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ABSTRACT: Background: Vitamin D deficiency is a global health concern, particularly 

among populations with limited sunlight exposure and restricted dietary intake of 

Vitamin D-rich foods. Expatriate workers from the Middle East living in tropical countries 

like Bangladesh represent a vulnerable group, yet their Vitamin D status remains 

understudied. This study aimed to assess the prevalence of Vitamin D deficiency among 

Middle Eastern expatriate workers in Bangladesh and investigate the association of 

sunlight exposure, clothing styles, and dietary habits with Vitamin D levels. Methods: A 

cross-sectional observational study was conducted from January to June 2018 among 100 

expatriate workers recruited purposively at Comilla Medical College Hospital. Data were 

collected through interviews, clinical examinations, and serum 25(OH)D measurements 

using Chemiluminescent Enzyme Immunoassay. Statistical analysis included chi-square 

tests to assess associations, with p<0.05 considered significant. Results: The majority 

(65%) of participants were Vitamin D deficient, 31% were insufficient, and only 4% had 

normal levels. Limited sunlight exposure (≤15 minutes/day) was reported by 86% of 

participants, and 63% wore clothing covering their entire body. Regular consumption of 

sea fish (p=0.022) and milk (p=0.001) was significantly associated with better Vitamin D 

status, while omega-3 fatty acid supplementation showed no significant association. The 

use of sunblock and sunlight exposure duration were not significantly associated with 

Vitamin D levels. Conclusion: Vitamin D deficiency is prevalent among expatriate 

workers from the Middle East residing in Bangladesh, influenced by limited sun 

exposure, cultural clothing practices, and dietary habits. Targeted interventions, 

including dietary fortification and public health campaigns promoting safe sun exposure, 

are essential to mitigate deficiency and improve health outcomes in this vulnerable 

population. 
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Article at a glance: 

Study Purpose: The purpose of this study is to assess the impact of sunlight exposure and dietary habits on the vitamin D status of 

workers from the Middle East. 

Key Findings: Workers who spend most of their time indoors or wear clothing that limits sun exposure are at a higher risk of vitamin 

D deficiency. 

Newer Findings: Recent studies suggest that genetic variations in vitamin D metabolism may make some workers more susceptible to 

deficiency despite adequate sun exposure. 

Abbreviations: CEIA: Chemiluminescent Enzyme Immuno Assay. 

 

INTRODUCTION 

Vitamin D is an essential fat-soluble vitamin 

crucial for bone mineralization, immune regulation, 

and metabolic processes. It facilitates calcium and 

phosphate homeostasis, which is critical for 

maintaining skeletal integrity and preventing 

conditions like rickets and osteomalacia. Beyond its 

classical role in bone health, Vitamin D deficiency has 

been associated with an increased risk of chronic 

diseases, including diabetes, cardiovascular 

disorders, and immune-mediated conditions, 

underscoring its systemic importance.1,2 Despite its 

biological significance and the fact that sunlight-

mediated synthesis is a major source of Vitamin D, 

deficiency remains a global public health concern, 

with an estimated one billion individuals worldwide 
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affected.3 Regions such as the Middle East and South 

Asia report alarmingly high prevalence rates of 

Vitamin D deficiency despite being situated in 

sunlight-rich environments. In these areas, up to 90% 

of some populations are deficient, primarily due to 

lifestyle and cultural practices, including the wearing 

of full-body coverings that limit skin exposure to 

ultraviolet B (UVB) radiation.4,5 Bangladesh, a tropical 

country with high UV exposure, is no exception. 

