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People from our region need a higher dose of vitamin D to maintain their serum
25(OH)D levels at concentrations greater than 20 ng/mL. This study aimed to obtain real data
on vitamin D status in Basrah. Retrospective data analysis of patients seen over 2 years from
May 2017 to the end of May 2019 at the Faiha Specialized Diabetes, Endocrine and Metabolism
Centre (FDEMC) in Basrah, a tertiary referring center of southern Iraq. Results: The cohort
included 3692 persons. Vitamin D deficiency was evident among 62.5% of the studied persons
(66.5% of women and 48.7% of men). Univariate analysis for factors associated with vitamin
D deficiency found it was significantly associated with female sex (OR, 2.095; 95% CI, 1.793 to
2.448; P<0.0001), age less than 44 years (OR, 2.6; 95% CI, 2.328 to 3.065; P<0.0001), nonmarried
status (including single, widow and divorced) (OR, 0.768; 95% CI, 0.656 to 0.900; P<0.0001),
nulliparous or unmarried status (OR, 0.684; 95% CI, 0.583 to 0.803; P<0.0001), housewife
status (OR, 0.806; 95% CI, 0.673 to 0.967; P=0.020), and rural status (OR, 1.195; 95% CI, 1.034
to 1.382; P=0.016). No significant association was found between vitamin D deficiency and
BML. In multivariate logistic regression analyses, only female sex (OR, 0.513; 95% CI, 0.437
to 0.603; P<0.0001) and age less than 44 years (OR, 2.662; 95% CI, 2.252 to 3.147; P<0.0001),
nulliparous or unmarried (OR, 0.814; 95% CI, 0.680 to 0.973; P=0.024) and rural residency (OR,
0.773; 95% CI, 0.647 to 0.924; P<0.0001) remained significantly associated. Women, a younger
age, nulliparous, and a rural residency were associated with vitamin D deficiency.
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Vitamin D is no longer considered a pure
nutritional supplement involved only in bone and
calcium metabolism. It is also clearly involved in
the pathogenesis of many diseases, although it is
not a single causative factor of any.!

There is a high but silent prevalence of
vitamin D deficiency in the Middle East/North
Africa, the MENA WHO region. People from this

area need a higher dose of vitamin D to maintain
their serum 25(OH)D levels at more than 20 ng/
mL, which is the minimal level of vitamin D
accepted by western countries.? For that reason,
experts recommend higher doses of vitamin D
supplements, up to 1000-2000 IU/d, to overcome
this state of hypovitaminosis D.>3

Increasing dietary intake of fortified foods
with adequate sun exposure is a recommendation
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by the local health authorities in the Gulf region
to compensate for the problem of vitamin D
deficiency in that area.’ Unfortunately, there are
many problems with the standardization of the
assays of serum vitamin D and the cut-off levels
defined as vitamin D deficiency.*

This study aimed to obtain real data on
vitamin D status in Basrah.

METHODS

Setting

Retrospective data analysis of patients
seen over 2 years from May 2017 to the end of May
2019 at the Faiha Specialized Diabetes, Endocrine
and Metabolism Center (FDEMC) in Basrah, a
tertiary referring center of from southern Iraq.
The study was approved by the Ethical Committee
of Faiha Specialized Diabetes, Endocrine and
Metabolism Center (FDEMC) with a reference
number 56/35/22 in 19/03/2017.

Participants

Inclusion criteria: non-pregnant adults
who are apparently healthy and undergoing
screening for diseases at the center.

Exclusion criteria: Pregnant or lactating
women, age under 18 years, estimated GFR
<60, those known to have childhood rickets,
osteomalacia or malabsorption, and patients with
any bone fracture at any time in life.

For each patient, a blood sample was
taken and 5 cc of blood was placed in a tube with
a gel activator for immediate centrifugation, and
the vitamin D assay was performed within 2 hours
of blood sampling.

Vitamin D assay

Serum 25(OH)D concentrations were
assayed by a Cobas e411 (Roche Diagnostics
GmbH, Mannheim, Germany) using the principle
of electrochemiluminescence (Roche ELECSYS).
The total vitamin D measuring range was 3.00-700
ng/mL, with an intraassay precision of 0.5 and
0.7 ng/mL SD and 5, 3, 2.5, and 1.7% CV. The
interassay precision was d” 1.7 ng/mL SD <11.5%
CV. The assay was performed on the platform
according to the manufacturer’s recommendations.
Vitamin D sufficiency was defined as serum
25-hydroxyvitamin D (25(OH)D) e” 30 ng/mL,
vitamin D insufficiency 20-29.9 ng/mL, vitamin
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D deficiency < 20 ng/mL, and severe vitamin D
deficiency < 12 ng/mL.*’
Statistical analysis

Data were entered an Excel sheet and
then into IBM SPSS version 25 for Windows.
Data are expressed as percentages or means + SDs.
The analysis was performed with + tests. Binary
logistic regression analysis was used to identify
variables that were independently associated with
vitamin D deficiency. Vitamin D sufficiency and
insufficiency were considered as one group, and
vitamin D deficiency was considered as the second
group for comparison. The independent variables
used in this study were sex, age less than or greater
than 44 years, marital status (married or not, which
includes single, widowed and divorced), parity
(divided into parous women who previously gave
birth and those who never have), residency (rural
or urban), occupation (employed, housewife,
retired, self-employed and student) and for women
(housewife or not), and BMI (less than, equal to,
or greater than 25 kg/m?).

