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Abstract

Introduction: Vitamin D deficiency has been linked to a whole spectrum of diseases including

osteoporosis, cancer, diabetes, and cardiovascular and immune disorders. Though Bangladesh is

low latitude country, vitamin D Deficiency is serious and wide spread problem in Bangladesh.

Physicians of Bangladesh are more vulnerable to low vitamin D status due to long indoor work hours

and lack of sunlight exposure in both government & private institute. So, the aim of this study to

evaluate vitamin D status among the physicians working around the Bangladesh.

Methods: This was a cross-sectional, multicenter study where we enrolled 1112 doctors from 9

different areas of Bangladesh from May 2018 to June 2019. A Blood sample was collected from all

participants to measure Serum 25(OH)D and various patient data such as age, gender, BMI, physical

activity level during leisure time, use of vitamins and medications, sunlight exposure time, tea/coffee

drinking, smoking, H/O comorbidities etc. was collected.

Results: Of the 1112 doctors assessed in the study,794 (71.4%) was male and 318 (28.6%) was

female. Mean age of the participants was 45.5±11.1 Years. Vitamin D deficiency and insufficiency

was found in 734 (65.8%) and 105 (9.4%) participants respectively. Mean vitamin D level was 18.9

ng/ml (±8.6 ng/ml). Less than 5% of participants of Rajshahi, Rangpur, Dhaka, Bogura and Sylhet

had sufficient vitamin D level. Vitamin D deficiency was significantly associated with age, obesity,

sunlight exposure, physical inactivity, hypertension and vitamin D supplementation.

Conclusion: Vitamin D deficiency is very common among physicians of all over Bangladesh. The

high prevalence of vitamin D deficiency in the present study points towards urgent need of an integrated

approach to detect vitamin D deficiency among health care professionals and treat appropriately.
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Introduction

Vitamin D deficiency is pandemic, yet it is the most
under-diagnosed and under-treated nutritional
deficiency in the world 1–3. Vitamin D deficiency is
widespread in individuals irrespective of their age,

gender, race and geography. Vitamin D is photo-

synthesized in the skin on exposure to UVB rays. Sun

exposure alone ought to suffice for vitamin D

sufficiency. However, vitamin D deficiency is widely

prevalent despite plentiful sunshine even in tropical

countries like Bangladesh.
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It has been estimated that 20% to 80% of US,

Canadian, and European men and women are vitamin

D deficient.4,5 The prevalence of serum 25(OH)D levels

less than 20 ng/mL was almost one-third of the US

population (32%). In a national Canadian cohort,

serum 25(OH)D levels less than 30 ng/mL were evident

in 57.5% of men and in 60.7% of women, and they

rose to 73.5% in spring (men) and 77.5% in winter

(women)5. In the Healthy Lifestyle in Europe by

Nutrition in Adolescence study, 25(OH)D levels less

than 30 ng/mL were reported to be approximately 80%

in adolescents from the 9 European countries.6 In a

study on the vitamin D status of Australian adults,

vitamin D deficiency (25[OH]D <20 ng/mL) was 31%

(22% in men and 39% in women); 73% had 25(OH)D

levels less than 30 ng/mL.7 In the Middle East and

Asia, vitamin D deficiency in children and adults is

highly prevalent.8,9In South Asia, 80% of the

apparently healthy population is deficient in vitamin
D (<20 ng/mL) and up to 40% of the population is
severely deficient (<9 ng/mL)10. In Bangladesh, a
prevalence study was done on women and found that
hypovitaminosis D is common in women regardless of
age, lifestyle and clothing11. Prevalence of
hypovitaminosis defined as 25(OH)D levels below
37.5nmol/L was 38% in Bangladeshi women from high

income group and increased slightly to 50% in women

from low income groups12.

The classical actions of vitamin D include the regulation

of mineral ion homeostasis and bone metabolism.

Therefore, vitamin D has been associated primarily

with bone health, and it is well known that vitamin D

can reduce bone resorption and subsequent bone loss.

Prior studies in adults suggested that vitamin D

increased bone mineral density (BMD)13, which in turn

associated with decreased osteoporotic fractures14, and

better musculoskeletal function in the lower-

extremities of the elderly15.