Studies have revealed significant Vitamin D 

insufficiency across various demographics, with 

urban residents and women disproportionately 

affected due to veiling, indoor lifestyles, and dietary 

limitations.6,7 The determinants of Vitamin D status 

are multifaceted, involving both endogenous 

synthesis through sunlight exposure and exogenous 

sources from dietary intake. Sunlight exposure 

remains the primary source of Vitamin D; however, 

factors like cultural clothing, limited outdoor 

activities, and air pollution reduce the effectiveness of 

cutaneous synthesis.4,8 

 

In Bangladesh, urbanization and atmospheric 

pollution further exacerbate these issues by blocking 

UVB radiation, rendering even outdoor exposure less 

effective.9 Dietary factors also play a crucial role, as 

Vitamin D is naturally present in a limited number of 

foods such as fatty fish, egg yolks, and fortified 

products. In Bangladesh, reliance on fish is 

prominent, yet dietary diversity remains a challenge, 

particularly among expatriates who may lack access 

to traditional Vitamin D-rich foods or fortified 

options.6,10 Expatriate workers from the Middle East, 

particularly those living in tropical regions like 

Bangladesh, present a unique population at high risk 

of deficiency. Despite relocating to sunlight-abundant 

areas, these workers often maintain cultural practices 

limiting sun exposure, coupled with long indoor 

working hours and dietary restrictions.11 A study on 

Bangladeshi expatriates in the UK highlighted the 

persistent deficiency due to lifestyle adaptations and 

insufficient supplementation practices.12 

 

Additionally, research on coastal populations 

in Bangladesh revealed that even those with high sun 

exposure might still exhibit low Vitamin D levels, 

questioning the adequacy of global sufficiency 

thresholds for tropical countries.13 Such findings point 

to a gap in literature focusing on expatriates in 

tropical settings and the interplay between sunlight 

and dietary factors in determining Vitamin D status. 

Addressing Vitamin D deficiency is essential due to its 

widespread health implications and economic 

burden, particularly among vulnerable groups such 

as expatriates. Understanding the dual impact of 

sunlight exposure and dietary habits on Vitamin D 

status in expatriates from the Middle East living in 

Bangladesh could inform targeted interventions, 

including dietary recommendations and public health 

policies promoting safe sun exposure. This study aims 

to assess the Vitamin D status of this unique 

demographic and identify the relative contributions 

of environmental and nutritional factors, filling a 

crucial gap in regional and global research. 

 

METHODS 

This cross-sectional observational study was 

conducted between January 2018 and June 2018 in the 

indoor and outdoor patient departments of the 

Department of Medicine at Comilla Medical College 

Hospital. The study population comprised workers 

from the Middle East residing in Bangladesh. A 

purposive sampling method was employed to recruit 

100 participants, who met the following inclusion 

criteria: workers from the Middle East, aged above 18 

years, and of both sexes. Participants with pre-existing 

conditions affecting Vitamin D or calcium 

metabolism, such as liver or kidney disease, eating 

disorders, skin diseases, pregnancy, or breastfeeding, 

or those receiving Vitamin D or calcium 

supplementation were excluded. Data were collected 

through face-to-face interviews using a structured 

questionnaire, followed by clinical examinations to 

document relevant signs. Blood samples were 

obtained to measure serum levels of 25-

hydroxyvitamin D [25(OH)D] using the 

Chemiluminescent Enzyme Immuno Assay (CEIA) 

method. Laboratory analysis was conducted at Life 

Labs, and results were submitted confidentially to the 

co-investigator (AA). Confidentiality was ensured by 

anonymizing data through coding, and no personal 

identifiers were recorded. Statistical analysis was 

performed using SPSS version 23.0 (SPSS Inc., 

Chicago, IL, USA). Descriptive statistics, including 

frequencies and percentages, were used to summarize 

data. Associations between categorical variables were 

assessed using the chi-square test, and a p-value of 

<0.05 was considered statistically significant. The 

study was approved by the relevant departmental and 

institutional review boards. Participation was 

voluntary, and informed written consent was 

obtained from all participants. Ethical considerations 
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included maintaining confidentiality, securing 

written permissions, and ensuring that all questions 

were presented in Bangla for better comprehension by 

the participants. 

