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Abstract
Background  Non-communicable diseases (NCDs) account for major health complications globally as well as in 
Bangladesh. The current study aimed to evaluate the prevalence of risk factors for NCD among students and faculty/
staff of the University of Dhaka after the COVID-19 pandemic.
Methods  A cross-sectional study (June 2022-July 2023) was conducted collecting information of sociodemographic 
factors, sleeping and food habits, family history, smoking, usage of electronic devices, refractive errors, and physical 
measurements, all of which were linked to risk factors. Subsequent analyses, such as bivariate, univariate, and logistic 
regression, were conducted on the population to evaluate associations between NCD status and the respective risk 
factors.
Results  The overall mean age, blood sugar, body mass index (BMI), and systolic and diastolic blood pressure were 
22.34 years, 5.88 mmol/L, 23.27 kg/m2, 118.47 mm Hg, and 75.69 mm Hg, respectively. The most significant NCD risk 
factors were obesity (50.37%), followed by high sugar level (hyperglycemic) (13.45%), and hypertension (11.98%).
Conclusions  This study showed a significant number of NCD risk factors among University of Dhaka students and staff 
following COVID-19, underlining the urgent need for focused health interventions, particularly those addressing food 
and sleep. Addressing these hazards is critical to avoiding growing NCD incidence to ensure an effective healthcare 
system in Bangladesh.
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1  Introduction

Non-communicable diseases (NCDs) are responsible for causing a significant increase the number of morbidity and 
mortality cases and healthcare cost all over the world [1, 2]. According to the World Health Organization (WHO), 
NCDs are responsible for 71% of all global deaths, with approximately 15 million deaths occurring among individuals 
aged 30–69 years [3].

The prevalence of non-communicable diseases is much higher in developing countries like Bangladesh, India, 
Indonesia, Thailand, and Vietnam. The findings indicated that over 70% of the predominantly rural populations had 
three or more risk factors for chronic NCDs. The clustering of these risk factors was linked to older age, male gender, 
and higher levels of education. Variations in risk factors were observed in different locations within individual country 
[4]. Previous studies on Bangladeshi individuals, encompassing students, adults, the elderly, children, and residents 
of both urban and rural areas [5–9], have highlighted a high prevalence of NCDs, for instances, Fottrell et al. [10] 
specifically mentioned the frequent occurrences of hypertension and diabetes among adults in rural Bangladesh 
[10]. A study at Jahangirnagar University found 29.2% of respondents were overweight or obese, with two-thirds 
of them did not engage in any physical activity. Furthermore, personal or family history of NCDs increase the risk of 
heart disease [11].

Recent studies have reported that adolescents, young people, and even children were experiencing serious NCDs 
such as diabetes, hypertension, obesity, gastroesophageal reflux disease, asthma, and others [12–14]. According to 
WHO, unhealthy diets, physical inactivity, tobacco use, harmful use of alcohol, family history, socio-economic factors, 
and stress are some of the contributors to the development of NCDs [3]. Furthermore, the COVID-19 pandemic has 
further exacerbated these risk factors, with increased stress levels, reduced physical activity, changes in dietary 
patterns, and disruptions in healthcare services [15]. A number of studies have highlighted the impact of the COVID-
19 pandemic on the prevalence of NCD [16–18]. Various investigation suggested that the prevalence of NCDs such 
as high blood pressure (HBP), diabetes, respiratory diseases and cardiovascular diseases had been increased with 
COVID-19 [19], which was reported in Europe, and India [16, 20].

University of Dhaka, the oldest and one of the largest university in Bangladesh has a diverse population of students 
and staffs, including individuals from different socio-economic backgrounds, age groups, and lifestyles [21]. There 
is limited investigation based on the prevalence of NCD risk factors among the University of Dhaka community after 
the pandemic as well as before the COVID-19 pandemic. Understanding the prevalence of NCDs risk factors among 
the young population and students during the pandemic is essential for developing evidence-based interventions 
and policies to address the burden of NCDs [22].

STEPwise Surveillance (STEPS) is the WHO’s recommended framework for chasing NCDs and their risk factors, 
designed to help low- and middle-income countries’ NCDs pattern. The process involves three stages: first, collecting 
risk factor data via a questionnaire; second, conducting basic physical measurements; and third, performing more 
detailed biochemical analyses using urine and blood samples [23]. This study aimed to use the STEPS approach to 
investigate the prevalence of NCD risk factors among students and staff (both faculty and support personnel) at the 
University of Dhaka in the wake of the COVID-19 pandemic.

2 � Materials and methods

2.1 � Study design and participants

This study was conducted from June 2022 to July 2023 as per of STEPSwise approach devised by the WHO 
recommended core NCD risk indicators [23]. It was a cross-sectional study and the target population for this study was 
the students and staffs (including faculty members and support personnel) of University of Dhaka who were come 
from urban and rural areas of Bangladesh.
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2.2 � Sampling and size determination

The anticipated personnel of University of Dhaka were nearly 41,000, was taken into account for calculating the 
sample size. As per the RaoSoft, the minimum anticipated number of participants was determined to be 381, ensuring 
a 95% confidence level (Z = 1.96). The population portion was deemed at 50% while the margin error was considered 
at 5% [24].

Additionally, a 7% allowance was made for non-responsive participants within the population. Therefore, the total 
sample size for this study was established at 409. The investigation included students, faculty members, officers, and 
other professionals from the University of Dhaka, aged 18 and over. Data were collected directly from the population 
without prioritizing any specific institutes, faculties, or departments. A simple random sampling method was employed to 
choose participants. The total count of students and staff was determined, and each person was given a unique identifier 
to prevent repetition. Participants were selected until the desired sample size was reached. The data was then divided 
into two categories: students and staff/faculty.

2.3 � Data collection procedures

The questionnaire was developed by following the STEPS questionnaire to collect the necessary information [23]. 
The main purpose of the questionnaire was to identify non-communicable disease risk factors. It collected data on 
sociodemographics, smoking prevalence, food habits (including fruit, vegetable, fast food, street food, water, sugar, and 
salt consumption), physical activity, phone and computer use, social media use, and family history of NCDs. Additionally, 
it included questions on age, gender, sleeping habits, daily water intake, smoking habits, social media usage, physical 
exercise, and personal and family health history (diabetes, cardiovascular disease, chronic respiratory disease, and 
refractive error). Consent was obtained from all participants.

