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ABSTRACT

Background: Globally vitamin D deficiency affected about one billion individuals. Vitamin D deficiency contributed to many
health problems included serious chronic diseases. Previous studies had shown high rates of vitamin D deficiency in Iraq
despite appreciable levels of sunshine. However, none have studied the features of vitamin D status among hospital patients
with chronic diseases in Babylon province.

Objectives: To identify the prevalence of Vitamin D inadequacy and its correlation among patients attending Merjan Teaching
Hospital.

Methodology: A cross sectional hospital-based study conducted using a pretested Questionnaire and blood sampling technique to
measure Vitamin D serum levels among 240 conveniently selected patients in Merjan Teaching Hospital, Babylon governorate,
Iraq, during the period from 1 February through June 2021.

Results: High levels of deficiency among patients admitted to Merjan Teaching Hospital regardless the age, gender, income
levels, and education and type of diseases. Amongst the studied patients, only (15.3%) of the participants had normal vitamin D
serum level while more than half of them (53.5%) with vitamin D deficiency and (31.2%) insufficient Vitamin D. a significant
and inverse associations were identified between inadequacy of vitamin D and diabetes or hypertension.

Conclusions: High rates of vitamin D deficiency among Iraqi patients despite high levels of sunshine, inadequacy was
significantly with aging, being female and having diabetes or hypertension. Public health strategies needed to address this
high deficiency rates, including screening for VD inadequacy, food fortification with VD, health education campaigns for
increasing exposure to sunlight all strongly needed requested.
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INTRODUCTION

Vitamin D deficiency VDD (<20 ng/mL) is becoming
increasingly common in majority of population worldwide.!
Vitamin D (VD) deficiency is highly prevalent worldwide.’
About 50% of population in developing countries lack VD.?
Many factors increase the deficiency of VD including less
sunlight exposure, darkness skin, elderly, and use of clothes
covering most of the body, female gender, and obesity.*
Vitamin D in adequacy considered as an important cause of
many chronic diseases in men and women.’ VD inadequacy is
associated with many infectious diseases (bacterial, viral and
fungal). A case control study, conducted in Iran reported that,
the mean serum vitamin D level was 19.91 ng/mL in human
brucellosis case group and 22.87 ng/mL in the control group.®

In a study conducted at Ayub Teaching Hospital in Pakistan,
high VDD was reported among 202 patients with complaints of
generalized body aches.” VDD and VD insufficiency combined
are an important public health problem in Iraq and associated
with many chronic diseases.®® Therefore, the objectives of the
study are to assess the frequency of VD inadequacy among
patients attended Merjan teaching hospital, Babylon, Iraq and
to investigate its associated factors.

METHOD

This was a cross-sectional study conducted on convenient
sample (240 adult patients) who attended or admitted to
Merjan Teaching Hospital in Babylon Governorate Iraq. A
purposive non-probability sample (convenient sample) which
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was consisted of 240 adults from both genders were selected
from the above-mentioned settings to conduct the study. The
requested number was selected in convenient way.

The period of the study started from 1 February to June
2021. A pretested semi-structured questionnaire was used to
collect the data requested through interviewing the participants
after obtaining their verbal consents, questionnaire incudes
demographic data tobacco smoking habits, exposure to sun
light more than 30 minutes per day and his/her knowledge
about the importance of VD to the health. The sample includes
all adult patients of both genders who accepted to participate
in this study. This study was conducted in accordance with
the ethical principles. It was conducted with patients’ verbal
and analytical approval before the sample was taken. The
study protocol and the subject information and consent form
were reviewed and approved by a local ethics committee
(Hilla University College). Serum level of Vitamin D was
assessed using chemoimmunoassay method. The weight was
measured in kilogram, height was measured (in centimeters).
The BMI was calculated according to weight in kg/height in
m2, then classified according to the World Health Organization

Table 1: Demographic and socio-economic features of participants

(N=240)

Demographic and socio- economic variables No. (%)
2029 39 (16)
30-39 41 (17)
4049 56 (23)
‘&g;rgsr)"“ps 50-59 49 (20)
60-69 29 (12)
70-79 21(9)
80-89 5(2)
Males 108 (45)
Gender
Females 132 (55)
Hliterate 44 (18)
Educational Primary 74 (31)
level Secondary 62 (26)
University 60 (25)
not enough 96 (40)
Income Enough 137 (57)
more than enough 73)

Table 2: Means and standard deviations of baseline characteristics of
the study group

Variable Mean (+SD)
Age (years) 46.89 (15.395)
BMI 31.3(6.42)
Vitamin D levels (ng/mL) 20.52 (10.92)
Cigarettes smoked per day (smokers) 26.84 (10.2)

(WHO) categories. Statistical analysis Data analysis was
using the Statistical Package for the Social Sciences version
22. Qualitative data were described using the number and
percent. Quantitative data were presented as mean and standard
deviation. Chi-square test was applied for comparison of
categories; Independent t test was applied to compare means
of the study variables. p < 0.05 was adopted as the level of
statistical significance.

RESULTS

Table 1 reveals that the most common age groups of participants
are 40—49 years and 50—60 years respectively. About half of
them have low educational level (primary school level and
below =49%), 57% of participants mention that they have
enough monthly income while 40% considered poor (with
not enough monthly income). Table 2 shows the Means and
standard deviations of baseline characteristics of the study
group (age mean 46.9 + 15.4 years), while the mean of serum
VD for the total sample was 20.52 £ 10.92 ng/mL.

