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Introduction: Maintaining a healthy diet is essential for both physical and mental 
well-being. This study investigated the association of mental health status with 
perceived barriers to maintaining healthy diets among Bangladeshi adults.

Method: This cross-sectional study was conducted between January to June 
2023 in Bangladesh. A total of 400 adults aged between 18 and 60 years who 
reside in Dhaka, Chattogram, and Gazipur cities were recruited using a multistage 
sampling technique. A questionnaire consisting of 12 questions adapted from 
previous literature was used to assess barriers to healthy diets. Mental health 
status was measured using the validated DASS-21 scale. A quantile regression-
based approach was used to ascertain the association between mental health 
status and barriers to healthy diets.

Results: The five most frequently reported barriers to a healthy diet were the use 
of junk food as a reward or treat (56.25%), difficulty in controlling eating habits 
when with friends (56%), the cost of healthy food (44.5%), difficulty in taking 
healthy food at work (46.5%), and difficult to stay motivated to eat healthy food 
(25%). The study found that gender, marital status, living arrangement, working 
hours, and family monthly income were significantly associated with perceived 
barriers to healthy diets. Mental health status was observed to be  associated 
with barriers to healthy diet scores. Depression (β =0.34, 95% CI: 0.17 to 0.51) 
and anxiety (β =0.14, 95% CI: 0.01 to 0.28) were significantly associated with 
perceived barrier scores at the 50th quantile. Stress was also significantly 
associated with perceived barrier scores at the 10th (β =0.18, 95% CI: 0.09 to 
0.27) and the 25th quantiles (β =0.12, 95% CI: 0.03 to 0.21).

Conclusion: In light of the findings, it is imperative to prioritize the advocacy of 
policies that integrate mental health services and stress management strategies 
into public health initiatives.

KEYWORDS

healthy diet, perceived barriers, mental health, Bangladesh, quantile regression

OPEN ACCESS

EDITED BY

Joanna Rog,  
European University in Radom, Poland

REVIEWED BY

Kashif Ameer,  
Chonnam National University, Republic of 
Korea
Assis Kamu,  
Universiti Malaysia Sabah, Malaysia
Olusegun Emmanuel Ogundele,  
Tai Solarin University of Education, Nigeria
Karolina Krupa-Kotara,  
Medical University of Silesia, Poland
Karim Khaled,  
Birmingham City University, United Kingdom

*CORRESPONDENCE

Azaz Bin Sharif  
 azaz.sharif@northsouth.edu

RECEIVED 27 August 2024
ACCEPTED 05 February 2025
PUBLISHED 19 February 2025

CITATION

Hasan ABMN, Kundu S, Jahan I, Basak T, 
Hasan M and Sharif AB (2025) Association of 
mental health status with perceived barriers 
to healthy diet among Bangladeshi adults: a 
quantile regression-based approach.
Front. Public Health 13:1487107.
doi: 10.3389/fpubh.2025.1487107

COPYRIGHT

© 2025 Hasan, Kundu, Jahan, Basak, Hasan 
and Sharif. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Original Research
PUBLISHED 19 February 2025
DOI 10.3389/fpubh.2025.1487107

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2025.1487107&domain=pdf&date_stamp=2025-02-19
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1487107/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1487107/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1487107/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1487107/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1487107/full
mailto:azaz.sharif@northsouth.edu
https://doi.org/10.3389/fpubh.2025.1487107
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2025.1487107


Hasan et al. 10.3389/fpubh.2025.1487107

Frontiers in Public Health 02 frontiersin.org

1 Introduction

A healthy diet is defined as a balance of different foods and 
nutrients for good health and well-being (1). The benefits of 
maintaining a healthy diet include improved energy levels, better 
weight management, and reduced risk of illness and diseases (2). 
Previous study has investigated the relationship between diets and 
health and observed that a healthy diet is associated with improved 
health outcomes (3). Li et  al. conducted a systematic review of 
observational studies and revealed that greater adherence to a healthy 
diet is associated with a lower risk of vulnerable co-morbidities (4).

The ‘State of Food Security and Nutrition in the World 2022’ 
report estimates that 276 Bangladeshi Taka-BDT. Per day is needed for 
a person in Bangladesh to afford a nutritious and balanced diet (5, 6). 
Unfortunately, approximately 57% of the population is unable to bear 
these expenses (6). Consequently, people tend to choose cheaper, 
unhealthy food options, which have many negative health impacts (7). 
Inability to meet the cost can lead to undernutrition; Increased poverty 
and higher food prices lead to a higher likelihood of food insecurity, 
thus perpetuating malnutrition (8). According to a recent study 
conducted in Bangladesh, approximately 20.9% of the population is 
underweight, 16.4% are overweight, and 3.5% are obese (8).