2.4 � Physical measurements

Physical measurements, including height, weight, waist and hip circumference, blood pressure (systolic and diastolic), 
and blood sugar levels (BSLs), were collected by trained pharmacy students. Body mass index (BMI) (weight divided by 
height squared) [25] and waist-to-hip ratio (WHR) were enumerated later. All measurements were taken at least three 
times, with averages used for analysis. Blood pressure readings were taken three times with 30-min intervals, and fasting 
BSLs were measured three times with 2–5 min intervals. Measurements were conducted over three consecutive days, 
and the averages were recorded.

2.5 � Variables

2.5.1 � Dependent variable

HBP was defined using systolic and diastolic BP according to JNC7 guidelines, with systolic BP ≥ 140  mmHg or 
diastolic BP ≥ 90 mmHg considered hypertensive [27, 28]. BMI classifications were underweight/normal (< 25 kg/m2) 
and overweight/obese (≥ 25 kg/m2) based on WHO guidelines [26, 29, 30]. BSLs were considered as hyperglycemic, 
when ≥ 7 mmol/L based on WHO [29].

n =
z2pq

d2

n =
(1.96)

2 × 0.5 × 0.5

0.05
2

n = 384
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2.5.2 � Independent variable

WHR was calculated by dividing waist by hip circumference, with categories for women as high (0.86), moderate 
(0.81–0.85), and low (0.80), and for men as high (1.00), moderate (0.96–1), and low (0.95) [31]. The population was 
categorized into student, and faculty/staff. Sleeping hours were grouped into ≤ 5 h, > 5 to < 9 h, and ≥ 9 h [32]. Bedtime 
was categorized as before 11 PM, between 11 PM and 2 AM, and after 2 AM [33]. Fruit and vegetable intake was classified 
as high (≥ 4 cups daily), moderate (< 4 to ≥ 2 cups), and low (≤ 1 cup) [34]. Consumption of beef, mutton, or foods high 
in cholesterol was graded as either yes or no. Water intake was divided into high (≥ 2.5 L), moderate (2–2.5 L), and low 
(≤ 2 L), measured in 250 ml glasses [35]. Sugar intake with tea and coffee was classified as ‘high’, ‘moderate’, and ‘low’. 
Additional salt consumption, smoking, social media use, exercise, stress, family history of NCDs, and refractive error were 
evaluated using a yes/no scale. Refractive error was self-reported in diopters.

Furthermore, in this study no risk factors were established, while those several risk factors were found in prior studies 
were considered in this study to assess their frequency and associations. According to Center for Disease Control (CDC), 
WHO and other previous studies, the risk factors of cardiovascular disease, strokes and hypertension are HBP, high BSL, 
smoking, unhealthy diet, physical inactivity, sleep, additional salt intake, fruits and vegetable intake, family history, age 
and gender [36–38]. As per the CDC, the risk factors of diabetes include age, gender, BMI, high salt diet, physical inactivity, 
diet, low intake of fruits and vegetables, family history and stress [39]. Refractive error risk factors include age, phone 
and computer use, social media use, family history and stress [40].

2.6 � Study tools

The research used the following tools: (1) Digital balance and stadiometer for weight and height measurement, (2) Digital 
blood pressure monitors (Medica Smart), (3) Measuring tapes for abdominal circumference, and (4) Digital glucometers 
(Glucolab). All instruments were validated: BP monitors against a mercury sphygmomanometer, weight and height 
machines against standard weights and measuring tapes, and glucometers with standard glucose solutions.

2.7 � Statistical analysis

The information was gathered and recorded on an individual basis. All of the content was manually input into Microsoft 
Excel 2016 (USA). The entirety of the data was subjected to analysis, while Microsoft Excel was employed for the initial 
phase of data analysis. Univariate and bivariate (chi-square test) analyses were conducted to check the association 
between the dependent and explanatory variables. After reviewing the association between the explanatory and 
dependent variable, this study has gone through a multilevel binary logistic model to determine the effects of different 
factors on HBP, overweight/obesity, and high BSL. The statistical data analysis was conducted using STATA 17 (StataCrop 
LLC, Texas, USA).

2.8 � Ethical clearance

Notably, the study did not involve any harm to either group and was not part of a clinical trial. Prior to data collection, 
explicit verbal and/or written consent was obtained from each participant. The collection of data was solely for research 
purposes, and stringent measures were implemented to uphold privacy. Before initiating the investigation, the protocol 
was approved by the Faculty of Pharmacy Ethical Committee [(Ref.No.Fa.Ph.E/001/22) date- 15/06/2022] in accordance 
with the Helsinki Declaration of the World Medical Association (WMA) [41]. After the full explanation of the procedure 
involved, written and informed consent was obtained from the attendees.

3 � Results

3.1 � Gender and current role prevalence in relation to sample characteristics

Most participants were male (64.79%) and students (91.69%). Urban participants make up 65.76%, while rural participants 
were 34.24%. The prevalence of underweight/normal (49.63%) versus overweight/obesity (50.37%) was nearly equal, with 
overweight/obesity more common among males (69.42%) (Table 1). 11.98% of participants had HBP, which was more 
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Table 1   The prevalence of gender and current role by sample characteristics

Variable Overall (N, %) 
n = 409 (100%)

Sex Current Role

Male (n, %) 265 
(64.79%)

Female (n, %) 144 
(35.21%)

Student (n, %) 375 
(91.69%)

Staff (n, %) 34 (8.31%)

Area
 Rural 140 (34.24) 101 (72.14) 39 (27.86) 132 (94.3) 8 (5.7)
 Urban 269 (65.76) 164 (60.97) 105 (39.03) 243 (90.3) 26 (9.7)

Body mass index
 Underweight or Normal 203 (49.63) 122 (60.1) 81 (39.9) 196 (96.6) 7 (3.4)
 Overweight or Obesity 206 (50.37) 143 (69.42) 63 (30.58) 179 (86.9) 27 (13.1)

HBP
 Yes 49 (11.98) 32 (65.31) 17 (34.69) 42 (85.7) 7 (14.3)
 No 360 (88.02) 233 (64.72) 127 (35.28) 333 (92.5) 27 (7.5)

BSL
 Hyperglycemic 55 (13.45) 39 (14.72) 16 (11.11) 45 (12.0) 10 (29.41)
 Normal 354 (86.55) 226 (85.28) 128 (88.89) 330 (88.0) 24 (70.59)

Sleeping hours (daily)
  ≤ 5 h 51 (12.47) 30 (58.82) 21 (41.18) 49 (96.08) 2 (3.92)
 5 h–9 h 306 (74.82) 201 (65.69) 105 (34.31) 279 (91.18) 27 (8.82)
  ≥ 9 h 52 (12.71) 34 (65.38) 18 (34.62) 47 (90.38) 5 (9.62)

