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Introduction: Sedentary lifestyles, unhealthy work environments and
occupational stress increase the risk of Non-Communicable Diseases (NCDs)
among government employees, impacting healthcare costs and productivity.
This study aimed to investigate the prevalence of hypertension, prediabetes, and
diabetes, and identify risk factors among government employees in Nepal.

Methods: A cross-sectional study was conducted among 994 government
employees. Data on sociodemographic, anthropometric/biochemical
measurements, behavioral and clinical factors were collected. Descriptive
analysis analyzed the prevalence of NCDs among covariates. Multivariate
logistic regression and ROC curves assessed the association between NCDs and
covariates/risk factors. Significance was set at p < 0.05 and 95% ClI.

Results: Participants’ mean age was 33.1 + 9.1years, with 82.1% (n = 796)
male, mostly from aged 30-39 (n = 397, 41%), and Brahmin/Chhetri (n = 454,
46.9%). Elders had a 6-times higher risk of hypertension (OR: 6.08, Cl: 3.1-
11.92), above 7-times higher risk of prediabetes (OR: 7.83, Cl: 3.32-18.47), and
above 16 times higher risk of diabetes (OR: 16.62, Cl: 2.5-106.49) compared to
aged 18-29. Smoking increased diabetes-risk (OR: 6.82 ClI: 1.95-23.8), while
alcohol-consumption increased risk of hypertension (OR: 1.51, Cl: 1.02-1.63)
and prediabetes (OR: 1.88, Cl: 1.08-3.28). Overweight increased hypertension
risk (OR: 2.79, ClI: 1.90-4.09), while obesity increased both hypertension (OR:
3.04, Cl: 1.73-5.34) and prediabetes-risk (OR: 2.43, Cl: 1.18-4.99).

Conclusion: This study recommends concerned authorities to implement
workplace policies for health promotion, intensify awareness campaigns,
establish routine screening for government employees, and focus on reducing
risk factors and encouraging healthier lifestyles to enhance NCDs prevention.
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Introduction

Non-communicable diseases (NCDs) are a leading cause of death
and hospital stays and constitute a major global health burden (1).
NCDs account for 41 million annual deaths worldwide, accounting
for 74% of all fatalities (1). Of the 17 million NCD-related fatalities
that occur annually before the age of 70, low- and middle-income
nations account for 86% of these premature deaths and 77% of all
NCD deaths (1). The World Health Organization’s (WHO) Southeast
Asia Regional Office estimates that NCDs, which include diabetes,
cancer, cardiovascular disease, and chronic respiratory illnesses, have
a significant and growing negative impact on Southeast Asian health
and development. Approximately 9 million deaths, or 62% of all
deaths in this region are associated with NCDs (2).

The WHO’s NCDs Progress Monitor 2022 estimates that 117,300
individuals perished in Nepal from NCDs, which accounts for 66% of
the total number of deaths (3). In Nepal, the risk of premature death
from NCDs is 22% (3). Obesity, increased blood glucose, high Blood
Pressure (BP), high cholesterol levels, physical inactivity, alcohol
consumption, and smoking are the major risk factors for NCDs
(4-10). Prior Studies conducted in globally (11), neighboring country
India (12, 13) and Nepal (14) revealed the effect of smoking and
alcohol consumption on prevalence of NCDs. Nepal has a particularly
high prevalence of certain NCD risk factors, such as smoking, low
fruit and vegetable consumption, increased blood pressure, and
abnormal lipid levels (9). In addition, there is wide variation in
prevalence by age group, sex, place of residence, and ecological
zone (15).

Government employees are a key demographic group whose
quality of life, health literacy, and behaviors significantly impact the
prevention and management of NCDs, as well as broader goals like
reducing healthcare costs and improving productivity. However, they
face growing vulnerability to NCDs due to sedentary lifestyles,
unhealthy work environments, and occupational stress. While studies
have highlighted high NCD risk factors such as 99.6% prevalence
among metropolitan employees (16), cases of hypertension among
hospital health workers (17) and obesity in civil servants of the
Ministry of Education and Sports (18), they are often limited to single
institutions or narrow geographical regions (16, 19-21), lacking a
comprehensive assessment of diverse risk factors across a broader,
more heterogeneous government workforce.