Despite the many health benefits of maintaining a healthy diet, 
individuals face barriers to adhering to healthy diets. These barriers may 
include a lack of knowledge about healthy eating, financial constraints, 
and time constraints (9, 10). A systematic review conducted in Iran 
focused primarily on perceived barriers to a healthy diet, revealing that 
the most frequently reported barriers include lack of time, inconvenience 
in preparing healthy meals, lower cost of less nutritious fast food, limited 
availability, higher cost of healthier foods, taste preferences, and lack of 
nutritional knowledge (11). Hasan et al. found that financial constraints 
were the most significant barrier to maintaining a healthy diet among 
adults; with additional factors including knowledge gaps, cultural 
influences, and societal norms influencing dietary choices and practices 
(12). Furthermore, prices rise when demand for food exceeds supply, and 
availability suffers, potentially leading to food insecurity (13). Existing 
research shows that poverty poses a significant barrier to accessing healthy 
food options in Dhaka, Bangladesh as many families struggle to afford 
nutritious meals amidst the recent economic crisis (14). Additionally, this 
investigation unveiled that the lack of investment in suburban and urban 
agricultural developments resulted in limited availability of fresh fruits 
and vegetables, particularly in low-income regions.

The prevalence of mental health problems in Bangladesh varies, 
with estimates ranging from 6.5 to 31.0% among adults (15). According 
to a 2020 household mental health survey in Bangladesh, 6.7% of adults 
have major depressive disorder (MDD), which is higher than the Global 
Burden of Disease (GBD) estimate (16). Mental health problems may 
act as a barrier to maintaining a healthy diet. Evidence suggests the 
interaction between depressive symptoms and a lower likelihood of 
eating a healthy diet (17). Mental health issues such as depression, 
anxiety, and stress can lead to unhealthy eating habits, such as overeating 
and/or skipping meals (18). People with mental health problems may 

also have a decreased interest in food and a decreased ability to prepare 
or purchase healthy meals (19). A study found that individuals with 
depression are more likely to have poor dietary habits, including a lower 
intake of fruits and vegetables and a higher intake of unhealthy foods 
(20). Malnutrition and unhealthy dietary habits have also been 
interrelated to poor mental health, largely due to the central nervous 
system’s need for key nutrients to maintain optimal function (21).

The extent of unhealthy dietary practices and mental health issues is 
evident globally, and previous research has demonstrated an 
interrelationship between these factors (22, 23). This study fills a gap in 
the existing literature by focusing on urban adults’ barriers to healthy 
diets, a topic not extensively explored in prior research. While earlier 
studies have looked into dietary behaviors, they overlooked the specific 
challenges faced by urban populations, including fast-paced lifestyles, 
high living costs, and limited access to fresh produce. Additionally, one 
of the studies on this subject was conducted many years ago, making it 
outdated. By addressing how mental health conditions influence the 
perception of dietary barriers and integrating relevant socioeconomic 
factors, this study offers new perspectives that could inform public health 
strategies tailored to urban settings (12, 24). Therefore, we hypothesized 
that there might be a significant association between mental health and 
barriers to healthy diets among Bangladeshi adults and the objective of 
this study was to assess the association between mental health status and 
barriers to healthy diets after adjusting for other socioeconomic variables.

2 Materials and methods

2.1 Study design and participant’s 
recruitments

This cross-sectional study was conducted in three city 
corporations (Dhaka, Chattogram, and Gazipur) in Bangladesh from 
January to June 2023. Participants of both sexes, between the ages of 
18 and 60 years, living in selected areas of Dhaka, Chattogram, and 
Gazipur city corporations, were included in this research. However, 
Participants who were injured, in a rehabilitation stage, or unwilling 
to participate were excluded from the study.

The sample size was calculated using the formula of Cochran’s 
(n = ((z2 × p (1-p))/e2)). With a 5% margin of error (e), considering 
the mostly prevalent perceived barriers to a healthy diet (p = 66%) as 
reported in a previous study (25), and the standard normal variate of 
1.96 (z), the required sample size was 358. However, the study team 
reached a large sample of 565. A total of 78 participants declined to 
participate in the study due to time constraints, workloads, or other 
personal reasons. Of the remaining participants, 487 completed the 
interview, yielding a response rate of 86.20%. Additionally, 20 
participants were excluded as they were injured or in rehabilitation. 
During data cleaning, 67 more cases were excluded due to incomplete 
interviews, missing values and extreme outliers. Finally, a total of 400 
respondents were included in the final analysis.

2.2 Sampling and data collection

A multistage sampling technique was used to determine the study 
participants. The details of the sampling procedure have been 
presented in Figure 1.

Abbreviations: BDT, Bangladeshi Taka (Currency); BMI, Body mass index; DASS-21, 

Depression anxiety and stress scale; GBD, Global Burden of Disease; MDD, Major 

Depressive Disorder; OLS, Ordinary Least Square Regression; WHO, World health 

organizations.
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In the first stage, 20 wards (sub-division of City Corporation) 
from three city corporations were randomly selected. At 
the final stage, study participants were conveniently 

selected for data collection from each municipal ward. 
Assessed cities were also represented with map 
(Supplementary Figure S1).

