysis) 

Determinants β-coefficients  (95% CI) 
Body mass index (BMI) 3.66 (2.82–4.50)*** 
Waist circumference 1.35 (0.94–1.77)* 
Visceral fat 3.99 (3.05–4.94)*** 
Total body fat 2.69 (2.05–3.32)*** 
Age 1.42 (0.63–2.22)* 
Job duration 1.19 (0.43–1.94)* 
Family size 1.84 (0.77–2.91)** 
All five food groups -11.2 (-15.3– -7.12)*** 
NCD Protect score -3.10 (-5.47– -0.72)* 
NCD risk score 3.13 (1.56–4.70)*** 
GDR -3.61 (-4.98– -2.24)*** 
Fiber -0.47 (-0.80– -0.14)** 
PAL -0.01 (-0.02– -0.00)*** 

(*p<0.05, **p<0.01, ***p<0.001) 

BMI (β=1.799, p<0.01) and total body fat 
(β=1.630, p<0.001) were positively associated with 
fasting blood glucose, while consumption of all five 
food groups (β=-7.657, p<0.001) had a protective effect. 
In contrast, the unadjusted analysis showed a broader 
range of factors associated with fasting blood glucose, 
including age, job duration, family size, waist 
circumference, visceral fat, and physical activity levels, 
as well as dietary factors like NCD Protect scores, GDR, 
and fibre intake. (Table-4). 

Table-4: Adjusted determinants of fasting blood 
glucose (Adjusted Analysis) 

Determinants β-coefficients  (95% CI) 
Age 0.231(-0.52–0.98) 
Family size 0.479 (-0.53–1.49) 
Body mass index (BMI) 1.799 (0.64–2.95)** 
Total body fat 1.630 (0.79–2.46)*** 
All five food groups -7.657 (-11.65–-3.66)*** 
NCD risk score 0.550 (-0.93–2.03) 
PAL 0.004 (-0.00–0.01) 

(**p<0.01, ***p<0.001) 

DISCUSSION 
Our study confirms that socio-demographic factors like 
age, job duration, and large family size are strongly 
associated with elevated FBG levels, consistent with 
previous work.17,18 Biological mechanisms underlying 
hyperglycaemia involve complex interactions between 
insulin resistance, pancreatic beta-cell dysfunction, and 
lifestyle factors. Adiposity, particularly central obesity, 
contributes to insulin resistance by promoting chronic 
inflammation and altering adipokine secretion leading to 
impaired glucose uptake in skeletal muscle and increased 
glucose production in the liver, ultimately resulting in 
hyperglycaemia.19 University employees, given their 
sedentary lifestyles and unhealthy dietary habits, are 
particularly susceptible to glycaemic dysregulation.20,21 
Lower physical activity levels and suboptimal sleep 
quality exacerbate risk of hyperglycaemia.22,23 Consistent 
with previous work24, BMI, TBF, and VF were the 
significant predictors of elevated FBG. Excess adiposity 
is a primary driver of insulin resistance, a precursor to 
hyperglycaemia.25 Effective management of these 
parameters is crucial for glycaemic control. 

Recent studies have highlighted the role of 
dietary factors in modulating insulin sensitivity and 
glucose metabolism. Diets rich in fruits, vegetables, and 
whole grains, which are high in fibre and antioxidants, 
have been shown to enhance insulin sensitivity and 
reduce inflammation. Dietary adherence to all five food 
groups and higher fibre intake were inversely associated 
with fasting blood glucose levels, highlighting the 
protective role of a balanced diet. The fibre content in 
these diets can slow down glucose absorption, reducing 
the peak blood glucose levels and insulin demand.26,27 
These findings underscore the importance of dietary 
quality and lifestyle interventions in mitigating 
hyperglycaemia risk. 

Our findings support the development of 
targeted interventions emphasizing weight management, 
dietary improvements, and physical activity. These 
strategies can effectively address hyperglycaemia and 
associated metabolic risks. The role of dietary diversity, 
particularly through adherence to GDR and NCD 
Protect scores, further underscores the need for 
comprehensive public health initiatives aimed at 
promoting healthier lifestyles. 
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CONCLUSION 
The study highlights the significant influence of 
anthropometric factors, particularly BMI and total body 
fat, on fasting blood glucose levels. Dietary diversity 
and fibre intake serve as protective factors against 
hyperglycaemia. These findings emphasize the 
importance of dietary and lifestyle interventions in 
glycaemic regulation, suggesting that strategies focused 
on weight reduction, balanced nutrition, and increased 
physical activity can effectively reduce the burden of 
hyperglycaemia. 
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