To the best of our knowledge, this study constitutes the first
comprehensive, large-scale cross-sectional investigation of NCD risk
factors among government employees across 50 district-level
government offices in Nepal. This research makes a significant
scientific contribution by systematically identifying and quantifying
context-specific risk factors within a population that has received
limited attention in the existing studies. By addressing this critical
knowledge gap, this study provides robust, evidence-based insights
into the prevalence and determinants of NCDs among government
employees. The findings carry important implications for the
formulation of targeted workplace health policies and interventions
aimed at mitigating NCD risks, thereby promoting improved health
outcomes and enhanced productivity within this essential segment of
the workforce.

This study aimed to assess the prevalence of non-communicable
diseases (NCDs), specifically prediabetes, diabetes, and hypertension;
and their associated risk factors and explore the association between
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these risk factors and NCD occurrence among government employees
in the district level government offices at Makwanpur district of Nepal.

Methods and materials
Study population and data collection

A cross-sectional study design was used, and the data were
collected via a structured survey questionnaire among all government
employees working at district-level government offices in the
Makwanpur district of Nepal. All the employees were included
irrespective of their age, gender, ethnicity, job responsibilities and/or
other comorbidities. Lists of the employees were obtained from the
concerned government offices. Retired employees or other people who
were not enrolled as government employees were excluded. A total of
1,162 eligible individuals from selected government offices were
invited to voluntarily participate in the study. Of these, 994 participants
(85.5%) provided informed written consent and enrolled in the study.
Participation was entirely voluntary, and confidentiality was strictly
maintained throughout the process. Comprehensive data was
successfully collected across all study variables for these 994
participants. Data analysis was performed on a final sample of 969
participants, following the exclusion of individuals with non-responses
to specific variables, including ethnicity (n = 1), family history of NCD
(n =20), currently smoking (n=1), currently drinking alcohol
(n = 1), perceived stress (n = 3), and BMI (n = 1).

The data collection format was developed based on the WHO
‘STEPwise’ Approach to NCD Risk Factor Surveillance (STEPS), last
updated on 26 January 2017 (22). The questionnaire incorporated
carefully selected items from the STEPS instrument, which were
adapted as needed to align with the specific objectives of the study and
the local context. The complete data collection tool is provided in the
Supplementary materials.

Data collection teams were formed comprising nurses,
paramedics, laboratory technicians, and supervisors, including
district-level supervisors from the Provincial Health Office and ward
in-charges from Hetauda Provincial Hospital. All data collectors and
supervisors received 2 days of training on standardized data collection
procedures. A pretest was conducted with 5% of the sample size,
involving health workers from Hetauda Provincial Hospital and the
Provincial Health Office, to evaluate the applicability and clarity of the
data collection instruments. Feedback from the pretest was
incorporated to refine and improve the final tool. Data obtained
during the pretest was not included in the final analysis.

Following training, data collectors coordinated with district
offices to schedule data collection, which took place from May to July
2023. Daily supervision ensured completeness and consistency of the
collected data.

Variables

The dependent variables included hypertension and diabetes.
Hypertension was defined as systolic blood pressure >140 mmHg
and/or diastolic >90 mmHg, following WHO guidelines (23).
Diabetes was identified based on fasting plasma glucose >126 mg/dL
or postprandial random glucose >200 mg/dL, while prediabetes was
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defined as fasting glucose 100-125 mg/dL or postprandial glucose
140-199 mg/dL, per American Diabetes Association criteria (24).

Independent variables encompassed sociodemographic,
behavioral, and anthropometric factors. Sociodemographic data (age,
sex, ethnicity, family history of NCDs) and behavioral factors
(smoking, alcohol consumption, physical activity, perceived stress)
were collected via face-to-face interviews. Age was categorized into
four groups (18-29, 30-39, 40-49, 50+). Ethnicity followed the Nepal
Demographic and Health Survey 2022 classification (25); which
includes six groups: Dalit, Janajati, Madhesi, Muslim, Brahmin/
Chhetri, and Others. However, due to the small number of participants
in some groups (e.g., Dalit = 2, Muslim = 11, Others = 4), these groups
were merged with Madhesi, which had the lowest count among the
remaining groups, to form the “Others” category for statistical validity.
Insufficient physical activity was defined as engaging in less than
150 min of moderate-intensity exercise or less than 75 min of
vigorous-intensity exercise weekly. Currently smoking is defined as
having smoked at least once in the past week, while currently drinking
alcohol is defined as having consumed alcohol at least once in the
past month.