FIGURE 1

Flow chart of sampling and data collection.
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Five trained surveyor’s/data collectors were used in the data 
collection process who, in turn, placed in the central business district, 
shopping malls, and in the educational institutions to capture diverse 
study population. To recruit data collectors, a circular was issued 
among recent graduates of the Public Health Department, North 
South University. Applicants were shortlisted based on qualifications 
and interviewed. Successful candidates with strong communication 
skills, research ethics understanding, and fieldwork potential were 
selected. The principal investigator and a senior research team 
member provided a three-day training covering study objectives, 
ethical protocols, consent procedures, questionnaire content, 
interview techniques, handling sensitive topics, and field protocols for 
effective and ethical data collection. Participants were approached and 
a brief description of the study was conveyed. Once participants 
provided consent to participate in the study, data was collected 
through face-to-face interviews using a semi-structured and pretested 
questionnaire. We first formed all of the questionnaires in English, 
including the questions about barriers to healthy diet. Then, a 
professional Bengali translator translated them into Bengali. The 
participants had the choice of using Bengali or English questionnaire. 
The questionnaire includes socio-demographics, perceived barriers to 
healthy diet, and mental health-related questions.

2.3 Participants

People aged 18 to 60 years living in the Dhaka, Chattogram, and 
Gazipur city corporations were invited to participate after 
we approached as much as possible amount of people living in this 
area. The 18–60 age group is crucial for studying perceived barriers to 
a healthy diet and their association with mental health. This age range 
represents a stage in life where individuals typically experience 
multiple responsibilities, including career development, family 
obligations, and societal expectations.

2.4 Ethical standards disclosure

This study was conducted according to the guidelines laid down 
in the Declaration of Helsinki and all procedures involving research 
study participants were approved by the North South University 
Ethics Review Committee (REF: 2022/OR-NSU/IRB/1003). Written 
informed consent was obtained from all subjects/patients. Willing 
respondents participated voluntarily where no financial incentives or 
gifts were provided to this research due to funding constraints.

2.5 Measures

2.5.1 Perceived barriers to healthy diet
Barriers to healthy diet measuring questionnaire was obtained 

from a previously published study and few of the questions were 
modified to use in this context (26, 27). Participants were asked 12 
questions to assess the perceived barriers to healthy diet using a 5-point 
Likert scale ranging from “not a problem” to a “significant problem” 
was used to measure the barriers score. We classified the responses into 
two groups as newly defined binary variables: those in agreement 
(answers 4 and 5 options in the Likert scale) and those in disagreement 

(answers 1, 2, and 3). The response of the barriers scale was also 
accumulated to the overall score. The reliability value (Cronbach’s 
alpha) of the perceived barrier to a healthy diet questionnaire was 0.73.

2.5.2 Depression, anxiety, and stress (DASS-21)
The DASS-21 scale is a valid and reliable scale for measuring 

psychological health. The scale’s reliability coefficient (Cronbach’s 
alpha) for Depression, Anxiety, and Stress was 0.85. The Cronbach’s 
alpha values for the subscales are as follows: Anxiety (α = 0.7477), 
Depression (α = 0.7201), and Stress (α = 0.6513). It is a condensed 
version of the 42-item DASS scale, which consists of the depression, 
anxiety, and stress subscales (28). There are seven items in each of the 
three DASS-21 sub-scales. This well-known and widely used DASS-21 
scale has been translated and validated in Bengali (29). On a four-
point Likert scale, which ranged from 0 (never) to 3 (almost always), 
respondents were questioned about their level of mental distress over 
the previous four weeks. Individual depression, anxiety, and stress 
scores were calculated by summing the scores for their respective 7 
items. The final score for each of the 3 dimensions was then multiplied 
by two to obtain a score between 0 and 42 (30). Individual scores for 
each of these 3 subscales were then categorized into five severity 
categories as: normal, mild, moderate, severe, and extremely severe. 
For depression, scores ranging from 0 to 9 are considered normal, 10 
to 13 as mild, 14 to 20 as moderate, 21 to 27 as severe, and 28 or higher 
as extremely severe. Regarding anxiety, scores between 0 and 7 are 
categorized as normal, 8 and 9 as mild, 10 to 14 as moderate, 15 to 19 
as severe, and 20 or higher as extremely severe. For stress, scores 
falling between 0 to 14 are considered normal, 15 to 18 as mild, 19 to 
25 as moderate, 26 to 33 as severe, and 34 or higher as extremely 
severe (31).

2.5.3 Socio-demographic status assessments
Participants also filled out questions to attain their socio-

demographic data about their age, gender, height, weight, marital 
status, type of family, education, field of study, occupation, gross 
monthly household income, and daily working hours. Individuals were 
subclass into four different groups based on their age. Participants’ self-
reported height and weight were used to determine their body mass 
index (BMI). Then, put into three groups based on the World Health 
Organization’s-WHO’s major cut-off points: normal range (18.50–
24.99 kg/m2), underweight (<18.50 kg/m2), and overweight and obese 
(≥25.00 kg/m2) (32). Later, the overweight and the obese were 
combined into one group. Monthly gross household income was used 
to represent socioeconomic status and put into three groups: <30,000 
Bangladeshi currency (BDT), 30,000–60,000 BDT, and > 60,000 
BDT. A draft version of the questionnaire in a small sample from Dhaka 
City has been piloted to evaluate feasibility and acceptability.