Bedtime
 Before 11 pm 89 (21.76) 61 (68.54) 28 (31.46) 69 (77.53) 20 (22.47)
 1 pm-2 am 273 (66.75) 170 (62.27) 103 (37.73) 261 (95.60) 12 (4.40)
 Later than 2 am 47 (11.49) 34 (72.34) 13 (27.66) 45 (95.74) 2 (4.26)

Amounts of fruits and vegetables consumption
 Low 237 (57.95) 158 (66.67) 79 (33.33) 81 (92.05) 7 (7.95)
 Moderate 17 (4.16) 9 (52.94) 8 (47.06) 15 (88.24) 2 (11.76)
 High 155 (37.90) 98 (63.23) 57 (36.77) 141 (90.97) 14 (9.03)

Beef, mutton, cholesterol consumption
 Yes 121 (29.58) 75 (61.98) 46 (38.02) 109 (90.08) 12(9.92)
 No 288 (70.42) 190 (65.97) 98 (34.03) 266 (92.36) 22 (7.64)

Water intake
 Low 44 (10.76) 21 (47.73) 23 (52.27) 41 (93.18) 3 (6.82)
 Moderate 77 (18.83) 58 (75.32) 19 (24.68) 67 (87.01) 10 (12.99)
 High 288 (70.42) 186 (64.58) 102 (35.42) 267 (92.71) 21 (7.29)

Process Food consumption
 Low 129 (31.54) 90 (69.77) 39 (30.23) 108 (83.72) 21 (16.28)
 Moderate 246 (60.15) 155 (63.0) 91 (37.0) 233 (94.71) 13 (5.29)
 High 34 (8.31) 20 (58.82) 14 (41.18) 34 (100) 0 (0)

Soft drinks consumption
 2 or more a day 32 (7.82) 16 (50.00) 16 (50.00) 28 (87.50) 4 (12.50)
 Once a day 98 (23.96) 71 (72.45) 27 (27.55) 94 (95.92) 4 (4.08)
 Once a week 126 (30.81) 89 (70.63) 37 (29.37) 111 (88.10) 15 (11.90)
 Rarely 153 (37.41) 89 (58.17) 64 (41.83) 142 (92.81) 11 (7.19)

WHR
 Low 305 (74.57) 238 (78.03) 67 (21.97) 281 (92.13) 24 (88.57)
 Moderate 69 (16.87) 20 (28.99) 49 (71.01) 63 (91.30) 6 (8.70)
 High 35 (8.56) 7 (20.00) 28 (80.00) 31 (88.57) 4 (11.43)

Salt intake
 Yes 89 (21.76) 62 (69.66) 27 (30.34) 79 (88.76) 10 (11.24)
 No 320 (78.24) 203 (63.44) 117 (36.56) 296 (92.50) 24 (7.50)
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frequent in males (65.31%). Most participants have normal BSLs (86.55%), though hyperglycemia was more common in 
females (29.41%). Most participants slept for 5 to 9 h (74.82%) and went to bed between 1 pm and 2 am (66.75%) (Table 1). 
Many have low fruit and vegetable intake (57.95%) but avoid high-cholesterol foods (70.42%), when male participants 
were prominant here (61.98%). High water intake was common (70.42%), while processed food consumption was 
moderate (60.15%) and soft drink consumption was low (37.41%). Most had a low WHR (74.57%) and consume little salt 
(78.24%). Nearly half engaged in physical exercise (45.72%), and most had a family history of NCDs (65.28%). Only a small 
percentage smoke (6.85%), predominantly males (89.29%) (Table 1).

3.2 � Characteristics of university students and staff by gender

The average age of the participants was 22.34 years (Table 2). The average age of the male staff was higher (37.7 years) 
compared to female staff (29.5 years), and male students (21.27 years) were also higher compared to female students 
(20.68 years). The average height of male students, male staff, female students, and female staffs was 170.76 cm, 
166.29 cm, 159 cm, and 164.12 cm, respectively. The overall average BSL was 5.88 mmol/L but was observed to be 
the highest among male staff (6.78 mmol/L) (Table 2). The  mean systolic BP and diastolic BP were 118.47 mmHg and 
75.69 mmHg, respectively. Both male students and staff had higher systolic BP compared to their corresponding 
counterparts. The mean WHR was 0.858, indicating a moderate WHR. The average mean BMI was 23.27, which belongs 
to the normal range. Male students had a higher BMI of 23.22, compared to their female counterparts (22.70) and it 
belongs to the normal range (Table 2).

3.3 � The prevalence of HBP, overweight/obesity, and hyperglycemic sugar level by sample characteristics

It was witnessed that the prevalence of HBP (12.08%), overweight/obesity (53.96%), and hyperglycemic sugar level 
(14.72%) was higher among males compared to females (Fig. 1).

Participants whoraised in urban areas had higher rates of HBP (13.75% vs. 8.57%) and overweight/obesity (55.39% vs. 
40.71%) compared to the rural areas’ participants rural areas (Table 3). Hypertension, overweight/obesity, and high BSL 
were prevalent in respondents those show sleep ≤ 5 h in a day (13.73%, 56.86% & 17.65% respectively) than those who 
sleep 5 to 9 h (12.75%, 50.65% & 13.40% respectively) and ≥ 9 h (5.77%, 42.31% & 9.62% respectively) (Fig. 2).

The prevalence of HBP, overweight/obesity and high BSL were observed greater who had high WHR (31.43%, 65.71%, 
& 28.57% respectively) in comparison to people with moderate WHR (14.49%, 50.72% & 10.14%, respectively) and low 
WHR (9.18%, 48.52% & 12.46%, respectively), was higher in participants who consumed moderate amounts of fruits and 
vegetables (35.29%, 70.59% & 23.53%, respectively) compared to those who consumed low or high amounts (13.55%, 
52.26% & 9.03%, respectively), People who consumed moderate amounts of processed food (12.60%, 51.22% & 14.23% 
respectively) were more prevalent than those who consumed low amounts (11.63%, 49.61% & 12.40% respectively) and 
high amounts (8.82%, 47.06% & 11.76% respectively) and lastly smokers (14.29%, 64.29% &17.86%) had higher rates than 
non-smokers (11.81%, 49.34% & 13.12%) (Table 3).