Anthropometric measurements included weight (electronic scale)
and height (metal measuring tape), with BMI calculated as weight (kg)
divided by height squared (m?). BMI was classified per WHO
standards: underweight (<18), normal (18-24.9), overweight
(25-29.9), and obese (>30), as no separate national guideline exists in

Nepal. The conceptual research design is illustrated in Figure 1.

Statistical analysis

The data were analyzed using IBM SPSS Statistics 27. Descriptive
statistics are presented as frequencies and percentages for all
categorical variables. The prevalence of NCDs, including hypertension,
prediabetes, and diabetes, with covariates was calculated. The
chi-square test was used to assess the significance, as it is a widely used
non-parametric method for evaluating relationship between
categorical variables (26). Binary logistic regression analysis was

10.3389/fpubh.2025.1514807

utilized to explore the associations of risk factors with hypertension.
This method was particularly appropriate because the dependent
variable hypertension status is binary. Logistic regression not only
evaluates the relationship between predictor variables and the
outcome but also estimates odds ratios, providing quantifiable
measures of the strength and direction of these associations. For the
analysis of risk factors associated with prediabetes and diabetes,
we employed multinomial logistic regression, as the dependent
variable (diabetes status) included three distinct categories: normal,
prediabetes, and diabetes. This analytical method extends the
principles of binary logistic regression to accommodate a multi-
categorical dependent variable, allowing for a comprehensive
assessment of risk factors across multiple outcome levels (27).

In logistic regression, the following categories were taken as the
reference groups: age group 18-29, female, Brahmin/Chhetri ethnic
group, no history of NCDs, non-currently smokers, non-currently
alcohol drinkers, individuals with no physical exercise, no perceived
stress, and those classified as normal/underweight according to BML

Receiver operating characteristic (ROC) curve analysis was
performed for the two continuous predictor variables, age and BMI,
to evaluate their predictive capabilities for hypertension, prediabetes,
and diabetes. ROC analysis is particularly valuable in assessing the
diagnostic accuracy of continuous variables by illustrating the trade-
offs between sensitivity and specificity, thus providing a comprehensive
understanding of their effectiveness in distinguishing between
different disease states (28). p < 0.05 was considered to indicate
statistical significance for all analyses.

Ethical considerations

Ethical approval for this research was obtained from the
Nepal Health Research Council (NHRC), Government of Nepal
(Ref No: 1581, dated 25th March 2024). Additionally, a formal
letter of permission (Ref No: 320/2080/81, dated 26th December
2023) for data collection and usage was received from the Health
Office Makwanpur under the Bagamati province government.

Smoking
Alcohol Consumption

Insufficient Physical Activity

FIGURE 1
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Conceptual framework illustrating the factors associated with non-communicable diseases (NCDs) among government employees in Nepal. The
fishbone diagram outlines the dependent variable (prevalence of hypertension, prediabetes, and diabetes) and its association with various covariates
and risk factors, including sociodemographic factors, physical measurements, behavioral/lifestyle factors, and clinical factors.
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Participants were informed about the study’s objectives,
procedures, confidentiality of their information, and their right
to withdraw or stop the interview at any time. Informed consent
forms were prepared in both Nepali and English languages for the
participants’ convenience. Written informed consent was
obtained from each participant before data collection
commenced. Confidentiality was maintained throughout the
study via anonymous data collection. The scanned copies of
informed consent forms in both Nepali and English language are
included in Supplementary files.

Results
Sociodemographic characteristics

Table 1 presents the sociodemographic characteristics of the
participants. The mean age of the participants was 33.1 + 9.1 years,

TABLE 1 Socio-demographic characteristics of participants by outcomes (N =

10.3389/fpubh.2025.1514807

with the largest proportion aged 30-39 years (n =397, 41%),
followed by those aged 18-29 years (n = 376, 38.8%), indicating
that younger adults comprised most respondents. A substantial
majority were male (n = 796, 82.1%), and nearly half identified as
Brahmin/Chhetri (n = 454, 46.9%), followed by Janajati (315,
32.5%), reflecting the gender and ethnic distribution within the
government workforce. Regarding familial predisposition, 11%
reported a family history of hypertension, 7.4% of diabetes, and
3.6% of both, offering insights into potential hereditary risk factors.
In terms of behavioral risk factors, 22.1% (n = 214) of participants
were current smokers, and 31.4% (n =304) reported current
alcohol consumption. The majority (n = 891, 92%) engaged in
vigorous or moderate physical activity, while 27.6% (n = 267)
reported experiencing stress.