2.6 Statistical analysis

The STATA (V16 Stata Corp LP, TX, United States) software was 
used for the analyses. Outliers, identified as extreme values, and 
missing data were removed to ensure the accuracy of our analysis. 
Outliers were identified using the interquartile range (IQR) method, 
where values beyond 1.5 times the IQR from the first or third quartile 
were considered extreme and removed to minimize skewness in the 
dataset. For missing data, we used list wise deletion, removing cases 
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with incomplete responses to maintain data integrity and ensure 
consistent sample size across analyses. Frequencies and percentages 
were used to narrate the baseline characteristics of the respondents. 
The Shapiro–Wilk test and a histogram checked the normality of 
outcome variables. Wilcoxon rank sum test and Kruskal-Wallis test 
were applied to assess the bivariate analysis as we found our outcome 
measurements as non-normally distributed. In the multivariate 
modeling, we adjusted all of the explanatory variables irrespective of 
their significance in the bi-variate modeling. Quantile regression was 
used due to the non-normality of our data, offering robust estimates 
even with violations of normality. We ensured the key assumptions 
were met, including the absence of multicollinearity, linearity, 
homoscedasticity, and the correct specification of the model. These 
diagnostics were conducted following guidelines and practices used in 
similar studies (33–35).

In the regression modeling, we adjusted for study location, gender, 
age, current marital status, family type, educational level, field of study, 
occupation, working hours in a day, family monthly income, BMI, 
Depression score, Anxiety score, and stress score. Quantile regression 
analyses were used to figure out how each covariate affected the 
perceived healthy diet barrier scores on average. A linear regression 
analysis was also accompanied for comparison purposes. Five 
quantiles, namely, the 10th, 25th, 50th, 75th, and 90th were used. The 
hypothesis tests were two-sided, and the p-values less than 0.05 were 
considered significant.

3 Results

3.1 Socio-demographic characteristics

Table 1 lists the sociodemographic details of the respondents who 
were chosen from the city corporations of Gazipur (20.5%), 
Chattogram (29.0%), and Dhaka (50.5%), respectively. There were 
statistically significant differences (p = 0.012) in perceived barriers to 
a healthy diet between the study locations of Dhaka (23.95 ± 7.90), 
Chattogram (26.82 ± 9.08), and Gazipur (25.67 ± 7.29). The 
participants’ mean age was 31.10 ± 10.11, and 66.75% were between 
18 and 30 years. The majority of participants were men (68.50%). 
Around 68.0% of the study population comprised nuclear families, 
and half of the sample was married.

The perceived barriers to a healthy diet score varied by gender: 
males scored 25.9 ± 7.65, and females scored 25.42 ± 10.07. That 
suggests a marginal significance (p = 0.052). Different family types, 
such as nuclear (25.87 ± 8.31), joint (24.0 ± 8.04), and life apart 
home (30.03 ± 9.71), revealed statistically significant differences in 
perceived barriers (p = 0.002). About 48.75% of participants had 
graduation degrees or higher in their educational backgrounds. 
Only 30.0% of the participants studied biological sciences. While 
34.25% of participants held jobs, the remaining two-thirds of 
respondents were businesspeople and other professionals 
(homemakers, unemployed, and students). One-third of 
respondents’ working hours were 6–8; while 41.50% had no fixed 
working hours. Using the WHO classification, samples were divided 
into four BMI groups and later merged overweight and obese; which 
reports n = 28 (7.0%) being the underweight group, n = 294 
(73.50%) normal weight group; n = 78 (19.50%) overweight and 
obese groups, respectively.

3.2 Mental health status of the participants

Figure 2 illustrates the mental health status of the 400 participants 
which was obtained by the DASS-21 scale. The Mean ± SD scores for 
were 8.00 ± 7.22 depression, 8.62 ± 7.48 for anxiety, and 16.0 ± 7.89 
for stress. The results indicated that a significant portion of the 
participants had mild to extremely severe levels of depression, anxiety, 
and stress. Notably, 32.0% of the participants reported mild to 
extremely severe levels of depression, 47.0% reported similar levels of 
anxiety, and 42.5% reported similar levels of stress.

3.3 Perceived barriers to healthy diet

Figure  3 illustrates the results regarding the percentage of 
agreement and non-agreement of perceived barriers to a healthy diet 
among the participants for each of the 12 items. The results show that 
20.0% participants agreed that healthy foods were only sometimes 
available in their homes. Additionally, few participants (09.25%) 
reported that their family does not support their efforts to change their 
diet. A small proportion of the participants, approximately one in eight 
(12%), expressed the need for more knowledge about healthy foods. On 
the other hand, a significant number of participants (56.25%) reported 
consuming junk or rich food as a reward or treat. The results also 
showed that it is difficult for some participants to control their eating 
habits during an outing with friends (56.00%). More than one-quarter 
of the participants (25.50%) claimed that changing their diet was too 
complicated. Furthermore, 44.50% of individuals reported that 
healthful foods were more expensive than they could afford, while 
22.0% of participants said that their taste was different or unpleasant. 
The results also showed that it took more work for some participants 
(46.50%) to bring healthy foods to their work setting.

