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ABSTRACT

Background: Vitamin D deficiency is prevalent among men and women alike and is often left untreated in
developing countries. Vitamin D deficiency and its associated health problems can be controlled if dietary intake is
properly maintained. The study objective was to understand the dietary habits and the problems faced by patients of a
hospital in Dhaka due to vitamin D deficiency.

Methods: Total 133 patients were selected through convenience sampling, and their vitamin D levels were collected
from the medical records. Other data were collected from a previously set questionnaire.

Results: Total 56 (42.1%) were men, and 77 (57.9%) were women among the patients. 42 (31.6%) of the vitamin D-
deficient people were obese in this study. 17 (12.8%) people still had severe (level <12 ng/ml) vitamin D deficiency
even after receiving treatment and needed more. The egg and meat intake among the participants was satisfactory, but
milk intake was low among them. 88 (66.1%) patients took vitamin D supplements at the time of study. However,
there is no significant association between dietary intake and vitamin D deficiency. Vitamin D status is associated
with chronic health problems, such as hypertension and diabetes mellitus, as well as with the intake of vitamin D and
calcium supplements (p<0.05). Bone pain, joint pain, hair fall, anxiety, depression, etc., were some of the problems
that the patients faced before receiving treatment.

Conclusions: Those who are suffering from vitamin D deficiency should get their bodies checked regularly to
diagnose the associated diseases.
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INTRODUCTION

Vitamin D, a fat-soluble micronutrient, is an important
nutrient that, together with calcium, supports bone density
and metabolism in the human body. It is important for
people of all ages, but crucial for children and growing
adolescents. The recommended amount of Vitamin D
intake for an adult is around 600-800 U, but the quantity
may increase if the individual is deficient.! Serum
concentration of active vitamin D or 25(OH)D is the main
indicator of Vitamin D status in human body. There are
specific ranges that indicate the sufficiency level of

Vitamin D. Vitamin D level <12 ng/ml is considered to be
severe vitamin D deficiency, vitamin D <20 ng/ml is
classified as deficient, and the range of 30-50 ng/ml is
identified as a normal level.2 When the human body gets
vitamin D from any source, like food or sunlight, it
undergoes chemical changes in the liver and kidneys to
have its active form.?

However, vitamin D deficiency has been a public health
problem forever, that is seen among both men and women
recently. Another problem with vitamin D deficiency
among people is that it is often undiagnosed and left
untreated, especially in developing countries. Studies
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showed that around 47% African-Americans suffer from
vitamin D deficiency. The prevalence is even higher in
developing countries, such as Bangladesh, Iran, Pakistan,
and India, nearly 80%.*

Vitamin D deficiency and the associated health outcomes
can be reduced by exposure to sunlight and proper dietary
intake of vitamin D-rich foods.> As the USA was also
facing a high prevalence of vitamin D deficiency among
its population, it started fortifying milk with Vitamin D to
reduce it.° Some other associated factors with vitamin D
deficiency found are gender, age, obesity, exposure to
sunlight, and the presence of melanin in skin, according
to studies.” Specific studies have shown that the
prevalence of vitamin D deficiency are 90% and 92%,
respectively, in Qatar and Pakistan, living with chronic
liver disease.2 Some cross-sectional studies have found an
association between the presence of chronic disease, such
as chronic kidney disease, in the human body and vitamin
D deficiency.® Other diseases that are seen among vitamin
D deficiency patients are cancer, autoimmune diseases,
diabetes, cardiovascular problems, and tumors.°

The study aimed to determine the dietary factors and
other associated health outcomes of vitamin D deficiency
among deficient patients who were taking treatment at a
hospital in Dhaka, Bangladesh. Few studies in
Bangladesh examine specific dietary components, such as
fatty fish or fortified dairy, and their role in vitamin D
deficiency health effects. Longitudinal trials that assess
interventions, like supplements or diets, on outcomes like
cardiovascular disease or other non-communicable
diseases are scarce in Bangladesh.

METHODS

Study area and study period

The study was done at the Bangladesh Center for
Rehabilitation, Dhaka, Bangladesh, and the study
duration was from May 2024 to May 2025.

Sample size

The sample size of this study was 133 people, diagnosed
with vitamin D deficiency and taking treatment at the
hospital at the time of the study. A total of 200 people
were diagnosed with vitamin D deficiency at BCR, but
only 133 people agreed to participate in our study.
Inclusion criteria

The people who were diagnosed with vitamin D
deficiency before getting their treatment started were
included in this study.