With respect to body weight, above one third (34.7%, n = 336) of
participants were classified as overweight and 8.8% (1 = 85) as obese,
highlighting a significant burden of weight-related risk factors among
the study population.

969).

Variables Variables Total Hypertension N Diabetes status N (%)
(VA]
N (%) [\[e} Yes p-value None  Prediabetes Diabetes p-value
18-29 376 (38.8) = 345(91.8) 31(8.2) 360 (95.7) 14 (3.7) 2(0.5)
Age in years (mean 30-39 397 (41) 309 (77.8) 88 (22.2) 360 (90.7) 34 (8.6) 3(0.8)
skskeok sksfeok
+SD=33.1+£9.1) 40-49 134 (13.8) 86 (64.2) 48 (35.8) 109 (81.3) 19 (14.2) 6 (4.5)
50 and above 62 (6.4) 36 (58.1) 26 (41.9) 41 (66.1) 16 (25.8) 5(8.1)
Female 173 (17.9) = 156 (90.2) 17 (9.8) 160 (92.5) 12 (6.9) 1(0.6)
Sex ok 0.318
Male 796 (82.1) = 620(77.9) | 176 (22.1) 710 (89.2) 71 (8.9) 15 (1.9)
Brahmin/Chhetri | 454 (46.9) = 365 (80.4) 89 (19.6) 403 (88.8) 41 (9) 10 (2.2)
Ethnicity Janajati 315 (32.5) 255 (81) 60 (19) 0.679 291 (92.4) 21(6.7) 3(1) 0.346
Others 200 (20.6) 156 (78) 44 (22) 176 (88) 21(10.5) 3(1.5)
None 755(77.9)  618(81.9) | 137 (18.1) 690 (91.4) 56 (7.4) 9(1.2)
Hypertension 107 (11) 76 (71) 31(29) 96 (89.7) 9 (8.4) 2(1.9)
Family history of
NCD Diabetes 72 (7.4) 57(79.2) 15 (20.8) 0.079 59 (81.9) 9(12.5) 4(5.6) ok
Both hypertension 25(71.4) 10 (28.6)
and diabetes 35 (3.6) 25 (71.4) 9(25.7) 1(2.9)
No 755 (77.9) = 622(82.4) | 133(17.6) 689 (91.3) 60 (7.9) 6(0.8)
Currently smoking ik ok
Yes 214 (22.1) 154 (72) 60 (28) 181 (84.6) 23(10.7) 10 (4.7)
Currently alcohol No 665(68.6) | 561 (84.4) = 104 (15.6) 612 (92) 45 (6.8) 8(1.2)
skskeok sk
consumption Yes 304 (31.4) | 215(70.7) 89 (29.3) 258 (84.9) 38 (12.5) 8(2.6)
No 78 (8) 59 (75.6) 19 (24.4) 59 (75.6) 17 (21.8) 2(2.6)
Physical exercise 0.306 ok
Yes 891 (92) 717 (80.5) | 174 (19.5) 811 (91) 66 (7.4) 14 (1.6)
No 702 (72.4) 566 (80.6) | 136 (19.4) 641 (91.3) 52 (7.4) 9(1.3)
Perceived stress 0.492 *k
Yes 267 (27.6) = 210(78.7) 57 (21.3) 229 (85.8) 31(11.6) 7(2.6)
Normal/ 490 (89.4) 58 (10.6)
Underweight 548 (56.6) 512 (93.4) 30 (5.5) 6(1.1)
BMI classification HHH HkH
Overweight 336 (34.7)  231(68.8) | 105(31.3) 291 (86.6) 36 (10.7) 9(2.7)
Obese 85 (8.8) 55 (64.7) 30 (35.3) 67 (78.8) 17 (20) 1(1.2)
p-value * = <0.05, ** = <0.01 and *** = <0.001.
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Prevalence of NCDs

The prevalence of all three NCDs among respondents with various
risk factors and covariates is shown in Table 1. Individuals aged
50 years and above had the highest prevalence of hypertension,
prediabetes, and diabetes (41.9, 25.8, and 8.1%, respectively),
indicating that older adults are more susceptible to NCDs.
Hypertension was more prevalent among men (22.1%) than women
(9.8%). In contrast, no significant association was observed between
sex and the prevalence of prediabetes or diabetes. The prevalence of
the three non-communicable diseases (NCDs) did not differ
significantly among the various ethnic groups, suggesting an absence
of major racial disparities in disease distribution.