3.4 Multivariable quantile regression 
analysis

Results of quantile regression, and the Ordinary Least Square 
Regression (OLS) models are presented in Table 2. A multivariable 
quantile regression was fitted on each of the 10th, 25th, 50th, 75th, 
and 90th quantiles of the scores for perceived barriers to healthy diet 
to show a complete picture of the association between the explanatory 
variables and perceived healthy diet barrier scores. Pseudo R2 values 
(ranging from 0.0867 to 0.2325) to reflect the model’s explanatory 
power across quantiles in the manuscript. These values indicate 
varying degrees of fit, with stronger fits observed at higher quantiles. 
The model estimate suggests that study location was associated with 
the perceived barriers to a healthy diet as people living in Chattogram 
were less likely to have a barrier score than those living in Dhaka city 
in the 25th (β = −3.14, 95% CI: −5.48 to −0.80) and 50th (β = −2.34, 
95% CI: −4.33 to −0.34) quantile. The analysis also predicted that 
female gender was significantly associated with lower perceived 
barriers to healthy diet scores at the 50th quantile (β = −2.05, 95% 
CI: −3.88 to −0.21) after adjusting for other covariates. Respondents 
who lived apart from home tended to have higher scores on perceived 
barriers to a healthy diet compared to the nuclear family members at 
the 10th, 25th, and 50th quantiles. Participants who lived in a joint 
family were observed to be 3.17 points lower at the 10th quantile 
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TABLE 1 Socio-demographic characteristics of the respondents (N = 400).

Perceived barriers to healthy diet score

Variables Total; n (%) Mean SD (±) p value

Study location

Dhaka city 202 (50.50) 23.95 7.90

0.012*Chattogram city 116 (29.00) 26.82 9.08

Gazipur city 82 (20.50) 25.67 7.29

Gender

Male 274 (68.50) 25.90 7.65
0.052

Female 126 (31.50) 25.42 10.07

Age; mean ± SD 31.10 10.11

18–30 years 267 (66.75) 26.07 8.78

0.610
31–40 years 61 (15.25) 25.11 7.51

41–50 years 45 (11.25) 24.71 8.57

51–60 years 27 (06.75) 25.81 7.43

Current marital status

Married 194 (51.50) 25.95 7.73
0.180

Single 206 (48.50) 25.54 9.22

Family type

Nuclear 272 (68.00) 25.87 8.31

0.002*Joint family 96 (24.00) 24.00 8.04

Life apart home 32 (8.00) 30.03 9.71

Education level

Higher secondary and below 205 (51.25) 25.06 7.87
0.144

Graduation and above 195 (48.75) 26.48 9.04

Field of Study

Biological science 120 (30.00) 26.20 8.59
0.442

Other than biological science 280 (70.00) 25.56 8.44

Occupation

Service 137 (34.25) 26.82 9.34

0.097Business 61 (15.25) 23.88 7.84

Others 202 (50.50) 25.59 7.96

Working hours in a day

6 Hour 19 (4.75) 29.63 12.41

0.341
8 Hour 116 (29.00) 25.90 7.40

10 Hour and more 99 (24.75) 26.13 9.89

Not fixed 166 (41.50) 24.98 7.63

Family monthly income (in BDT)

<30,000 184 (46.00) 26.11 8.60

0.15730,000–60,000 147 (36.75) 26.08 8.50

> 60,000 69 (17.25) 24.08 8.02

BMI; Mean ± SD 22.46 2.98

Underweight (<18.5) 28 (7.00) 27.21 7.73

0.198Healthy Weight (18.5–24.9) 294 (73.50) 25.32 8.21

Overweight and obese (≥25.00) 78 (19.50) 26.83 9.60

BMI, Body mass index. SD, Standard deviation. BDT, Bangladeshi Taka (currency). Others, included; homemaker, unemployed, and student. *, p < 0.05 was considered statistically significant. 
The Wilcoxon rank sum test was used to measure the mean differences for variables with two categories; and the Kruskal-Wallis test was applied for variables with two or more groups. Bold 
values indicate statistically significant variables at the specified threshold (e.g., p < 0.05 or another relevant significance level).
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(β = −3.17, 95% CI: −5.45 to −0.89) perceived barriers score 
compared to those who lived in a nuclear family. Looking at the 
working hours in a day, the 90th (β = 12.44, 95% CI: 3.92 to 20.95) 
quantile was found to be a statistically significant predictor for the 
higher perceived barriers to healthy diet scores, particularly for 
individuals who worked for 6 h compared to the reference group.

Those whose family monthly income was (30000–60,000) BDT per 
month had experienced higher perceived barriers scores to healthy diet 
score in the 10th and 75th compared to the highest-income (> 60,000 
BDT) group. The perceived barriers to a healthy diet increased by 0.34 
points, 0.59 points, and 0.79 points at their 50th, 75th, and 90th quantiles, 

respectively, when their depression scores increased by one unit. Anxiety 
showed a positive and statistically significant association at the 50th 
quantile (β = 0.14, 95% CI = 0.01 to 0.28). Stress was also positively 
associated with perceived barrier scores at the 10th (β = 0.18, 95% 
CI = 0.09 to 0.27) and 25th (β = 0.12, 95% CI = 0.03 to 0.21) quantiles.

4 Discussion

This study aimed to explore the association of mental health status 
with perceived barriers to healthy diet among Bangladeshi adults. In 

FIGURE 2

Prevalence of depression, anxiety and stress among the study participants.

FIGURE 3

The agreements and non-agreements for perceived barriers to healthy.
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TABLE 2 Multivariable analysis on perceived barriers to healthy diet by a quantile regression modeling along with a linear regression.