More recently, nonclassical actions of vitamin D have

been recognized, e.g. control of cell growth and

differentiation, regulation of immune function and

endocrine effects, such as insulin resistance,

inflammation, renal and muscle function18. Vitamin

D receptor (VDR), which triggers most of vitamin D

actions, is widely distributed across almost all the

major human organs including heart, brain, livers,

bone, kidney, and urinary system, as well as a number

of tissues such as immune cells, pancreatic beta cells,

cardiomyocytes, endothelial cells, and vascular smooth

cells. Through the widely distributed VDR, vitamin D

controls vital genes related to bone metabolism,

oxidative damage, inflammation, and chronic

diseases19. Therefore, vitamin D deficiency has been

linked to a wide spectrum of diseases including

osteoporosis, cancer, diabetes, and cardiovascular and

immune disorders20.Evolving data indicated that

vitamin D was capable to influence pancreatic beta-

cell proliferation and survival; and hence impaired

vitamin D status was associated with higher prevalence

and incidence of diabetes21. Several previous studies

have shown that lower vitamin D status was associated

with increased fasting blood glucose (FBG)

levels.22,23Additionally, adequate vitamin D status is

important for optimal function of cardiovascular

system. It has been reported that vitamin D deficiency

caused an increase in parathyroid hormone (PTH),

which increased insulin resistance and was associated

with diabetes, hypertension, inflammation, and

increased cardiovascular risks25. Epidemiological

studies have associated with vitamin D deficiency and

coronary risk factors with adverse cardiovascular

outcomes. The strong association between vitamin D

status and cardiometabolic health may contribute to

the higher risk of all-cause mortality in vitamin D

deficient individuals26.

Therefore, vitamin D deficiency has been linked to a

whole spectrum of diseases including osteoporosis,

cancer, diabetes, and cardiovascular and immune

disorders. Though Bangladesh is low latitude country,

but for some other various factors such as religious

belief, socio-economic upgradation, atmospheric

pollution, clothing style, vitamin D Deficiency is serious

and widespread problem in Bangladesh. Physicians

of Bangladesh are more vulnerable to low vitamin D

status due to long indoor work hours and lack of

sunlight exposure in both government & private

institute. So, the aim of this study to evaluate vitamin

D status among the physicians working around the

Bangladesh.

Materials & Method

Overall design and eligibility criteria

This was a multi-center, cross sectional study which

was conducted in 9 different cities of Bangladesh

during the period of May, 2018 to June, 2019. We

purposely selected the study area in eight different

administrative division of Bangladesh according to the

location, number of doctors and location of medical

college etc. The study was approved by the ethics

committee of Popular Medical College & Hospital in

Dhaka. In this study we enrolled 1112 doctors from

Dhaka, Chattogram, Sylhet, Rajshahi, Bogura,

Rangpur, Barishal, Khulna and Mymensingh districts.

In each area we selected both specialist and general

physicians for the study. Healthy male and female

doctors in those area who were willing to take part

was included in the study. Participants were excluded

if they were pregnant or diagnosed with any hepatic
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or renal disease, metabolic bone disease,

malabsorption, type 1 diabetes, hypercortisolism,

malignancy etc and who were immobile for more than

one week. Participants using medications affecting

either vitamin D absorption or bone health were also

excluded. This study was conducted according to the

guidelines laid down in the Declaration of Helsinki.

Data Collection Procedure

Data collection was conducted in a predefined

examination centers at each area by trained research

assistant according to a standard protocol. All subjects

were physically examined and interviewed using a

standardized questionnaire to collect information on

age, gender, physical activity level during leisure time,

use of vitamins and medications, sunlight exposure

time, coffee drinking (yes/no), smoking, self-reported

diabetes, self-reported coronary heart disease (CHD),

and self-reported stroke. The smoking habit was

classified as never, current (smoking regularly in the

past 6 months), or ever (cessation of smoking for more

than 6 months), Subjects were divided into two groups

based on tea/coffee consumption: group I, Less than

14 cups of tea/coffee weekly; group II, more than 14

cups of tea/coffee weekly. Daily sunlight exposure was

quantified based on the interview questions on

frequency and length of outdoor activities, sunscreen

use, and usual outdoor attire. Body weight and height

were measured according to a standard protocol, and

body mass index (BMI) was calculated as weight in

kilograms divided by height in meters squared. Weight

was defined as normal weight (BMI d”24.0 kg/m2),

overweight (BMI e”24.0 to 28.0 kg/m2) or obese (BMI

e”28.0 kg/m2). Blood pressure was measured in the

non-dominant arm while the participants were in a

seated position after 5 min of rest using a

sphygmomanometer device. Hypertension was defined

as a sitting blood pressure of at least 140 mm Hg

systolic or 90 mm Hg diastolic or history of

antihypertensive drug use.