 

RESULTS
Table 1: Baseline characteristics among the participants (N=100) 

Demographic characteristics Number of participants Percentage 

Age (in year) 

≤20 2 2% 

21-40 76 76% 

41-60 21 21% 

>60 1 1% 

Mean ±SD 35.3 ±8.4 

Range (min-max) 18 -62 

Sex 

Male 95 95% 

Female 5 5% 

Education status 

Illiterate 8 8% 

SSC 70 70% 

HSC 16 16% 

Graduate 6 6% 

The baseline characteristics of the 100 study 

participants are summarized in Table 1. The mean age 

of the participants was 35.3 years (±8.4), ranging from 

18 to 62 years. The majority of participants (76%) were 

between the ages of 21 and 40 years, followed by 21% 

in the 41–60 age group, with only 2% aged 20 years or 

younger and 1% over 60 years. The cohort was 

predominantly male, with 95% of participants being 

men and only 5% women. Regarding educational 

status, 70% of participants had completed secondary 

school certification (SSC), 16% had attained higher 

secondary education (HSC), 6% were graduates, and 

8% were illiterate. 

 

 

Table 2: Distribution of symptoms among the participants (N=100) 

Symptoms Number of participants Percentage 

Back pain 41 41% 

Muscle cramp 12 12% 

Neck pain 8 8% 

Headache 8 8% 

Leg cramp 7 7% 

HTN 7 7% 

Lower abdominal pain 6 6% 

Diabetes 5 5% 

Dysuria 5 5% 

Chest pain 4 4% 

Knee pain 4 4% 

 

Table 2 summarizes the distribution of 

symptoms among the study participants. Back pain 

was the most commonly reported symptom, affecting 

41% of participants, followed by muscle cramps in 
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12%. Neck pain and headaches were each reported by 

8% of participants. Leg cramps and hypertension 

were noted in 7% of participants, while 6% 

experienced lower abdominal pain. Diabetes and 

dysuria were each reported by 5% of participants. The 

least common symptoms included chest pain and 

knee pain, each affecting 4% of the cohort. 

 

 

Table 3: Distribution of the study participants according to clothing style (N=100) 

Clothing Number of participants Percentage 

Cover whole body 63 63% 

Cover body partially during daytime 32 32% 

Use of Veil (females) 5 5% 

 

Table 3 presents the distribution of participants based on clothing styles. Most participants (63%) 

reported wearing clothing that covered their whole body during the day. Partial body coverage during the 

daytime was reported by 32% of participants. Among the 5% of female participants, all reported the use of veils.

Table 4: Distribution of study participants according to sunlight exposure (N=100) 

Exposure to Sunlight (min/day) Number of participants Percentage 

≤15 86 86% 

>15 14 14% 

 

Table 4 illustrates the distribution of 

participants based on their daily sunlight exposure. A 

significant majority (86%) reported having 15 minutes 

or less of sunlight exposure per day, while only 14% 

were exposed to sunlight for more than 15 minutes 

daily.

 

Table 5: Distribution of dietary habits among the participants (N=100) 

Dietary Exposure Number of participants Percentage 

Eat sea fish ≥3d/week 79 79% 

Drink milk ≥3d/week 52 52% 

Omega-3 fatty acid (fish oil) supplementation 12 12% 

Table 5 shows the distribution of dietary 

habits among the participants. A majority (79%) 

reported consuming sea fish three or more days per 

week, while 52% consumed milk at the same 

frequency. However, only 12% of participants 

reported using omega-3 fatty acid (fish oil) 

supplements. 
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Figure 1: Distribution of participants by vitamin D levels (N=100) 

 

Figure 1 illustrates the distribution of 

participants based on their Vitamin D levels. The 

majority of participants (65%) were found to be 

Vitamin D deficient (≤20 ng/ml), while 31% had 

insufficient levels (21–29 ng/ml). Only 4% of 

participants had normal Vitamin D levels (30–40 

ng/ml).