Table 1   (continued)

Variable Overall (N, %) 
n = 409 (100%)

Sex Current Role

Male (n, %) 265 
(64.79%)

Female (n, %) 144 
(35.21%)

Student (n, %) 375 
(91.69%)

Staff (n, %) 34 (8.31%)

Physical exercise
 Yes 187 (45.72) 140 (74.87) 47 (25.13) 168 (89.84) 19 (10.16)
 No 222 (54.28) 125 (56.31) 97 (43.69) 207 (93.24) 15 (6.760

Family history of NCD
 Yes 267 (65.28) 101 (71.13) 41 (28.87) 122(85.92) 20 (14.08)
 No 142 (34.72) 164 (61.42) 103 (38.58) 253(94.76) 14 (5.24)

Smoking status
 Yes 28 (6.85) 25 (89.29) 3 (10.71) 23 (82.14) 5 (17.86)
 No 381 (93.15) 240 (63.00) 141 (37.00) 352 (92.39) 29 (7.61)
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To estimate the multivariable analysis, this study used only variables significant at the 10% level in bivariate analysis 
(Table 4). For HBP, each additional year of age increased the odds by 1.007 times. High WHR raised the odds by 3.656 
times (95% CI 1.508, 8.863) compared to participants with low WHR, while moderate fruit and vegetable consumption 
increased the odds by 4.214 times compared to participants with low consumption (AOR: 4.214, 95% CI 1.251, 14.195). 
Overweight or obese individuals had 4.285 times higher odds of HBP than those with normal BMI (AOR: 4.28; 95% CI 
0.73, 3.81). Women had 29.8% lower odds of being overweight/obese compared to men (AOR: 0.702, 95% CI 0.452, 
1.089). Urban residents had 1.676 times higher odds of being overweight/obese than rural residents (AOR: 1.676, 95% CI 
1.08, 2.601). Those with HBP had 4.681 times higher odds of being overweight/obese (AOR: 4.68, 95% CI 2.179, 10.055). 
Faculty/staff had 56.2% higher risk of high BSL compared to students (AOR: 1.562, 95% CI 0.385, 6.337) (Table 4). High 
WHR increased high blood sugar odds by 2.435 times (AOR: 2.435, 95% CI 0.996, 5.952), while moderate WHR showed 
0.877 times the odds compared to low WHR (AOR: 0.877, 95% CI 0.365, 2.109). High fruit and vegetable consumption 
reduced hyperglycemia odds to 0.464 times compare to low consumption (AOR: 0.464, 95% CI 0.236, 0.911). No significant 
differences were found in age or occupation regarding overweight/obesity or between age and hyperglycemia (Table 4).

4 � Discussion

The current study elucidates the behavioral and physical changes experienced by students and staff at the University 
of Dhaka after the COVID-19 pandemic, highlighting an increased risk of NCDs due to various lifestyle factors. Our 
findings underscore the complex interplay between sleep patterns, dietary habits, water intake, smoking, social media 
and computer use, as well as personal and family medical histories, in contributing to the elevated risk of NCDs.

Our study identified a notable difference in the likelihood of overweight/obesity between genders, with females 
exhibiting lower odds compared to males. This observation aligns with previous research indicating a lower prevalence 
of overweight and obesity among women relative to men [42]. Additionally, the higher prevalence of overweight/obesity 
among urban respondents compared to their rural counterparts corroborates findings from other studies [43], suggesting 
that urban environments may contribute to lifestyle factors that promote weight gain.

Consistent with the literature, our study reveals that individuals who reported sleeping less than 5 h daily had a 
higher prevalence of HBP, overweight/obesity, and hyperglycemia. This finding is consistent with the CDC’s assertion 
that insufficient sleep, defined as less than 7 h per night, is associated with an increased risk of various NCDs, including 
cardiovascular diseases, hypertension, type 2 diabetes, and obesity [44].
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Furthermore, the findings revealed that frequent consumption of beef, mutton, and cholesterol-rich foods, drink 
moderate amounts of water, added salt to their food, or tea and coffee with sugar are linked to a higher prevalence 
of HBP. Moderate consumption of processed foods was associated with a higher risk of HBP, overweight/obesity, and 
elevated BSLs. In contrast, moderate and low intake of fruits and vegetables also responsible for HBP, overweight/

Table 3   The prevalence of 
HBP, overweight/obesity, and 
high sugar level by sample 
characteristics

Variables (n) HBP 49 (11.98%) n 
(%)

Overweight/obesity 206 
(50.37%) n (%)

BSL 55 (13.45%) n (%)

Gender
 Male (265) 32 (12.08) 143 (53.96) 39 (14.72)
 Female (144) 17 (11.81) 63 (43.75) 16 (11.11)
 P-value  > 0.5  < 0.05  > 0.1

Current role
 Student (375) 42 (11.20) 179 (47.73) 45 (12.00)
 Faculty/Staff (34) 7 (20.59) 27 (79.41) 10 (29.41)
 P-value  > 0.1  < 0.0001  < 0.01

Area
 Rural (140) 12 (8.57) 57 (40.71) 19 (13.57)
 Urban (269) 37 (13.75) 149 (55.39) 36 (13.38)
 P-value  < 0.2  < 0.01  < 1.0

Sleeping hours
  ≤ 5 h (51) 7 (13.73) 29 (56.86) 9 (17.65)
 5 to 9 (306) 39 (12.75) 155 (50.65) 41 (13.40)
  ≥ 9 (52) 3 (5.77) 22 (42.31) 5 (9.62)
 P-value  > 0.1  > 0.1  > 0.1

WHR
 Low (305) 28 (9.18) 148 (48.52) 38 (12.46)
 Moderate (69) 10 (14.49) 35 (50.72) 7 (10.14)
 High (35) 11 (31.43) 23 (65.71) 10 (28.57)
 P-value  < 0.001  > 0.1  < 0.05

Amounts of fruits and vegetables consumption
 Low (237) 22 (9.28) 113 (47.68) 37 (15.61)
 Moderate (17) 6 (35.29) 12 (70.59) 4 (23.53)
 High (155) 21 (13.55) 81 (52.26) 14 (9.03)
 P-value  < 0.005  > 0.1  > 0.05

Process food consumption
 Low (129) 15 (11.63) 64 (49.61) 16 (12.40)
 Moderate (246) 31 (12.60) 126 (51.22) 35 (14.23)
 High (34) 3 (8.82) 16 (47.06) 4 (11.76)
 P-value  > 0.5  > 0.5  > 0.5

Smoking status
 Yes (28) 4 (14.29) 18 (64.29) 5 (17.86)
 No (381) 45 (11.81) 188 (49.34) 50 (13.12)
 P-value  > 0.5  > 0.1  > 0.1

Physical exercise
 Yes (187) 23 (12.30) 102 (54.55) 31 (16.58)
 No (222) 26 (11.71) 104 (46.85) 24 (10.81)
 P-value  > 0.5  > 0.1  > 0.05

Family history of NCDs
 Yes (267) 20 (7.49) 74 (27.71) 18 (6.74)
 No (142) 29 (20.43) 132 (92.96) 37 (26.05)
 P-value  > 0.1  > 0.5  > 0.5
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obesity, and hyperglycemia, while high fruit intake reduced the risk of high BSL. The ultimate findings said that 
NCDs patterns among the people of University of Dhaka is directly depend on their lifestyle. Same findings patterns 
also reported in previous study, where NCDs cases were associated with sleep duration, and eating behaviors [45].