Sampling method

Convenience sampling, a non-probability sampling
method, was used in this study for availability and

participants’ consent because the hospital authority did
not allow us to have the list of patients taking treatment
for vitamin D deficiency.

Ethical consideration

Ethical approval was taken from Govt. College of
Applied Human Science as the study was a part of
academics.

Data collection

Personal information was collected from respondents
using a previously set questionnaire. The Food frequency
questionnaire was used as the study considered the
dietary habits of the participants. On the other hand,
biochemical data, such as recent vitamin D levels of the
patients, were collected from the medical reports from the
Bangladesh Centre for Rehabilitation.

Dietary assessment method

Participants self-reported via a pre-set questionnaire, with
FFQ capturing how often they consumed items like
vegetables, fish, meat, eggs, and milk. Frequencies were
categorized, alongside overall diet types (vegan, etc.). A
vegan diet excludes all animal products (no meat, dairy,
eggs, or honey), relying on plants like fruits, vegetables,
grains, legumes, nuts, and seeds; a low-carb diet indicates
limited carbohydrate intake, such as rice, sugar, etc. A
normal diet is without restrictions, including good
frequencies of vegetables, fish, and meat; a balanced diet
implies a well-rounded intake across food groups (e.g.,
including limited eggs/milk daily alongside plants and
proteins.?

Data analysis

The software SPSS v 27 was used for data analysis, and
Chi-Square tests were done to determine the association
between the variables.

RESULTS

This study was not gender, age, or occupation specific;
the participants were aged 15-75 years old. According to
the study results, 93% of the total study population had
less sun exposure due to the indoor workplace. 77 out of
133 participants were women, and 56 of the patients were
men, which indicates that men are equally at risk of being
vitamin D deficient.

A normal diet is an individual taking a usual diet without
any restrictions. The frequency of vegetables, fish, and
meat was good among the participants. But only 6 and 7
out of 133 participants, respectively, took eggs and milk
every day.

Table 1 summarizes the food-frequency patterns of
vitamin D deficient patients for major vitamin D related
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or generally healthy food groups: fish, red meat, whole
egg, milk and milk products, and fruits/vegetables. Most
participants consumed fish regularly; nearly half ate fish
2-4 times per week, and only a small minority never ate
fish. Red meat intake was also frequent, with around half
of the respondents consuming it 2-4 times per week and
very few reporting no intake.

Table 1: Food frequency among the participants.

Variables Catego Number Percent

Never 4 3.0
. A few times a
Eg:ke month 52 39.1
2-4 times a week 60 45.1
Daily 17 12.8
Never 2 1.5
Redmeat - fewtimesa 55 41.4
intake month
2-4 times a week 68 51.1
Daily 8 6.0
Never 8 6.0
Whole A few times a 5 38
eqg month
intake 2-4 times a week 16 12.0
Daily 104 78.2
. Never 13 9.8
M.'Ik and A few times a
milk 36 27.1
roduct month
b 2-4times aweek 49 36.8
intake ,
Daily 35 26.3
Fruits Never 6 4.5
and A few times a 2 15
vegetables month
veq 2-4 times a week 60 45.1
intake ,
Daily 65 48.9

Egg consumption was high; the large majority reported
daily egg intake, and only a small proportion never
consumed eggs. Milk intake was more modest and
variable, with daily consumption reported by about 1/4th,
while some participants consumed milk only a few times
per month or not at all. Intake of fruits and vegetables
was generally adequate, with almost half consuming them
2-4 times per week and a similar proportion consuming
them daily, while only a small fraction reported very low
or no intake.

Table 2 shows no association between vitamin D
deficiency and diet type, as the p value is >0.05. The
probable reason for the non-significance is that other
factors can affect an individual's vitamin D level.
According to the table, vitamin D deficiency is associated
with both insulin resistance and hypertension. Apart from
chronic conditions, the study found that sun exposure,
clothing, sunscreen use, and vitamin D and calcium
supplementation are associated with vitamin D
deficiency.

Table 2: Association of vitamin D deficiency with type
of diet, insulin resistance, and hypertension.

Variables Chi-square  df  Pvalue |
Type of diet 10.573 12  0.566
Insulin resistance  17.491 6 0.008
Hypertension 9.027 3 0.029

Figure 1 illustrates the respondents’ nutritional status
according to the BMI range, and it shows that most of the
study population with vitamin D deficiency were either
overweight or obese, which indicates a double burden of
malnutrition.