Table 6: Association Between Sunlight Exposure with 25-Hydroxyvitamin D (n=100) 

Sunlight expose (min/day) Deficient (n=65)  Insufficient (n=31) Normal (n=4) P-value 

n % n % n % 

≤15  52 80.00% 30 96.77% 4 100 0.061ns 

>15  13 20.00% 1 3.23% 0 0 

 

Table 6 presents the association between 

sunlight exposure and 25-hydroxyvitamin D levels 

among the participants. Among those with ≤15 

minutes of daily sunlight exposure, 80% were Vitamin 

D deficient, 96.77% were insufficient, and 100% of the 

normal group fell into this exposure category. For 

participants exposed to sunlight for more than 15 

minutes daily, 20% were Vitamin D deficient, while 

only 3.23% were insufficient, and none had normal 

Vitamin D levels. The association between sunlight 

exposure and Vitamin D levels was not statistically 

significant (p=0.061)

. 

Table 7: Association Between the Use of Sun Block With 25-Hydroxyvitamin D (n=100) 

Sunlight expose (min/day) Deficient (n=65)  Insufficient (n=31) Normal (n=4) P-value 

n % n % n % 

Yes  3 4.62% 0 0.00% 0 0.00% 0.435ns 

No 62 95.38% 31 100.00% 4 100.00% 

 

Table 7 shows the association between the use 

of sunblock and 25-hydroxyvitamin D levels among 

the participants. Among Vitamin D-deficient 

individuals, 4.62% reported using sunblock, while 

none of the insufficient or normal participants 

reported using sunblock. The majority of participants, 

regardless of their Vitamin D status, did not use 

sunblock (95.38% deficient, 100% insufficient, and 

100% normal individuals). The association between 

sunblock use and Vitamin D levels was not 

statistically significant (p=0.435). 
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Table 8: Association Between Dietary Information with 25-Hydroxyvitamin D (n=100) 

Sunlight expose (min/day) 
Deficient (n=65)  Insufficient (n=31) Normal (n=4) 

P-value 
n % n % n % 

Eat Sea fish (≥3 d/per/weeks) 46 70.77% 29 93.55% 4 100.00% 0.022s 

Drink Milk (≥3 d/per/weeks) 22 33.85% 26 83.87% 4 100.00% 0.001s 

omega-3 fatty acid (fish oil) 

supplementation 
6 9.23% 5 16.13% 1 25.00% 0.447ns 

 

Table 8 illustrates the association between 

dietary habits and 25-hydroxyvitamin D levels among 

the participants. Regular consumption of sea fish (≥3 

days/week) was reported by 70.77% of Vitamin D-

deficient individuals, 93.55% of insufficient 

individuals, and 100% of those with normal levels, 

with a statistically significant association (p=0.022). 

Similarly, drinking milk (≥3 days/week) was 

significantly associated with Vitamin D levels 

(p=0.001), with 33.85% of deficient, 83.87% of 

insufficient, and 100% of normal participants 

reporting this habit. Omega-3 fatty acid 

supplementation showed no significant association 

(p=0.447), with 9.23% deficient, 16.13% insufficient, 

and 25% of normal participants using supplements. 

 

DISCUSSION 
The present study investigated the Vitamin D 

status of expatriate workers from the Middle East 

residing in Bangladesh, focusing on the interplay 

between sunlight exposure, dietary habits, and 

sociodemographic factors. Our findings revealed that 

65% of participants were Vitamin D deficient, with 

only 4% achieving normal levels. This aligns with 

global trends indicating widespread deficiency even 

in sunlight-rich regions, particularly among 

populations with limited sun exposure and dietary 

intake of Vitamin D-rich foods.14,15 The high 

prevalence of deficiency despite Bangladesh's tropical 

location is consistent with studies from similar 

regions, where clothing styles, cultural practices, and 

urbanization restrict effective UVB exposure.16,17 

Clothing habits played a significant role in limiting 

sunlight exposure among participants, with 63% 

covering their entire body and all female participants 

using veils. This is consistent with studies from 

Turkey and the UAE, were traditional clothing 

significantly reduced Vitamin D synthesis, leading to 

high deficiency rates.18,19-44 

 