The outcome is consistent with existing literature that links high consumption of red meat and processed foods 
to increased cardiovascular risk and hypertension [46]. Overall, current findings emphasize the need to get enough 
sleep, eat healthy, and exercise to reduce the prevalence of NCDs. Understanding the links between sleep duration, 
eating habits, and NCDs allows for the development of treatments and initiatives to promote healthier lives and 
reduce the risks associated with these diseases.

Notably, our study found that staff members exhibited a higher prevalence of hyperglycemia compared to 
students, a finding consistent with research conducted in middle- and lower-income countries [47]. Furthermore, 
staff members had higher WHR compared to students. Elevated WHR values were associated with a greater 
prevalence of hypertension, reinforcing the association between abdominal obesity and increased hypertension 
risk [48]. Similarly, participants with a higher BMI were more likely to have hypertension, corroborating previous 
findings that link elevated BMI with an increased risk of hypertension and other obesity-related conditions [49].

5 � Limitations of the study

The limitations of this research include its cross-sectional design, which restricts the ability to establish causality 
between risk factors and NCD prevalence. The reliance on self-reported data may introduce biases, such as 
underreporting or over reporting of behaviors and conditions. Additionally, the sample was limited to students and 
faculty/staff of a single university, potentially affecting the generalizability of the findings to the broader population. 
The data collection period, confined to June 2022-July 2023, may not capture long-term trends or seasonal 
variations in risk factors. Moreover, potential confounding variables, such as stress levels, genetic predispositions, 
and environmental influences, were not accounted for. The timing of the study post-COVID-19 pandemic may also 
introduce unique health behaviors and stressors that differ from pre-pandemic conditions.
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6 � Conclusion

This study evaluated the prevalence NCDs risk factors among the students and staff of the University of Dhaka post-
COVID-19 pandemic. The implications of the study are significant. High levels of NCD risk factors among university 
students and faculty indicate an urgent need for targeted health treatments and lifestyle changes, with a particular 
emphasis on diet and sleep patterns. The increased risks among specific demographics such as male and staff 
indicate that public health interventions should be tailored to these groups’ specific needs. If these risk factors are 
not addressed, the prevalence of NCDs may rise, resulting in increased demand for healthcare services and lower 
productivity. This situation recommends immediate public health efforts to improve lifestyle choices and prevent 
future health problems. This study highlights the need for awareness programs in Bangladesh, particularly in urban 
areas, to promote healthy lifestyles and reduce NCDs Prevalence. Failure to address these factors may lead to a 
significant increase in the prevalence of NCDs in the future. The previously mentioned scenario is expected to lead 
to increased pressure on healthcare services and reduced productivity among educational staff and the general 
population of Bangladesh.

Table 4   Estimates of 
regression coefficients along 
with their 95% CI and p values 
obtain from the logistics 
regression model (n = 409)

AOR  Adjusted Odds Ratio
*** p < .01, **p < .05, *p < .1

Variable HBP Overweight/obesity BSL

AOR 95% CI AOR 95% CI AOR 95% CI

Age 1.007 (0.94, 1.08) 1.06 (0.984, 1.143) 1.036 (0.97, 1.107)
Current role
 Student 1 1 1
 Faculty/Staff 1.112 (0.24, 4.962) 1.704 (0.513, 5.658) 1.562* (0.385, 6.337)

Gender
 Male 1
 Female 0.702 (0.452, 1.089)

Area
 Rural 1
 Urban 1.676** (1.08, 2.601)

WHR
 Low 1 1
 Moderate 1.556 (.682, 3.549) 0.877 (0.365, 2.109)
 High 3.65*** (1.508, 8.863) 2.435* (0.996, 5.952)

Fruits
 Low 1 1
 Moderate 4.214** (1.251, 14.195) 1.136 (0.295, 4.378)
 High 1.453 (0.744, 2.838) 0.464** (0.236, 0.911)

Physical exercise
 Yes 1
 No 0.621 (0.34, 1.135)

Hypertension
 No 1 1
 Yes 4.68*** (2.179, 10.055) 1.93 (0.867, 4.297)

BSL
 Normal 1 1
 Hyperglycemic 1.655 (1.98, 9.30) 1.18 (0.63, 2.23)

BMI
 Normal 1
 Overweight/obesity 4.285*** (0.73, 3.81)



Vol:.(1234567890)

Research	 Discover Medicine            (2024) 1:44  | https://doi.org/10.1007/s44337-024-00060-4

Acknowledgements  The authors are thankful to University of Dhaka for providing a Centennial Research Grant (Phase 2;Reg/Ad 3/70932) to 
Corresponding Author to conduct the study. The authors wish to thank Rayhan Choudury, Nahid Hasan, Amena Akhter Pholl, and Atika Anzum 
Mim, students of B. Pharm. Prof. Year II, University of Dhaka for their contribution and help regarding the study.

Author contributions  Al Amin: Conceptualization; data collection; methodology; validation, Formal analysis; software; validation; writing—
original draft Md. Momin Islam: Data curation; formal analysis; investigation; methodology; software and statistical analysis; writing—original 
draft; writing—review and editing. Md Abdus Samadd: writing—original draft; writing—review and editing Rajib Das: data collection; 
Investigation; visualization; writing—original draft. Md Raihan Sarkar: Conceptualization; supervision; writing—review and editing  Mariam 
Wahed: data collection; Investigation; visualization; writing—original draft Abu Sufian Md Ashikur Rahman: data collection; Investigation; 
visualization; writing—original draft Tanvir Mahtab Uddin: data collection; Investigation; visualization; writing—original draft Anamika Haque: 
data collection; Investigation; visualization; writing—original draft All authors read, critically reviewed, and approved the final version of the 
paper.

Funding  The funder has no specific role neither in the conceptualization, design, nor the preparation of the manuscript.