Diabetes was more prevalent (5.6%) among individuals with a
family history of diabetes, while prediabetes was more common
(25.7%) among those with a family history of both illnesses,
hypertension and diabetes. In contrast, no significant association was
found between the prevalence of these NCDs and a family history of
hypertension. The prevalence of prediabetes (10.7%), diabetes (4.7%),
and hypertension (28%) was greater among current smokers
compared to non-smokers. The results showed that those who were
currently consuming alcohol had greater rates of diabetes (2.6%),
hypertension (29.3%), and prediabetes (12.5%) than those who were
not. The prevalence of prediabetes (21.8%) and diabetes (2.6%) was
higher among individuals with insufficient physical exercise. Similarly,
participants experiencing any form of stress exhibited an increased
prevalence of prediabetes (11.6%) and diabetes (2.6%). However,
neither physical exercise nor perceived stress showed a statistically
significant association with hypertension prevalence.

BMI was found to be statistically significant with the prevalence
of NCDs. Obese people had the highest prevalence of hypertension
and prediabetes (35.3 and 20% respectively), followed by overweight
(30.8 and 10.7% respectively). The prevalence of diabetes was highest
(2.6%) among overweight participants. These results underscore the
significant impact of body weight on the risk of NCDs. All the above
values were found to be statistically significant.

Associations between NCDs and covariates

Table 2 illustrates the results of binary and multinomial logistic
regression analyses carried out to determine the associations between
NCDs and covariates. The study reveals that respondents aged over
50 years were substantially more likely to develop hypertension,
prediabetes, and diabetes compared to younger age groups
(18-29 years). Older adults had a 6-fold higher likelihood of
developing hypertension (OR: 6.08, CI: 3.1-11.92), above 7-fold
increase in odds to develop prediabetes (OR: 7.83, CI: 3.32-18.47) and
a staggering above 16-fold higher likelihood of developing diabetes
(OR: 16.62, CI: 2.5-106.49) than those aged 18-29 years. The data
demonstrate that aging significantly increases the risk of chronic
conditions, with men showing higher odds of hypertension than
women (OR: 2.45, CI: 1.33-4.50). Ethnicity was not significantly
associated with NCDs, suggesting that lifestyle and sociodemographic
factors may be more influential. A family history of diabetes strongly
predicted the condition diabetes (OR: 9.8, CI: 2.22-43.20), though it
was not associated to hypertension. Prediabetes risk was notably
higher in those with a family history of both diabetes and hypertension
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(OR: 4.46, CIL: 1.83-10.90), indicating combined genetic and
environmental influence. Current smokers had over six odds of
diabetes (OR: 6.82, CI: 1.95-23.8), while alcohol consumption was
associated with increased odds of hypertension (OR: 1.51, CI: 1.02-
2.23) and prediabetes (OR: 1.88, CI: 1.08-3.28), though not with
diabetes. Physical exercise was protective against prediabetes (OR:
0.21, CI: 0.1-0.41) and hypertension (OR: 0.52, CI: 0.28-0.97), but not
significantly associated with diabetes. Perceived stress showed no
significant association with NCDs. Obesity significantly increased the
risk of hypertension (OR: 3.04, CI: 1.73-5.34) and prediabetes (OR:
2.43, CI: 1.18-4.99), while overweight individuals also had elevated
hypertension risk (OR: 2.79); however, BMI was not associated
with diabetes.

Subgroup analysis of receiver operating
characteristic (ROC) curves

Figure 2 illustrates the predictive ability of age and BMI for
identifying the risk of hypertension, prediabetes, and diabetes. Age
consistently demonstrated a stronger predictive ability compared to
BMI across all conditions. For hypertension, age yielded an Area
Under the Curve (AUC) of 0.72, indicating good predictive accuracy,
while BMI had moderate AUC of 0.69; both associations were
statistically significant (p < 0.001). Similarly, for prediabetes, age
showed moderate predictive ability with an AUC of 0.68, compared to
BMI with an AUC of 0.62, and both were significant (p < 0.001).

Notably, the predictive performance of age was most pronounced
for diabetes, achieving the highest AUC of 0.79, reflecting strong
diagnostic accuracy (p < 0.001). In contrast, BMI’s predictive ability
for diabetes was weaker, with an AUC of 0.61, and this association was
not statistically significant (p = 0.130). These findings emphasize the
prominent role of age in predicting these non-communicable diseases
(NCDs), particularly diabetes, compared to BMI. This analysis
underscores the differential contributions of age and BMI in disease
prediction and their potential implications for risk stratification and
targeted interventions.