0.10 Pseudo R2 = 0.1236
0.25 Pseudo R2 = 0.0867
0.50 Pseudo R2 = 0.1308
0.75 Pseudo R2 = 0.1666
0.90 Pseudo R2 = 0.2325

Variables Linear regression
β (95% CI)

10th quantile
β (95% CI)

25th quantile
β (95% CI)

50th quantile
β (95% CI)

75th quantile
β (95% CI)

90th quantile
β (95% CI)

Study location

Dhaka city (Ref)

Chattogram city −2.84 (−4.78 to 0.91) −1.58 (−4.28 to 1.10) −3.14 (−5.48 to 

−0.80)*

−2.34 (−4.33 to 

−0.34)*

−2.39 (−5.23 to 0.43) −3.26 (−7.11 to 

0.58)

Gazipur city −0.55 (−2.60 to 1.49) −0.41 (−3.16 to 2.33) 0.93 (−0.93 to 2.81) 0.14 (−1.19 to 1.48) −0.64 (−3.16 to 1.87) −1.52 (−7.42 to 

4.37)

Gender

Male (ref)

Female −0.91 (−2.82 to 0.98) −1.39 (−3.70 to 0.90) −2.25 (−4.70 to 

0.19)

−2.05 (−3.88 to 

−0.21)*

−1.02 (−3.70 to 1.65) 2.49 (−2.24 to 7.23)

Age 0.005 (−0.09 to 0.11) −0.02 (−0.10 to 0.05) −0.03 (−0.11 to 

0.03)

−0.006 (−0.12 to 

0.11)

0.02 (−0.13 to 0.18) 0.05 (−0.17 to 0.28)

Current marital status

Unmarried (ref)

Married 0.72 (−1.49 to 2.94) 0.22 (−2.91 to 3.37) −0.84 (−3.08 to 

1.39)

−0.52 (−2.69 to 

1.65)

0.78 (−3.16 to 4.72) 4.60 (0.37 to 8.83)

Family type

Nuclear (ref)

Joint −1.72 (−3.58 to −0.14) −3.17 (−5.45 to 

−0.89)*

−1.20 (−4.81 to 

2.40)

−0.72 (−3.08 to 

1.62)

−0.57 (−3.16 to 2.00) −1.53 (−5.58 to 

2.51)

Live apart home 2.43 (−0.57 to 5.43) 4.35 (0.34 to 8.35) * 3.71 (1.03 to 6.39)* 2.65 (1.25 to 4.06)* 1.25 (−1.46 to 3.97) 2.22 (−2.87 to 7.32)

Educational level

Higher secondary and below (ref)

Graduate and 

above

1.13 (−0.60 to 2.86) 1.32 (−1.09 to 3.75) 0.78 (−1.45 to 3.03) 0.10 (−1.36 to 1.56) 2.14 (0.48 to 3.80) * 3.47 (0.83 to 6.11) *

Field of study

Biological science (ref)

Other than 

biological science

−0.60 (−2.56 to 1.35) 1.68 (−0.45 to 3.83) 0.89 (−2.10 to 3.88) −0.60 (−3.05 to 

1.84)

−1.62 (−4.70 to 1.45) −2.66 (−6.26 to 

0.93)

Occupation

Service (ref)

Business −2.15 (−5.00 to 0.69) −1.01 (−4.23 to 2.19) −0.19 (−3.60 to 

3.20)

−1.69 (−4.82 to 

1.43)

−1.10 (−3.86 to 1.66) −4.33 (−9.47 to 

0.79)

Others −0.93 (−3.28 to 1.41) 1.28 (−1.56 to 4.14) 2.05 (−1.14 to 5.25) −0.78 (−2.82 to 

1.25)

−3.51 (−5.99 to 

−1.03)*

−3.75 (−7.75 to 

0.24)

Working hours in a day

6 Hour 5.30 (1.11 to 9.49)* 1.45 (−4.53 to 7.44) 0.38 (−7.40 to 8.16) 2.97 (−1.15 to 7.10) 5.92 (−0.21 to 12.06) 12.44 (3.92 to 

20.95)*

8 Hour (ref)

10 Hour and 

more

1.67 (−0.78 to 4.14) −2.54 (−6.54 to 1.46) −1.91 (−5.16 to 

3.20)

0.79 (−1.46 to 3.06) 3.41 (−0.70 to 7.14) 3.45 (−1.95 to 8.85)

Not fixed 0.68 (−1.81 to 3.18) −1.97(−5.29 to 1.34) −2.52 (−6.38 to 

1.33)

1.29 (−1.01 to 3.60) 1.98 (−0.43 to 4.41) 0.70 (−1.73 to 3.13)

(Continued)
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this study, mostly reported perceived barriers to healthy diet were 
identified as follows: (a) using junk or rich food as a reward or treat, 
(b) difficulty in controlling eating when with friends, (c) The cost of 
healthy food being higher than what can be afforded, (d) difficulty in 
taking healthy food to work setting always. These findings are in line 
with previous studies from different counties (26, 36).