Data availability   The datasets used and/or analysed analyzed during the current study are available from the corresponding author on 
reasonable request.

Declarations 

Ethics approval and consent to participate  The study was approved by the Institutional Ethical Committee of the faculty of Pharmacy, University 
of Dhaka, Bangladesh, under the ethical permission number: (Ref.No.Fa.Ph.E/001/22) date- 15/06/2022. After the full explanation of the 
procedure involved, written and informed consent was obtained from the attendees. Participants were reassured that the data collected 
would be confidential and would be used for research purposes only.

Consent for publication  Not applicable.

Competing interests  The authors have declared that no competing interests exist.

Open Access   This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which 
permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit to 
the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material. You 
do not have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party 
material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creat​iveco​
mmons.​org/​licen​ses/​by-​nc-​nd/4.​0/.

References

	 1.	 Alwan A, MacLean DR, Riley LM, D’Espaignet ET, Mathers CD, Stevens GA, et al. Monitoring and surveillance of chronic non-communicable 
diseases: progress and capacity in high-burden countries. Lancet. 2010;376:1861–8. https://​doi.​org/​10.​1016/​S0140-​6736(10)​61853-3.

	 2.	 Boytsov SA. Recent trends in and new data on the epidemiology and prevention of non-communicable diseases. Ter Arkh. 2016;88:4–10. 
https://​doi.​org/​10.​17116/​terar​kh201​68814-​10.

	 3.	 Noncommunicable diseases n.d. https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​nonco​mmuni​cable-​disea​ses. Accessed 6 Dec 2023.
	 4.	 Ahmed SM, Hadi A, Razzaque A, Ashraf A, Juvekar S, Ng N, et al. Clustering of chronic non-communicable disease risk factors among 

selected asian populations: levels and determinants. Glob Health Action. 2009;2:68–75. https://​doi.​org/​10.​3402/​gha.​v2i0.​1986.
	 5.	 Islam SMS, Mainuddin AKM, Islam MS, Karim MA, Mou SZ, Arefin S, et al. Prevalence of risk factors for hypertension: a cross-sectional study 

in an urban area of Bangladesh. Glob Cardiol Sci Pract. 2015;2015:43. https://​doi.​org/​10.​5339/​GCSP.​2015.​43/​CITE/​REFWO​RKS.
	 6.	 Khalequzzaman M, Chiang C, Choudhury SR, Yatsuya H, Al-Mamun MA, Al-Shoaibi AAA, et al. Prevalence of non-communicable disease 

risk factors among poor shantytown residents in Dhaka, Bangladesh: a community-based cross-sectional survey. BMJ Open. 2017;7: 
e014710. https://​doi.​org/​10.​1136/​BMJOP​EN-​2016-​014710.

	 7.	 Rawal LB, Biswas T, Khandker NN, Saha SR, Chowdhury MMB, Khan ANS, et al. Non-communicable disease (NCD) risk factors and diabetes 
among adults living in slum areas of Dhaka Bangladesh. PLoS ONE. 2017;12: e0184967. https://​doi.​org/​10.​1371/​JOURN​AL.​PONE.​01849​
67.

	 8.	 Riaz BK, Islam MZ, Islam ANMS, Zaman MM, Hossain MA, Rahman MM, et al. Risk factors for non-communicable diseases in Bangladesh: 
findings of the population-based cross-sectional national survey 2018. BMJ Open. 2020;10: e041334. https://​doi.​org/​10.​1136/​BMJOP​
EN-​2020-​041334.

	 9.	 Upadhyay RP. An overview of the burden of non-communicable diseases in India. Iran J Public Health. 2012;41:1. https://​www.​ncbi.​nlm.​
nih.​gov/​pmc/​artic​les/​PMC34​81705/​pdf/​ijph-​41-1.​pdf.

	10.	 Fottrell E, Ahmed N, Shaha SK, Jennings H, Kuddus A, Morrison J, et al. Distribution of diabetes, hypertension and non-communicable 
disease risk factors among adults in rural Bangladesh: a cross-sectional survey. BMJ Glob Health. 2018. https://​doi.​org/​10.​1136/​
bmjgh-​2018-​000787.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/S0140-6736(10)61853-3
https://doi.org/10.17116/terarkh20168814-10
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://doi.org/10.3402/gha.v2i0.1986
https://doi.org/10.5339/GCSP.2015.43/CITE/REFWORKS
https://doi.org/10.1136/BMJOPEN-2016-014710
https://doi.org/10.1371/JOURNAL.PONE.0184967
https://doi.org/10.1371/JOURNAL.PONE.0184967
https://doi.org/10.1136/BMJOPEN-2020-041334
https://doi.org/10.1136/BMJOPEN-2020-041334
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3481705/pdf/ijph-41-1.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3481705/pdf/ijph-41-1.pdf
https://doi.org/10.1136/bmjgh-2018-000787
https://doi.org/10.1136/bmjgh-2018-000787


Vol.:(0123456789)

Discover Medicine            (2024) 1:44  | https://doi.org/10.1007/s44337-024-00060-4	 Research

	11.	 Hossain S, Hossain MS, Anjum A, Ahmed F, Hossain MF, Uddin ME. Risk modeling of non-communicable diseases using socio-
demographic characteristics, lifestyle and family disease history among university students in Bangladesh. J Public Health Ger. 
2018;26:531–43. https://​doi.​org/​10.​1007/​s10389-​018-​0895-7.

	12.	 Musaiger AO, Al-Hazzaa HM. Prevalence and risk factors associated with nutrition-related noncommunicable diseases in the Eastern 
Mediterranean region. Int J Gen Med. 2012;5:199–217.

	13.	 Puwar T, Saxena D, Yasobant S, Savaliya S. Noncommunicable diseases among school-going adolescents: a case study on prevalence 
of risk factors from Sabarkantha District of Gujarat India. Ind J Community Med. 2018;43:S33–7. https://​doi.​org/​10.​4103/​ijcm.​IJCM_​
117_​18.

	14.	 Chakma GS. Lifestyle practice and associated risk factors of noncommunicable diseases among the students of Delhi University. Int J 
Health Allied Sci. 2017;6:20.

	15.	 Manchia M, Gathier AW, Yapici-Eser H, Schmidt MV, de Quervain D, van Amelsvoort T, et al. The impact of the prolonged COVID-19 
pandemic on stress resilience and mental health: a critical review across waves. Eur Neuropsychopharmacol. 2022;55:22. https://​doi.​org/​
10.​1016/J.​EURON​EURO.​2021.​10.​864.