Discussion

This cross-sectional study evaluated the prevalence of risk factors
and three NCDs: diabetes, prediabetes, and hypertension. The study also
investigated the associations between these risk factors and NCDs
among government employees. The findings highlight a complex
interaction between demographic, hereditary, and lifestyle factors in the
prevalence of hypertension, prediabetes, and diabetes. They emphasize
the need for targeted interventions focusing on modifiable risk factors
such as smoking, alcohol use, physical inactivity, and poor weight
management to effectively reduce the burden of non-communicable
diseases in the population. The results of our research indicated that
older adults among government employees are more likely to have
prediabetes, diabetes, and hypertension (above 7-fold, above 16-fold and
16-fold higher than younger adults respectively), compared to previous
findings. The highest risk group for all three NCDs were participants
50 years of age and above. A study in China (29) revealed elders had
more than double risk of prediabetes and about 50% higher risk of
diabetes compared to middle aged in general population. Similar result
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TABLE 2 Association of NCDs (hypertension, prediabetes, and diabetes) with the covariates/risk factors (N = 969).

Variables Covariates Hypertension Prediabetes Diabetes
OR(95% Cl)  p-value OR(95% Cl)  p-value OR (95% CI) p-value
18-29 Ref. Ref. Ref.
30-39 2.19 (1.37-3.51) ok 1.77 (0.89-3.52) 0.105 1.01 (0.15-6.87) 0.990
Age (Years)
40-49 4.09 (2.36-7.08) ok 3.35(1.52-7.36) ok 9.26 (1.52-56.37) *
50 and above 6.08 (3.10-11.92) ok 7.83 (3.32-18.47) kk 16.62 (2.50-106.49) ok
Female Ref. Ref. Ref.
Sex wk 0.191
Male 2.45 (1.33-4.50) 1.69 (0.77-3.70) 3.92 (0.38-40.71) 0.252
Brahmin/Chhetri Ref. Ref. Ref.
Ethnicity Janajati 1.02 (0.68-1.52) 0.938 0.75 (0.42-1.36) 0.351 0.64 (0.15-2.66) 0.537
Others 1.23 (0.78-1.93) 0.378 1.58 (0.86-2.91) 0.143 0.84 (0.18-3.82) 0.822
No History Ref. Ref. Ref.
Hypertension 1.65 (0.99-2.74) 0.054 1.10 (0.50-2.42) 0.806 1.84 (0.34-10.03) 0.481
Family history of
NCD Diabetes 1.01 (0.52-1.97) 0.972 1.47 (0.63-3.44) 0.376 9.80 (2.22-43.20) ok
Both hypertension and
1.46 (0.64-3.33) 0.365 4.46 (1.83-10.90) ok 3.64 (0.38-34.60)
diabetes 0.261
No Ref. Ref. Ref.
Currently smoking 0.760 0.794
Yes 1.07 (0.70-1.63) 0.92 (0.50-1.69) 6.82 (1.95-23.80) ok
Currently drinking No Ref. . Ref. . Ref.
alcohol Yes 1.51 (1.02-2.23) 1.88 (1.08-3.28) 0.73 (0.22-2.49) 0.620
No Ref. Ref. Ref.
Physical exercise * ok
Yes 0.52 (0.28-0.97) 0.21 (0.10-0.41) 0.27 (0.05-1.56) 0.142
No Ref. Ref. Ref.
Perceived stress 0.894 0.232
Yes 0.97 (0.66-1.43) 1.37 (0.82-2.29) 1.69 (0.54-5.31) 0.367
Normal/underweight Ref. Ref. Ref.
BMI classification Overweight 2.79 (1.90-4.09) otk 1.54 (0.89-2.67) 0.122 1.73 (0.54-5.54) 0.357
Obese 3.04 (1.73-5.34) ik 2.43 (1.18-4.99) * 0.54 (0.06-5.08) 0.594
p-value * = <0.05, ** = <0.01 and *#* = <0.001; Ref., Reference category.
Hypertension Prediabetes Diabetes
10 Source fthe 10 Sourge e 10 Source f the
— Age — Age o Aee
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FIGURE 2
Receiver operating characteristic (ROC) curves demonstrating the predictive performance of age and BMI for hypertension, prediabetes, and diabetes
among the government employees in Nepal. Age shows better discriminative ability than BMI for all conditions, with the strongest performance for
diabetes (AUC = 0.79, p < 0.001). While BMI also displays significance for hypertension and prediabetes (p < 0.001) it is not significant for diabetes
prediction (p = 0.13).