Biochemical analysis

A Blood sample was collected from all participants and

centrifuged within 30 mins of collection. Serum

samples were kept frozen until analysis. Serum 25-

hydroxyvitamin D [25(OH)D] concentrations was

measured by chemiluminescence immunoassay (CLIA).

The measuring range for 25(OH)D will be 4–100 ng/

mL. TG, CHOL, LDL-C, and HDL-C levels was

measured enzymatically on an automatic analyzer.

Plasma glucose was measured locally using glucose

oxidase methods. Levels of HbA1c was also measured

by high-performance liquid chromatography (HPLC),

with a within run coefficient of variation of 0.78. Serum

25-OHD was used to evaluate the vitamin D status.

According to US Endocrine society guideline, vitamin

D deficiency was defined as a serum circulating 25-

hydroxyvitamin D [25(OH)D] level below 20 ng/ml (50

nmol/liter), and vitamin D insufficiency as a 25(OH)D

of 21–29 ng/ml (52.5–72.5 nmol/liter).

Statistical analysis

Descriptive analysis was carried out on the study

variables and the frequency table of determinants and

socio-demographic characteristics were created. Data

was shown as mean ± SD and prevalence rates was

reported as percentages and 95% confidence intervals.

The differences were considered significant at p values

of less than 0.05. With respect to the participants’

vitamin D status and characteristics, t-test for

independent samples and one-way ANOVA were used

for continuous data, and the Chi-square test was used

to compare frequencies. All analyses were performed

using SPSS for Windows, version 17.0 (SPSS Inc.,

Chicago, IL, USA).

Results:

Of the 1112 doctors assessed in the study,794 (71.4%)

was male and 318 (28.6%) was female. Mean age of

the participants was 45.5±11.1 Years. Among them

204 (18.3%) participants age was less than 30 years,
and almost two-third of participants age was 31-59
years and only 158 (14.2%) participants age was more
than 60 years or more. Only one-third participants

have normal BMI, whereas two-third participants have

either overweight or obesity. Total 893 (80.5%)

participants had no history of smoking and half of them

took more than 2 cups coffee/tea every day. Of all

participants, 296 (27%) had a history of more than 30

minutes/day exercise. In 229 (20.6%) participants

exposure to sunlight is sufficient whereas 880 (79.4%)

participants was insufficient. Among them, 332 (30%)

participants had history of hypertension, 190 (17%)

had Diabetes, 172 (15%) had Dyslipidemia, 68 (6%)

had established cardiovascular disease (e.g. MI, Angina

etc.) and 11 (0.99%) participants had history of stroke

(Table 1).

Estimated level of vitamin D level was categorized as

deficient (<20 ng/ml) and insufficient (21–29 ng/ml)

and sufficient (>30 ng/ml). Mean vitamin D level was

18.9 ng/ml with standard deviation 8.6 ng/ml.

Minimum vitamin D level was found 4.58 ng/ml and

maximum 99.7 ng/ml.  Vitamin D deficiency was found

734 (65.8%) participants whereas Vitamin D sufficiency
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was found in 277 (24.8%) participants and Vitamin D

insufficiency was found in 105 (9.4%) participants

(Figure 1). Among all 09 districts, highest mean Vitamin

D concentration was found in Mymensingh (26.3 ng/

ml) and lowest mean in Rajshahi (13.2 ng/ml).

Among all districts, around three-fourth of the

participants had deficiency in Rajshahi (90.7%),

Rangpur (83.0%), Bogura (77.1%), Dhaka (76.3%) and

Sylhet (74.8%). Less than half of the participants had

deficiency in Khulna (36.4%) and Mymensingh

(19.2%).

On the other hand, less than 5% of the participants

had sufficient vitamin D level in Rajshahi (2.9%),

Rangpur (3.4%), Dhaka (3.8%), Bogura (4.2%) and

Sylhet (4.9%) and more than 20% in Mymensingh

(27.9%), Khulna (21.5%) and Chittagong (20.2%). Of

all participants, 253 (22.8%) had history of Vitamin D

supplementation and 859 (77.2%) had no history.