	16.	 Palmer K, Monaco A, Kivipelto M, Onder G, Maggi S, Michel JP, et al. The potential long-term impact of the COVID-19 outbreak on patients 
with non-communicable diseases in Europe: consequences for healthy ageing. Aging Clin Exp Res. 2020;32:1189–94. https://​doi.​org/​10.​
1007/​S40520-​020-​01601-4/​METRI​CS.

	17.	 Yadav UN, Rayamajhee B, Mistry SK, Parsekar SS, Mishra SK. A Syndemic perspective on the management of non-communicable diseases 
amid the COVID-19 pandemic in low- and middle-income countries. Front Public Health. 2020;8:576777. https://​doi.​org/​10.​3389/​FPUBH.​
2020.​00508/​BIBTEX.

	18.	 Hernández-Galdamez DR, González-Block MÁ, Romo-Dueñas DK, Lima-Morales R, Hernández-Vicente IA, Lumbreras-Guzmán M, et al. 
Increased risk of hospitalization and death in patients with COVID-19 and pre-existing noncommunicable diseases and modifiable risk 
factors in Mexico. Arch Med Res. 2020;51:683–9. https://​doi.​org/​10.​1016/J.​ARCMED.​2020.​07.​003.

	19.	 Gold MS, Sehayek D, Gabrielli S, Zhang X, McCusker C, Ben-Shoshan M. COVID-19 and comorbidities: a systematic review and meta-
analysis. Postgrad Med. 2020. https://​doi.​org/​10.​1080/​00325​481.​2020.​17869​64.

	20.	 Gaur K, Khedar RS, Mangal K, Sharma AK, Dhamija RK, Gupta R. Macrolevel association of COVID-19 with non-communicable disease risk 
factors in India. Diabetes Metab Syndr Clin Res Rev. 2021;15:343–50. https://​doi.​org/​10.​1016/J.​DSX.​2021.​01.​005.

	21.	 Aminuzzaman SM, Islam S. A Research Monograph on Socio-Economic Profile of the Students of University of Dhaka.
	22.	 Bangladesh Population (2023)—Worldometer. n.d. https://​www.​world​omete​rs.​info/​world-​popul​ation/​bangl​adesh-​popul​ation/. Accessed 

18 Jul 2023.
	23.	 Noncommunicable Disease Surveillance, Monitoring and Reporting n.d. https://​www.​who.​int/​teams/​nonco​mmuni​cable-​disea​ses/​surve​

illan​ce/​syste​ms-​tools/​steps. Accessed 18 Jul 2023.
	24.	 Cochran WG. Sampling techniques. John Wiley& Sons. 1977.
	25.	 Hauger MS, Gibbons L, Vik T, Belizán JM. Prepregnancy weight status and the risk of adverse pregnancy outcome. Acta Obstet Gynecol 

Scand. 2008;87:953–9. https://​doi.​org/​10.​1080/​00016​34080​23033​49.
	26.	 Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, et al. Seventh report of the joint national committee on prevention, 

detection, evaluation and treatment of high blood pressure. Hypertension. 2003. https://​doi.​org/​10.​1161/​01.​HYP.​00001​07251.​49515.​c2.
	27.	 A healthy lifestyle—WHO recommendations. n.d. https://​www.​who.​int/​europe/​news-​room/​fact-​sheets/​item/a-​healt​hy-​lifes​tyle---​who-​

recom​menda​tions. Accessed 29 Nov 2023.
	28.	 Al-Hanawi MK, Keetile M. Socio-economic and demographic correlates of non-communicable disease risk factors among adults in Saudi 

Arabia. Front Med. 2021. https://​doi.​org/​10.​3389/​fmed.​2021.​605912.
	29.	 Mean fasting blood glucose. n.d. https://​www.​who.​int/​data/​gho/​indic​ator-​metad​ata-​regis​try/​imr-​detai​ls/​2380#:​~:​text=​The%​20exp​ected%​

20val​ues%​20for%​20nor​mal,and%​20mon​itori​ng%​20gly​cemia%​20are%​20rec​ommen​ded. Accessed 9 Jul 2023.
	30.	 Huxley R, Mendis S, Zheleznyakov E, Reddy S, Chan J. Body mass index, waist circumference and waist:hip ratio as predictors of 

cardiovascular risk—a review of the literature. Eur J Clin Nutr. 2010;64:16–22. https://​doi.​org/​10.​1038/​ejcn.​2009.​68.
	31.	 Waist-to-Hip Ratio: Chart, Ways to Calculate, and More. n.d. https://​www.​healt​hline.​com/​health/​waist-​to-​hip-​ratio. Accessed 9 Jul 2023.
	32.	 Sabia S, Dugravot A, Léger D, Hassen CB, Kivimaki M, Singh-Manoux A. Association of sleep duration at age 50, 60, and 70 years with risk 

of multimorbidity in the UK: 25-year follow-up of the Whitehall II cohort study. PLOS Med. 2022;19: e1004109. https://​doi.​org/​10.​1371/​
journ​al.​pmed.​10041​09.

	33.	 Bliznak VN. what is the ideal bedtime? Data from a community sample. Sleep. 2019. https://​doi.​org/​10.​1093/​sleep/​zsz067.​009.
	34.	 Lee SH, Moore LV, Park S, Harris DM, Blanck HM. Adults meeting fruit and vegetable intake recommendations—United States, 2019. 

MMWR Morb Mortal Wkly Rep. 2022;71:1–9. https://​doi.​org/​10.​15585/​MMWR.​MM710​1A1.
	35.	 Goodman AB, Blanck HM, Sherry B, Park S, Nebeling L, Yaroch AL. Behaviors and attitudes associated with low drinking water intake 

among US adults, food attitudes and behaviors survey, 2007. Prev Chronic Dis. 2013;10:1–10. https://​doi.​org/​10.​5888/​PCD10.​120248.
	36.	 Cardiovascular diseases (CVDs). n.d. https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​cardi​ovasc​ular-​disea​ses-​(cvds). Accessed 11 Mar 

2024.
	37.	 Heart Disease and Stroke | CDC 2024. https://​www.​cdc.​gov/​chron​icdis​ease/​resou​rces/​publi​catio​ns/​facts​heets/​heart-​disea​se-​stroke.​htm. 