Previous literature also supports that some people may find it 
challenging to manage or control their eating while in social circumstances 
like eating with friends and relatives (37). According to a review study, the 
most frequent barriers to healthy eating in high income countries were 
unhealthy diets of friends and family members and the expectation that 
unhealthy food would be consumed in particular circumstances (38). 
Similar to our findings, evidence also revealed that sometimes people think 
it is too difficult to change their diet, and they think healthier items are 
more costly and taste different from less healthy ones (39). Prior studies 
have shown financial considerations are important barriers to eating 
healthy food but few participants claimed food prices were favorable when 
they were higher, or if their income was insufficient to purchase the 
expected amount of food (40, 41). A qualitative study consistently 
recognized the high price of nutritious food as a major structural barrier to 
eating healthy meals (42). Furthermore, the study found that it was difficult 
for some participants to bring healthy food always to their work setting. The 
CDC reported that food consumed at work is heavy in calories, salt, solid 
fat, added sugars, and refined carbohydrates (43). This could be a probable 
reason why participants perceived this as a barrier to have healthy diet.

The regression results provide insight into the relationship between 
various explanatory variables and perceived barriers to healthy diet. The 
findings indicate that study location, gender, marital status, living 
arrangement, working hours, family monthly income, depression, and stress 
are significantly associated with perceived barriers to a healthy diet in at least 
one of the quantiles. For instance, the model estimates suggest that being 
female is negatively associated with the perceived barriers to healthy diet 
scores at the 50th quantile. A report by Harvard Health Publishing depicted 
that women consume a healthier diet than males in most cases. Besides, the 
differences in food preferences and health awareness between males and 

females might explain the reason for having fewer barriers to healthy diets 
among females. For instance, according to a survey in Massachusetts, 
women were, on average, 50% more likely than males to reach the daily 
requirement of eating at least five servings of fruits and vegetables (44). 
Therefore, it appears that gender variations in perceived barriers to healthy 
diet could be partially explained by women’s greater engagement in weight 
control and partly by their stronger views of healthy eating (45).

According to the study, people in Chattogram encounter fewer 
barriers to consuming a healthy diet compared to those in Dhaka. 
Factors such as population size, urban density, and the availability of 
fresh food markets likely contribute to this discrepancy. Chattogram, 
being less crowded than Dhaka, may offer more accessible and 
affordable healthy food options. Research indicates that residents of 
smaller cities often have better access to fresh produce and fewer fast-
food outlets, which could explain these differences (12).

Respondents who lived apart from home tended to have higher 
scores on perceived barriers to a healthy diet compared to the nuclear 
family members, which is consistent with the existing literature that 
highlights the role of family support in promoting healthy dietary 
behaviors (46). Another study also reported that living alone is 
significantly associated with a lower consumption of fruits and vegetables, 
where single men are more prone to eat foods that are easy to cook and 
prepare. This might be a plausible reason for having higher barriers to 
healthy diet scores among participants living apart from home (45).

Moreover, lower working hours were found to be  significantly 
associated with higher perceived barriers to healthy diet scores. 
Participants who had a shorter work schedule of 6 h a day had higher 
scores than those who had 8-h jobs. Similarly, we also identified that 
participants with lower monthly income were significantly associated 
with higher scores of barriers to healthy diet. This indicates a connection 
between working hours and monthly income, where participants might 
have a possibility to earn less when they work limited hours. Also, our 
participants perceived the high cost of healthy food as a potential barrier 
to healthy diet. Hence it is possible that people from lower income 
groups may face more challenges in terms of accessibility and 

TABLE 2 (Continued)

0.10 Pseudo R2 = 0.1236
0.25 Pseudo R2 = 0.0867
0.50 Pseudo R2 = 0.1308
0.75 Pseudo R2 = 0.1666
0.90 Pseudo R2 = 0.2325

Variables Linear regression
β (95% CI)

10th quantile
β (95% CI)

25th quantile
β (95% CI)

50th quantile
β (95% CI)

75th quantile
β (95% CI)

90th quantile
β (95% CI)

Family monthly income (in BDT)

<30,000 2.92 (0.53 to 5.31) * 3.87 (0.89 to 6.85)* 1.90 (−1.34 to 5.15) 1.51 (−0.20 to 3.24) 2.11 (−0.15 to 4.38) 3.01 (−0.31 to 6.35)

30,000–60,000 2.53 (0.25 to 4.81) * 3.41 (1.11 to 5.72)* 1.96 (−0.51 to 4.45) 1.89 (0.28 to 4.06)* 2.86 (0.93 to 4.79)* 2.08 (−1.29 to 5.46)

>60,000 (ref)

BMI −0.005 (−0.29 to 0.28) 0.14 (−0.22 to 0.50) 0.06 (−0.48 to 0.62) −0.12 (−0.61 to 

0.37)

−0.19 (−0.61 to 0.22) −0.16 (−0.70 to 

0.38)

Depression 

score

0.38 (0.23 to 0.52)* −0.04 (−0.28 to 0.19) 0.10 (−0.05 to 0.26) 0.34 (0.17 to 0.51)* 0.59 (0.30 to 0.89)* 0.79 (0.49 to 1.09) *

Anxiety score 0.02 (−0.12 to 0.16) 0.05 (−0.17 to 0.27) 0.08 (−0.12 to 0.29) 0.14 (0.01 to 0.28)* 0.08 (−0.05 to 0.23) 0.09 (−0.10 to 0.29)

Stress score 0.03 (−0.09 to 0.15) 0.18 (0.09 to 0.27)* 0.12 (0.03 to 0.21)* −0.03 (−0.12 to 

0.04)

−0.07 (−0.22 to 0.07) −0.18 (−0.45 to 

0.08)

Ref, reference. CI, confidence interval. BDT, Bangladeshi Taka (currency). Symbol * was utilized to indicate statistical significance (P-value < 0.05). Bold values indicate statistically significant 
variables at the specified threshold (e.g., p < 0.05 or another relevant significance level).
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affordability to healthy diets (47). There is also evidence that one of the 
main challenges people experience when buying healthy food is the cost 
of food (48). A mixed-method study argued that when participants were 
asked about their work schedules and commute hours, several 
participants reported that they found it challenging to make healthy diet 
because of their schedules and working hours (49).