Table-I

Vitamin D status of all participants in respect to different variables (n=1112)

Variables Frequency           Serum D3 concentration (ng/dl)          Vitamin D Deficiency

  N (%) Mean ± SD P-value % P-value

Age (Years)

<35 years 204 (18.3%) 17.37 ± 7.01 0.000 70.60% 0.003

36-45 years 376 (33.8%) 17.75 ± 7.33   71.00%  

46-59 years 374 (33.6%) 19.63 ± 8.57   62.60%  

>60 years 158 (14.2%) 21.74 ± 12.07   55.10%  

Gender

Male 794 (71.4%) 18.85 ± 8.02 0.804 66.50% 0.105

Female 318 (28.6%) 18.99 ± 10.01   64.20%  

BMI

Underweight 2 (0.2%) 32.75 ± 1.92 0.005 0.00% 0.000

Normal 364 (32.9%) 19.01 ± 8.9   67.00%  

Overweight 563 (51%) 19.3 ± 8.81   63.40%  

Obesity 176 (15.9%) 17.27 ± 7.24   71.00%  

Smoking

Never 893 (80.5%) 19.03 ± 8.47 0.395 64.80% 0.260

Current 126 (11.4%) 17.91 ± 9.36   73.00%  

Ever 91 (8.2%) 18.97 ± 9.19   64.80%  

Tea/Coffee Drinking

<14 Cups/Week 584 (53%) 18.52 ± 8.27 0.123 66.80% 0.718

>14 Cups/Week 525 (47%) 19.32 ± 9.02   64.60%  

Physical Activity

Exercise >30 mins/day 296 (27%) 19.7 ± 9.4 0.061 63.90% 0.007

Exercise <30 mins/day 813 (73%) 18.6 ± 8.33   66.40%  

Daily Sunlight Exposure

Sufficient 229 (20.6%) 21.18 ± 7.92 0.000 46.50% 0.000

Not Sufficient 880 (79.4%) 18.29 ± 8.72   71.00%  
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Table-II

Vitamin D status of subjects in various areas of Bangladesh

City Sample Serum Median Vitamin D Vitamin D Vitamin D

Size (n) 25(OH)D Serum Deficiency Insufficiencyn Sufficiency
 (Mean± SD) 25(OH)D n (%) (%) n (%)

Barishal 106 20.3 ± 5.7 19.3 61 (57.5%) 38 (35.8%) 7 (6.6%)

Bogura 144 16.7 ± 6.8 15.7 111 (77.1%) 27 (18.8%) 6 (4.2%)

Chittagong 94 23.7 ± 10.8 20.5 47 (50.0%) 28 (29.8%) 19 (20.2%)

Dhaka GP 36 17.2 ± 5.1 16.4 29 (80.6%) 6 (16.7%) 1 (2.8%)

Khulna 105 24.4 ± 9.8 22.7 39 (36.4%) 45 (42.1%) 23 (21.5%)

Mymensingh 104 26.3 ± 6.8 25.1 20 (19.2%) 55 (52.9%) 29 (27.9%)

Rajshahi 140 13.2 ± 6.9 11.4 127 (90.7%) 9 (6.4%) 4 (2.9%)

Sylhet 143 17.6 ± 5.7 16.5 107 (74.8%) 29 (20.3%) 7 (4.9%)

Rangpur 147 15.3 ± 6.1 13.8 122 (83.0%) 20 (13.6%) 5 (3.4%)

Dhaka 95 17.9 ± 10.9 15.9 71 (74.7%) 20 (21.1%) 4 (4.2%)

Total 1112 18.9 ± 8.6 17.2 734 (65.8%) 277 (24.8%) 105 (9.4%)

Table-III

Vitamin D Status according to H/O Supplementation

H/O of Vitamin D Vitamin D Vitamin D Vitamin D P-

Supplementation Deficiency Insufficiency Sufficiency Value
n(%) n(%) n(%)

Yes 106 (41.9%) 89 (35.2%) 58 (22.9%) 0.000

No 627 (73%) 187 (21.8%) 45 (5.2%)

30%

17%
15%

6%

0.99%

0%

5%

10%

15%

20%

25%
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35%

HTN Diabetes Dyslipidemia CVD Stroke

Fig.-1: Comorbidities of the participants (n=1112)

65.80%

24.80%

9.40%

Vitamin D Deficiency Vitamin D Insufficiency

Vitamin D Sufficiency

Fig.-2: Vitamin D Status of the participants (n=1112)