showed by the studies in Nepal (9, 10). A study conducted among health  aged and 6 times higher compared to younger adults (17). Although, the
workers in the central hospital in Nepal provided the similar results for =~ PEN Package is launched by the Ministry of Health and Population in
hypertension prevalence in elders as double risk compared to middle  collaboration with WHO, which aims to strengthen the detection and

Frontiers in Public Health 06 frontiersin.org


https://doi.org/10.3389/fpubh.2025.1514807
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chapagain et al.

management of NCDs at the primary healthcare level. The aging
population and rising NCD burden require the nation to prioritize NCD
prevention and control. Furthermore, we discovered that men had over
double prevalence of hypertension, which is consistent with other
studies’ findings (9, 15). The presence of both diabetes and hypertension
in the family increased the risk of prediabetes, whereas a family history
of diabetes increased the chance of acquiring diabetes, in line with other
research findings (30-32). However, the research did not find a
statistically significant association between a family history of
hypertension with any of the three NCDs that were investigated.

The prevalence of current smoking among government
employees was 22.1%, closely aligning with the nationwide survey
by the Nepal Health Research Council in 2019 (22.2%) for the
general population. However, our study reveals a higher prevalence
of current alcohol consumption among government employees
(31.4%) compared to the national average (24.6%). Similarly, a
study conducted in Nepal in general population (9) and in health
workers (17) identified employed individuals had a greater
prevalence of alcohol consumption than did the general
population. These findings underscore the need for targeted
awareness programs to help reduce risk factors including alcohol
consumption and smoking to prevent NCDs in this workforce. The
possibility of having diabetes was found to be significantly greater
among current smokers. Nicotine increases blood sugar levels and
is more difficult to control. Smokers with diabetes frequently
require higher insulin dosages to maintain blood sugar levels that
are near the target (33). Another study in Iran revealed that the
incidence of diabetes types 1 and 2 increased with smoking habits
(34). According to the American College of Cardiology (48),
smoking, particularly in younger adults, may exacerbate
hypertension. Even when taking blood pressure medication,
smokers have difficulty controlling their blood pressure. However,
we could not find an association between hypertension and
smoking. A Mendelian randomization meta-analysis conducted in
Britain also suggested that smoking is causally related to a higher
resting heart rate but not to alterations in blood pressure or the risk
of hypertension (35).

We found alcohol consumption increased the risk of developing
hypertension and prediabetes by 51 and 88% among government
employees. Results of a previous study also showed greater effect of
alcohol consumption as it increased the 4.5 times higher risk of
hypertension in health workers in Nepal (17). Similarly, alcohol
consumption was found to be associated with elevated blood pressure,
increasing DBP by 7.5 (95% CI: 3.7-11.3) mm Hg and SBP by 9.5 (95%
CI: 3.8-15.1) mm Hg, according to a study performed in Southeast
China (36). However, we could not find the relationship between
alcohol consumption and diabetes in our study. In contrast, several
previous studies revealed a nonlinear relationship between alcohol
consumption and the risk of diabetes in which low and moderate
alcohol consumption were associated with a lower risk of diabetes,
with the risk of diabetes increasing above the threshold (37, 38).

In our study, 8% of employees were found to be physically
inactive, which is slightly higher than the result (7.4%) reported in
the 2019 STEPS survey of the general population (30). A high level
of physical activity was shown to protect against the development
of prediabetes, diabetes, and hypertension, consistent with the
findings of numerous prior studies (5, 6, 39-42). Strategies that
target the biological risk factors related to physical activity are
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essential in this specific population to halt the rising occurrence of
NCDs. Potential workplace policies and interventions are required,
such as promoting ergonomic workstations, introducing structured
physical activity programs, and addressing workplace stress
through wellness initiatives. Our findings revealed a greater
percentage of overweight and obese government workers (34.7 and
8.8%, respectively) in line with a study conducted in civil servants
in Nepal as 33.4% (18) compared to a study conducted in general
population by the NHRC, MoHP, Nepal in 2019 (23.5 and 7.2%,
respectively) (39). BMI was found to be associated with the
prevalence of prediabetes and hypertension but not to that of
diabetes. By comparing overweight and obese people to normal
weight people, we found that their risk of developing hypertension
is about 3 times greater, which aligns about 4.5 times higher in the
result of previous study in civil servants in Nepal (18). A few earlier
investigations conducted in the USA (43, 44) produced findings
similar to these results. Numerous studies conducted in both
developed and developing nations have shown an association
between obesity and overweight with prediabetes as well as
diabetes (44-46). The American Heart Association also proposed
obesity and weight management as a standard of care for type 2
diabetes in 2023 (47). Similarly, in our study, obesity was shown to
be associated with prediabetes, while overweight was not found to
be significantly associated with prediabetes, and BMI was not
substantially associated with diabetes.