Figure 1: BMI level of respondents.

According to the pie chart (Figure 2), a total 57% of the
participants were still deficient in vitamin D despite
taking treatment. 13% of 133 participants were severely
deficient, and only 15% reached the normal serum
vitamin D level after treatment.

m Severe Deficiency, <12ng/ml
= Deficiency,<20 ng/mi
Insufficient, (20-29) ng/mli

= Normal (30-100) ng/ml

Figure 2: Vitamin D status of the participants.

70
60

At least one chronic disease No chronic Disease

Figure 3: Presence of chronic disease among patients.
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Figure 3 shows the prevalence of chronic diseases among
patients with vitamin D deficiency, with 75 of 133
participants having at least one non-communicable
disease. The chronic diseases among the study population
are hypertension, diabetes mellitus, cancer, arthritis, and
kidney disease.

DISCUSSION

A study conducted on the citizens of Tabuk, Saudi
Arabia, shows a high prevalence of vitamin D deficiency,
around 74.6%, nearly similar to that of this study. A
possible reason for the high prevalence among the
population is low sun exposure due to covered clothes.!
Another study in Malaysia found some risk factors, such
as clothing, exposure to sunlight, and the presence of
melanin in skin, but they did not consider the dietary
factors and chronic health outcomes associated with
vitamin D deficiency, like our study.'? A cross-sectional
study done on the self-reported vitamin D-deficient
patients has found the relationship between chronic
diseases and vitamin D deficiency.*®

A review article on the prevalence of vitamin D
deficiency showed that the prevalence was higher among
pregnant women, children, adolescents, and menopausal
women, ranging from 21-75%. Rickets was prevalent
among children and osteomalacia in adults due to
micronutrient deficiency, but we could not find these
diseases among our study participants.’* A pilot study
done in Bangladesh compared the prevalence of vitamin
D deficiency among the rural and urban populations in
Bangladesh. It found the prevalence was above 70% in
the urban population, but the rural population had only
32% prevalence; we did not differentiate the prevalence
rate in rural and urban areas.!® Another study done on
patients receiving treatment at a specific hospital also
found an association of vitamin D deficiency and
hypertension, like us, but our study did not find an
association with cardiovascular disease or osteomalacia,
as the researchers did.®

According to a study done in Poland, cholecalciferol is
the key component for vitamin D deficiency treatment.
The use or dose of cholecalciferol should depend on an
individual’s age, sex, medical condition, and
requirement.t” Qily fish like sardines, tuna, egg yolks, and
mushrooms are some key food sources of vitamin D.
Food fortification is also another way to meet the
requirement of vitamin D, such as milk, soy milk, cereals,
and orange juice.'® Promoting planned meals, containing
vitamin D-rich foods in each meal, will help; prioritizing
breakfast and lunch for vitamin D-rich food items may
reduce the deficiency of vitamin D.'° Our study draws
attention to the high prevalence of vitamin D deficiency
among the population, along with their eating habits and
other chronic diseases. There was no association found
between vitamin D level and type of diet (p value >0.05)
despite low intake of milk and eggs.

However, our study population does not represent the
whole nation, and the findings cannot be generalized like
most studies done in Bangladesh. It is recommended to
test the serum vitamin D levels of people from both urban
and rural areas, though the vitamin D test is quite
expensive. The results will be more representative if the
sample size is larger and the participants are selected
randomly. Cross-sectional studies always limit causal and
temporal relationships between dietary factors, sun
exposure, and health outcomes like infections or
metabolic disorders. Some confounding factors include
sun exposure duration, urban living, and seasonal
variations’ association with fatigue and muscle pain.?°
There should be more studies done on people with
insufficient vitamin D so that the risk factors can come to
light, and the correct approach can be taken to improve
the health situation.

According to the study results, one should try to have a
balanced diet every day and take calcium-vitamin D
supplements to avoid deficiency. Moreover, people
should have exposure to the sun in the morning so that
vitamin D can be produced in their bodies. Lesser use of
sunscreen and an umbrella during sunlight may also help
reduce the prevalence of vitamin D deficiency. The
association between vitamin D deficiency and insulin
resistance and hypertension in our study. Those who have
non-communicable diseases like kidney disease, diabetes,
and hypertension should get their micronutrient level
checked, especially vitamin D, as they are at a high risk.

CONCLUSION

Those who are suffering from vitamin D deficiency
should get their bodies checked regularly to diagnose the
associated diseases.
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