Furthermore, our finding that 86% of 

participants received ≤15 minutes of sunlight daily 

highlights are a critical barrier to adequate Vitamin D 

production. Comparable studies in Malaysia and East 

Africa similarly demonstrated a strong association 

between limited sun exposure and Vitamin D 

deficiency, even in populations living in tropical 

climates.20,21 Dietary patterns among participants also 

contributed to their Vitamin D status. Regular 

consumption of sea fish was significantly associated 

with improved Vitamin D levels, as 100% of 

participants with normal Vitamin D levels reported 

eating fish ≥3 days/week. This finding is supported by 

research demonstrating that fatty fish is one of the 

most reliable dietary sources of Vitamin D.12,22 

Additionally, milk consumption was strongly 

correlated with higher Vitamin D levels (p=0.001), 

consistent with studies from Sweden and Spain, 

which emphasized the role of dairy products in 

improving Vitamin D status through fortification.23,24 

However, omega-3 fatty acid supplementation, 

reported by only 12% of participants, showed no 

significant association with Vitamin D levels, which 

aligns with studies suggesting that while omega-3 

supplements improve cardiovascular health, their 

direct impact on Vitamin D levels is limited.25 

 

The association between sunblock use and 

Vitamin D levels was not statistically significant in our 

study, with only 4.62% of Vitamin D-deficient 

participants reporting sunblock use. This aligns with 

findings from studies that highlight the minimal 

impact of infrequent sunscreen use on Vitamin D 

synthesis in most populations, as other factors such as 

clothing and limited exposure duration play more 

significant roles.26,27 Furthermore, the lack of a 

statistically significant relationship between sunlight 

exposure and Vitamin D levels in our study (p=0.061) 

suggests the potential influence of additional 

environmental or genetic factors, consistent with 

observations from multi-regional studies.28 The study 

underscores the multifactorial nature of Vitamin D 

deficiency in expatriate populations, combining 

limited sun exposure, restrictive clothing, and 
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suboptimal dietary habits. Similar observations have 

been reported among expatriates in the UK and UAE, 

where environmental, cultural, and dietary factors 

converge to exacerbate deficiency rates.29 This 

highlights the need for tailored interventions, 

including public health campaigns promoting safe 

sun exposure and access to fortified foods or 

supplements, particularly for vulnerable expatriate 

workers. Overall, this study provides valuable 

insights into the determinants of Vitamin D status in 

expatriates living in tropical regions. While 

addressing individual lifestyle factors remains 

essential, systemic changes such as fortification 

policies and occupational health guidelines are 

necessary to mitigate deficiency on a broader scale. 

 

CONCLUSION 
This study highlights a high prevalence of 

Vitamin D deficiency among Middle Eastern 

expatriate workers residing in Bangladesh, driven by 

limited sunlight exposure, restrictive clothing styles, 

and suboptimal dietary habits. The findings 

emphasize the critical role of regular sea fish and milk 

consumption in maintaining adequate Vitamin D 

levels, while factors such as insufficient sunlight 

exposure and cultural practices further exacerbate 

deficiency. Although the association between sunlight 

exposure and Vitamin D levels was not statistically 

significant, the observed trends aligned with global 

findings underscoring the multifactorial determinants 

of Vitamin D status. Addressing these deficiencies 

requires tailored interventions, including public 

health campaigns promoting safe sun exposure, 

dietary fortification, and supplementation programs. 

These measures are particularly important for 

expatriate populations, whose unique cultural and 

occupational circumstances heighten their 

vulnerability to Vitamin D deficiency. 
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