Figure 1 shows the prevalence of VD inadequacy among
all participants (VD deficiency 58%, insufficiency 23% and
normal level 19%)).

RESULTS

Table 3 depicts the Vitamin D level differences between
females and males, females have significantly and statistically
lower serum VD level than males; t student test value = 4.26,
df =238, p <0.01.

Table 4 shows the distribution of BMI according to vitamin
D serum levels, although obese patients have high rate of VDD,
but this difference does not reach a statistically significant
level p-value =0.76.

Table 5 shows the serum VD levels and comorbidities
(Diabetes mellitus and hypertension), there are strong
statistically significant inverse relationship between the
prevalence of the two diseases and serum VD level p <0.05.
Tobacco smokers have higher serum VD level.

Groups

m Vitamin D deficiency m Normal Vitamin D

Vitamin Dinsufficiency

Figure 1: Prevalence of vitamin D serum levels among the study group

Table 3: Vitamin D level differences between men and women

Gender Number Mean of vitamin D levels (ng/mL) +SD t Df p-value
Male 108 (45%) 23.74 9.3 4.26 238 p<0.01¢
Female 132 (55%) 17.9 11.47
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DISCUSSION

The low level of serum VD detected in this study is higher
than what was reported by other studies,'® this result goes in
line with findings of other local researchers who estimated
the prevalence of VD inadequacy among elderly, diabetics,
hypertensive and obese people in Iraq (Figure 2).>!! But the
result of this study is lower than what was reported by Hantoosh
HA et al (2019) who found very high rate of VD in adequacy
among Iraqi female patients; they found that only 7% of the
studied women in Babylon governorate had sufficient vitamin
D Serum level,'? other study in Kerbela governorate showed
that 87% of female patients had VD inadequacy.®* Regarding
age and its relation to VDD, the current study, the results of this
study show a significant relationship between progressing in age
and vitamin D inadequacy, this result agrees with the finding
of Mendes J. et al'* Although less than half of participants
have poor awareness about the importance of VD adequate
level to our health, a positive association is identified in this

Reported awareness of Vitamin D Impact on Health

| Yes | Ne

Figure 2: Level of awareness about the importance of VD adequate
level on health

Table 4: Distribution of BMI according to vitamin D serum levels

Vitamin D

Overall  inadequacy Normal vitamin D
Group N (%) N (%) N (%)
Normal BMI 47 37 (78.7) 10 (21.3)
Overweight 46 36 (78.3) 10 (21.7)
Obese 147 121 (82.3) 26 (17.7)
Total 240 194 (81) 46 (19)
p=0.76

study between low educational level and VDD, this result is
supported by the findings of Santos A, et al., 2017."° This may
be because high educational level gives the persons information
about the benefits of vitamin D and encourage them to get more
knowledge to use the natural source of this essential vitamin.
Among finding in this study is the positive and significant
association between low serum VD levels among females, this
finding is similar to the finding reported by others.!°

This finding disagrees with finding reported by a study
conducted by (El sammak, et al., 2011)!” who found no
significant difference VD serum level between males and
females, in our society we can explain this low-level VD among
women due to cultural and religious factors social habits and
the effects of multiple pregnancy. The current study identifies
that VD level is not significantly correlated with BMI. The
mean BMI of patients is 31.3 that indicates that obesity is a
common health problem in our local society.

In this study, no significant relationship between current
tobacco smoking and vitamin D inadequacy was detected,
this result disagrees with the finding of other researchers'®
who found that a significant relationship between smoking and
vitamin D low serum level. An association between smoking
and low VD being found in other studies showing current
smoking is associated with lower VD serum concentrations
which contradict our finding'® (Moon JH. et al., 2018).

In the current study, diabetes mellitus, and hypertension
are the most common reported chronic non-communicable
diseases that correlated significantly with VD inadequacy.
There is evidence that VDD causes multiple diseases including
hypertension and its complications.?’! Various mechanisms
supposed to play role in the effect of vitamin D on blood
pressure, one of which is the renin-angiotensin system that is
the important contributor to systolic blood pressure.??

A study has reported contradictory result regarding the
association between vitamin D level and hypertension in
men and women.?* A study recommends that vitamin D can
be used as an adjuvant drug to control the blood pressure on
hypertensive patients with vitamin D deficiency.>*

Vitamin D levels having been found by other investigators
to be inversely related to glycosylated hemoglobin levels in
diabetes mellitus. Our result goes in line with the findings of
other investigators.?3-%’

Table 5: Distribution of comorbidities and smoking habit according to vitamin D level status (n=240)

Vitamin D Normal vitamin D
Overall (N = 240) Vitamin D deficiency insufficiency levels p-value
Smoking
Non-smoker 166 103 (62) 34 (20.5) 29 (17.5) 0.004
Smoker 74 35(47.3) 22(29.7) 17 (23)
Comorbidities
Hypertensive 97 67 (69.1) 23 (23.7) 7(7.2) <0.001
Non-hypertensive 143 71 (49.7) 33(23) 39 (27.3)
Diabetic (mellitus) 50 39 (78) 8 (16) 3(6) 0.003
Non-diabetic 190 99 (52.1) 48 (25.3) 43 (22.6)
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CONCLUSION

High rates of vitamin D deficiency among Iraqi patients
despite high levels of sunshine, inadequacy was significantly
with aging, being female and having diabetes or hypertension.
Public health strategies needed to address this high deficiency
rates, including screening for VD inadequacy, food fortification
with VD, health education campaigns for increasing exposure
to sunlight all strongly needed requested.
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