Findings from the ROC analysis have notable implications for
health policy and workplace wellness programs tailored to government
employees. Given the strong association of age with these NCDs,
targeted screening and early intervention strategies should prioritize
age-specific risk assessments. Such initiatives could include mandatory
periodic health check-ups focused on early detection of NCDs among
aging employees, coupled with age-adjusted preventive measures and
counseling. While BMI showed relevance in predicting hypertension
and prediabetes, workplace programs should also address lifestyle
modifications, such as promoting physical activity, balanced nutrition,
and stress management, to mitigate the risks associated with
these conditions.

Limitations

Several confounding variables, such as marital status,
education level, socio-economic status, dietary habits, and
diversity of jobs such as type of job (physical work or table work),
and duration of working hours might have influenced the results.
However, due to time constraints, minimizing disruption to
participants’ working hours and limited resources, these factors
could not be accounted for in this study. Future research should
aim to incorporate these variables to enable a more comprehensive
understanding of risk factors for non-communicable diseases
among government employees.

Some information such as drinking habits, smoking habits,
physical activity, and feelings of stress, relies on self-reported data,
which carries a risk of bias, such as underreporting due to fear of
criticism. To address this, data collectors were trained to ensure
consistency and neutrality in their approach, minimizing interviewer
bias. A pretest involving 5% of the sample was conducted to refine
data collection tools. Emphasis on anonymity and confidentiality
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encouraged truthful responses, while triangulation, through cross-
verification with available records, enhanced the accuracy of the data.

Although the WHO BMI classification standards are widely used
and adopted in Nepal, we recognize their potential limitations in
accurately reflecting the unique genetic, cultural, and body
composition differences within the Nepalese population.

As this study was limited to government employees within a single
district of Nepal, its findings may not be broadly applicable to
individuals in other professions, regions, or international settings due to
potential variations in workplace conditions, cultural norms, and access
to healthcare services. Cross-sectional studies, by design, are limited in
establishing causal relationships between risk factors and NCDs.

The higher representation of male participants aligns with the
gender distribution in the government employees, where males are
numerically dominant. Consequently, this study may not fully capture
gender-specific differences in non-communicable disease (NCD) risk
factors and experiences, potentially limiting the generalizability of
findings across genders.

Conclusion and implications

This study highlighted a significant prevalence of risk factors for
NCDs among government employees, placing them at greater risk for
diabetes and hypertension. The findings emphasize the need for
targeted interventions to address excessive alcohol use, physical
inactivity, and obesity in all age groups, with an emphasis on older
adults. Surveillance systems tailored to government employees should
be established to monitor and mitigate these risks effectively.

Policy recommendations

To support the health and well-being of government employees
in Nepal, we recommend workplace policies that promote physical
activity through wellness programs, address stress via mental
health initiatives, and reduce sedentary behavior through
ergonomic interventions. Additional measures include regular
health screening, encouraging physical activity through facilities
or incentives, awareness campaigns to limit alcohol and tobacco
use, and fostering healthy dietary choices in workplace canteens.
Integrating these strategies into national NCD prevention
frameworks can improve employee well-being, productivity, and
satisfaction while setting a model for workplace health initiatives
across Nepal. The government of Nepal could play a pivotal role in
fostering these changes by integrating workplace health into
national NCD prevention strategies. By prioritizing the health and
well-being of employees, such policies would not only reduce NCD
risk factors but also contribute to improved productivity and
overall workplace satisfaction.

Future research directions

Further studies could adopt an in-depth qualitative approach
to explore the lived experiences and perceptions of government
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employees regarding their health behaviors and challenges.
Understanding their perspectives could uncover barriers to
healthier lifestyles and provide insights into cultural or workplace-
specific influences on health outcomes. Additionally, future
research could include broader cohorts of government employees
and address variables not covered in this study such as marital
status, education level, socio-economic status, dietary habits, and
diversity of jobs such as type of job (physical work or table work),
and duration of working hours.
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