Fig.-3: Vitamin D status of subjects in various areas of

Bangladesh

Discussion

It is assumed that populations living in sunny weather

like Bangladesh would be less likely to be vitamin D

deficient because of abundant sunshine throughout

the year. However, the results of the present study

challenge this assumption. The present study clearly

demonstrated that vitamin D deficiency was common

among the doctors of Bangladesh. In our study we

found that almost two-thirds of the doctors of
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Bangladesh has Vitamin D deficiency and less than

10% of them had sufficient Vitamin D. Although it is

reasonable to assume that the main risk factor for

vitamin D deficiency (limited sun exposure) exists

among the doctors as they usually work indoor. But,

a previous study in Dhaka found even higher

prevalence of vitamin D deficiency (89.8%) and

insufficiency (8.3%) among the doctors of National

Institute of Traumatology and Orthopedic

Rehabilitation of Bangladesh29. Higher prevalence was

also found in a study with young resident doctors (95%)

in North India30, health care professionals in Qatar

(87%)31, medical students in Saudi Arabia (96%)32.

Several similar findings also shown in different studies

like medical students and residents at an urban

university hospital in USA (67%)33, among physicians

in Jerusalem (68%)34and among resident physicians

(57.4%) of a general hospital in southern Brazil35.

An interesting finding was that the vitamin D levels

were higher among older physicians in our study

populations as compared to younger physicians. Since

there are no studies in the literature describing

increases in vitamin D levels with age, it is unlikely

that the age difference contributes to the lower vitamin

D among physicians. In our sample, gender was not

associated with higher serum 25(OH)D levels. This

finding differs from previous population-based studies

that have noted higher serum 25(OH)D levels in men

compared to women33. Nationwide, men are more likely

than women to workout doors and may therefore have

more sun exposure and higher serum 25(OH)D levels.

In contrast, all doctors follow a similar work schedule

that requires them to be indoors for the majority of

day light hours.

Our study demonstrated that obesity was associated

with vitamin D deficiency which was similar with

previous studies34. In our study, the obese population

demonstrated mean serum 25(OH)D levels that were

significantly lower than the non-obese population. The

association between 25(OH)D levels and obesity may

be because of lower vitamin D bioavailability of obese

people from cutaneous and dietary sources as vitamin

D has a tendency to deposit in adipose tissue34. In

obese subjects, the increase in blood vitamin D

concentration sis smaller than in non-obese individuals

after an oral dose of vitamin D or following sunlight

exposure.

Our study demonstrated that patients had higher

physical activity levels (more than 30 minutes/day)

were more likely to have higher 25(OH)D concentrations

and lower percentages of vitamin D deficiency (P

<0.05).We also observed that the participants who had

a history of sufficient sunlight exposure had

significantly less vitamin D Deficiency which is very

much expected and supported by many other

studies33-35.

One of the major determinants of serum 25(OH)D level

in our study was supplemental vitamin D, in agreement

with previous observations33. In our study, the majority

of physicians with a sufficient serum 25(OH)D level

were either taking vitamin D supplements or had

higher exposure to sunlight or both. In our study

among the participants who received vitamin D

supplements (e”400 IU daily) more than 22% had

sufficient vitamin D label and around 5% of those who

has no such history. Although, most of the participants

despite having history of vitamin D supplementation

did not achieve the goal for vitamin D sufficiency. A

recent Indian study showed that cholecalciferol of

60000 IU sachet once a month in summer maintains

the desired concentration of vitamin D in subjects with

hypovitaminosis D34.The present study is one of the

few studies carried out to evaluate the status of vitamin

D in the medical community in Bangladesh.

The limitations of our study are that we did not

measure serum levels of parathyroid hormone which

would be expected to be high at such low serum levels

of vitamin D. Also, we did not evaluate Serum calcium

level or vitamin D intake, circumstances of physical

activity (indoor or outdoor), and extent of body surface

exposed to sunlight.

Conclusions

In conclusion, vitamin D deficiency is very common

(65.8% with25(OH)D <20 ng/mL) among physicians

of all over Bangladesh and is largely attributed to Age,

obesity, sunlight exposure, physical inactivity,

hypertension and vitamin D supplementation. Vitamin

D deficiency reaches its highest expression not only in

vulnerable groups like children, the elderly, and

pregnant women but also in health care professionals.

The high prevalence of vitamin D deficiency in the

present study points towards urgent need of an

integrated approach to detect vitamin D deficiency

among health care professionals and treat

appropriately.
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