Accessed 11 Mar 2024.
	38.	 Hypertension. n.d. https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​hyper​tensi​on. Accessed 11 Mar 2024.
	39.	 CDC. Diabetes Risk Factors. Cent Dis Control Prev. 2022. https://​www.​cdc.​gov/​diabe​tes/​basics/​risk-​facto​rs.​html. Accessed 11 Mar 2024.
	40.	 Kumar N, Jangra B, Jangra MS, Pawar N. Risk factors associated with refractive error among medical students. Int J Community Med Public 

Health. 2018;5:634–8. https://​doi.​org/​10.​18203/​2394-​6040.​ijcmp​h2017​0241.
	41.	 WMA—The World Medical Association-WMA Declaration of Helsinki—Ethical Principles for Medical Research Involving Human Subjects. 

n.d. https://​www.​wma.​net/​polic​ies-​post/​wma-​decla​ration-​of-​helsi​nki-​ethic​al-​princ​iples-​for-​medic​al-​resea​rch-​invol​ving-​human-​subje​
cts/. Accessed 8 Mar 2024.

	42.	 Biswas T, Garnett SP, Pervin S, Rawal LB. The prevalence of underweight, overweight and obesity in Bangladeshi adults: data from a 
national survey. PLoS ONE. 2017;12: e0177395. https://​doi.​org/​10.​1371/​JOURN​AL.​PONE.​01773​95.

https://doi.org/10.1007/s10389-018-0895-7
https://doi.org/10.4103/ijcm.IJCM_117_18
https://doi.org/10.4103/ijcm.IJCM_117_18
https://doi.org/10.1016/J.EURONEURO.2021.10.864
https://doi.org/10.1016/J.EURONEURO.2021.10.864
https://doi.org/10.1007/S40520-020-01601-4/METRICS
https://doi.org/10.1007/S40520-020-01601-4/METRICS
https://doi.org/10.3389/FPUBH.2020.00508/BIBTEX
https://doi.org/10.3389/FPUBH.2020.00508/BIBTEX
https://doi.org/10.1016/J.ARCMED.2020.07.003
https://doi.org/10.1080/00325481.2020.1786964
https://doi.org/10.1016/J.DSX.2021.01.005
https://www.worldometers.info/world-population/bangladesh-population/
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps
https://doi.org/10.1080/00016340802303349
https://doi.org/10.1161/01.HYP.0000107251.49515.c2
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://doi.org/10.3389/fmed.2021.605912
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/2380#:~:text=The%20expected%20values%20for%20normal,and%20monitoring%20glycemia%20are%20recommended
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/2380#:~:text=The%20expected%20values%20for%20normal,and%20monitoring%20glycemia%20are%20recommended
https://doi.org/10.1038/ejcn.2009.68
https://www.healthline.com/health/waist-to-hip-ratio
https://doi.org/10.1371/journal.pmed.1004109
https://doi.org/10.1371/journal.pmed.1004109
https://doi.org/10.1093/sleep/zsz067.009
https://doi.org/10.15585/MMWR.MM7101A1
https://doi.org/10.5888/PCD10.120248
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/heart-disease-stroke.htm
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.cdc.gov/diabetes/basics/risk-factors.html
https://doi.org/10.18203/2394-6040.ijcmph20170241
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://doi.org/10.1371/JOURNAL.PONE.0177395


Vol:.(1234567890)

Research	 Discover Medicine            (2024) 1:44  | https://doi.org/10.1007/s44337-024-00060-4

	43.	 Angkurawaranon C, Jiraporncharoen W, Chenthanakij B, Doyle P, Nitsch D. Urban environments and obesity in Southeast Asia: a systematic 
review meta-analysis and meta-regression. PLoS ONE. 2014;9: e113547. https://​doi.​org/​10.​1371/​journ​al.​pone.​01135​47.

	44.	 How Does Sleep Affect Your Heart Health? | cdc.gov. n.d. https://​www.​cdc.​gov/​blood​press​ure/​sleep.​htm. Accessed 9 Jul 2023.
	45.	 Antza C, Kostopoulos G, Mostafa S, Nirantharakumar K, Tahrani A. The links between sleep duration, obesity and type 2 diabetes mellitus. 

J Endocrinol. 2022;252:125–41. https://​doi.​org/​10.​1530/​JOE-​21-​0155.
	46.	 Shi W, Huang X, Schooling CM, Zhao JV. Red meat consumption, cardiovascular diseases, and diabetes: a systematic review and meta-

analysis. Eur Heart J. 2023;00:1–12. https://​doi.​org/​10.​1093/​EURHE​ARTJ/​EHAD3​36.
	47.	 Lam AA, Lepe A, Wild SH, Jackson C. Diabetes comorbidities in low-and middle-income countries: an umbrella review. J Glob Health. 

2021;11:1–16. https://​doi.​org/​10.​7189/​jogh.​11.​04040.
	48.	 Chuka A, Gutema BT, Ayele G, Megersa ND, Melketsedik ZA, Zewdie TH. Prevalence of hypertension and associated factors among adult 

residents in Arba Minch Health and demographic surveillance site Southern Ethiopia. PLoS ONE. 2020;15: e0237333. https://​doi.​org/​10.​
1371/​JOURN​AL.​PONE.​02373​33.

	49.	 Jayedi A, Rashidy-Pour A, Khorshidi M, Shab-Bidar S. Body mass index, abdominal adiposity, weight gain and risk of developing 
hypertension: a systematic review and dose–response meta-analysis of more than 2.3 million participants. Obes Rev. 2018;19:654–67. 
https://​doi.​org/​10.​1111/​OBR.​12656.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0113547
https://www.cdc.gov/bloodpressure/sleep.htm
https://doi.org/10.1530/JOE-21-0155
https://doi.org/10.1093/EURHEARTJ/EHAD336
https://doi.org/10.7189/jogh.11.04040
https://doi.org/10.1371/JOURNAL.PONE.0237333
https://doi.org/10.1371/JOURNAL.PONE.0237333
https://doi.org/10.1111/OBR.12656

	Prevalence of risk factors for non-communicable disease: a university-based cross-sectional study after the COVID-19 pandemic in Bangladesh
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	1 Introduction
	2 Materials and methods
	2.1 Study design and participants
	2.2 Sampling and size determination
	2.3 Data collection procedures
	2.4 Physical measurements
	2.5 Variables
	2.5.1 Dependent variable
	2.5.2 Independent variable

	2.6 Study tools
	2.7 Statistical analysis
	2.8 Ethical clearance

	3 Results
	3.1 Gender and current role prevalence in relation to sample characteristics
	3.2 Characteristics of university students and staff by gender
	3.3 The prevalence of HBP, overweightobesity, and hyperglycemic sugar level by sample characteristics

	4 Discussion
	5 Limitations of the study
	6 Conclusion
	Acknowledgements 
	References