Psychological distress like depressive, anxiety and stress symptoms 
were found to be  significantly associated with perceived barriers to 
healthy diet scores, which supports previous research highlighting the 
negative impact of mental health on health behaviors (50). Another 
study shows that people with mental illness who experienced barriers to 
healthy eating and exercise have a difficult timing to living a healthy 
lifestyle (35). There is a strong link between diet and mental health status 
(51), where it is evident that adherence to dietary recommendations 
results in a sufficient intake of nutrients and can lower risk and lessen 
the symptoms of mental illness (52). People with depression are more 
prone to consume more calories and eat unhealthy foods (53). Evidence 
also suggests that people who have higher degrees of psychological 
distress are less careful in choosing their food and tend to eat more and 
in larger portions than they need to, thus controlling their emotions via 
food (54). Collectively these could be  the triggering reasons why 
individuals with symptoms of mental health issues were more likely to 
perceive higher scores regarding the barriers to healthy diet.

4.1 Policy implications

To address the identified barriers to a healthy diet among adults, 
policymakers, healthcare professionals, public health organizations, and 
stakeholders should take note of the study’s findings and initiate targeted 
interventions. Based on the findings, suggesting targeted interventions 
that address both mental health and dietary barriers could be a practical 
application for improving public health in Bangladesh. Advocacy for 
policies supporting mental health services and stress management 
programs is crucial, as they significantly facilitate healthier food choices. 
Education campaigns aimed at raising awareness about the importance 
of a balanced diet and its connection to mental health could play a 
pivotal role. These campaigns should be  designed to reach diverse 
populations, including underserved communities, to ensure equitable 
access to information. Workplace interventions, such as the 
incorporation of healthy meal programs, stress management workshops, 
and access to mental health resources, are also recommended. Further 
research on innovative approaches like healthy food labeling systems 
and food technology-based interventions is necessary to enhance the 
effectiveness of interventions addressing barriers to a healthy diet. 
Future recommendations for research could include examining the 
effectiveness of these targeted interventions in addressing the perceived 
barriers to healthy diet and identifying additional factors that may 
influence healthy eating behavior among adults. Incorporating 
qualitative methods, such as interviews or focus groups, can offer deeper 
insights into cultural and contextual factors shaping dietary behavior, 
complementing quantitative findings to refine interventions.

4.2 Strengths and limitations

This study evaluated participants’ mental health status and its 
association with perceptions of barriers to adopting a healthy diet. It 

also explores a specific context, providing insights into barriers in a 
representative study setting. Furthermore, this study looks into the 
relationship between these barriers and mental health, contributing a 
unique perspective on the interplay between diet and mental health. 
These findings contribute to the growing understanding of how barriers 
to healthy diets can impact overall well-being. Since the outcome 
variable was not linearized and not normally distributed, we used a 
robust statistical technique, quantile regression, to determine the 
association between barriers to healthy diet and other covariates. 
Nonetheless, this study has a few limitations. Given that it was a cross-
sectional study; it was not possible to determine if certain factors 
caused the reported barriers to a healthy diet. The reliance on self-
reported data to assess dietary habits introduces the risk of recall bias, 
as participants may have difficulty accurately recalling their food intake 
or may alter their responses. This could affect the reliability of the 
dietary data. Additionally, potential participant error is another 
concern, as misunderstandings or socially desirable responses may 
influence the accuracy of the reported information. Furthermore, the 
study’s sample was drawn from three large cities in Bangladesh, which 
limits its generalizability, especially to rural areas where dietary habits 
and health behaviors may differ significantly. Finally, the use of a 
non-validated questionnaire to assess dietary barriers is another 
limitation, as it may not accurately capture the relevant factors affecting 
participants’ diets.

5 Conclusion

This study highlights a significant association between mental 
health status and perceived barriers to maintaining a healthy diet 
among adults in Bangladesh. The identified barriers include using junk 
food as a reward, the inability to control eating in social situations, the 
high cost of healthy food, the difficulty of bringing healthy food to the 
workplace, and motivational issues. The findings underscore the need 
for specific strategies to overcome these barriers, such as promoting 
healthier food choices in social settings, increasing the affordability and 
accessibility of nutritious foods, and integrating mental health support.

Future research should focus on culturally tailored nutritional 
counseling, workplace-based healthy eating programs, and mental 
health-focused dietary interventions. Longitudinal studies could 
clarify the causal relationship between mental health and dietary 
behavior, while qualitative research could explore personal experiences 
related to dietary challenges.
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