RESULTS

Baseline characteristics are presented
in Table 1. The cohort involved 3692 persons.
The mean age for the whole study was 43.9+14.8
years (42.9+14.7 years for women and 47.4+14.7
years for men). Women constituted 77.1% (2848
patients) of this cohort. The majority of women
were housewives (74.2%). Most of the persons
were married (75.5%), and 68.4% were from urban
Basrah.

Vitamin D deficiency was evident among
62.5% of the studied persons. Approximately
66.5% of women (1895/2848) and 48.7% of men
(411/844) had a P value <0.001, as shown in Table
2 and Figure 1.

Vitamin D insufficiency was observed in
11.3%, approximately 11.0% of women (314/2848)
and 12.2% of men (103/844).

Vitamin D sufficiency was seen in 26.2%
(among them, 22.4% were women [639/2848], and
39.0% were men [330/844]).

Severe deficiency (level <12 ng/mL) was
seen among 1133/3692 (30.6%) patients in this
cohort.
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Most vitamin D deficiency was seen in
patients aged less than 44 years vs. those aged 44
years and older (73.8% vs. 51.5%) with a P value
<0.001.

There was no statistically significant
difference between vitamin D deficiency among
overweight or obese persons (although there were
1519 (41.1%) patients with missed BMI data).

Among single persons and married
individuals, 74.6% (418/560) and 61.0%
(1700/2788) had vitamin D deficiency, respectively
(P value <0.001).

Nulliparous or unmarried women were
more likely to have vitamin D deficiency in 71.3%
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(874/1226) vs. 62.9% (1021/1622) of parous
women.

Among students and housewives, vitamin
D deficiency was seen among 85.7% and 65.2%,
respectively.

There was no difference in vitamin D
deficiency among those living in rural or urban
areas (65.1% vs 61.1%).

Univariate analysis for factors associated
with vitamin D deficiency (Table 3) was conducted.
It was significantly associated with women (OR,
2.095; 95% CI, 1.793 to 2.448; P<0.0001), age
less than 44 years (OR, 2.6; 95% CI, 2.328 to
3.065; P<0.0001), nonmarried (including single,

Table 1. Baseline characteristics

‘Women No. (%)

Men No. (%) Total No. (%)

2848(77.1%) 844(22.9%) =3692(100%)
Age (years) mean +SD 42.9+14.7 47.4+14.7 43.9+14.8
Occupation Employed 541(19.0) 383(45.4) 924(25.0)
Housewife 2114(74.2) NA 2114(57.3)
Retired 37(1.3) 115(13.6) 152(4.1)
Self employed 25(0.9) 267(31.6) 292(7.9)
Student 131(4.6) 23 (2.7) 154(4.2)
Unemployed 0(0.0) 56 (6.6) 56(1.5)
Marital state Married 2054(72.1) 734(87.0) 2788(75.5)
Single 467(16.4) 93 (11.0) 560(15.2)
Widow 262(9.2) 11(1.3) 273(7.4)
Divorced 65(2.3) 6(0.7) 71(1.9)
Residency Urban 1941(68.2) 584(69.2) 2525 (68.4)
Rural 907(31.8) 260(30.8) 1167 (31.6)

n Vitamin D sufficiency

» Vitamin D insufficiency

» Witamin D defciency

Fig. 1. Vitamin D status among 3692 persons
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Table 4. Binary logistic regression analyses of the association between vitamin

D deficiency
Odds Ratio (95% CI) P
Women 0.513 0.437-0.603 <0.0001
Age less than 44 years 2.662 2.252-3.147 <0.0001
Non-married 1.122 0.925 -1.361 0.244
Nulliparous or not married 0.814 0.680- 0.973 0.024
Housewife 0.933 0.768 -1.134 0.485
Rural 0.773 0.647- 0.924 0.005

widow and divorced) (OR, 0.768; 95% CI, 0.656
to 0.900; P<0.0001), nulliparous or unmarried
(OR, 0.684; 95% CI, 0.583 to 0.803; P<0.0001),
housewife (OR, 0.806; 95% CI, 0.673 to 0.967,
P=0.020), rural (OR, 1.195; 95% CI, 1.034 to
1.382; P=0.016). No significant association was
found between vitamin D deficiency and BMI.

Factors significantly associated with
vitamin D deficiency on univariate analysis were
entered multivariate logistic regression analysis.
Only female sex (OR, 0.513; 95% CI, 0.437 to
0.603; P<0.0001), age less than 44 years (OR,
2.662; 95% CI, 2.252 to 3.147; P<0.0001),
nulliparity or unmarried status (OR, 0.814; 95%
CI, 0.680 to 0.973; P=0.024) and rural residency
(OR, 0.773; 95% CI, 0.647 to 0.924; P<0.0001)
remained significantly associated.

DISCUSSION

This study represents a good sample for
the study of vitamin D status in Basrah. More than
60% were found to have vitamin D deficiency, and
it was more prevalent in women than men. Vitamin
D deficiency among adults in the Middle East and
North Africa (MENA) region is scattered across
a wide range between 44 and 96% according to
previous studies.’

There are few data on the vitamin D
status in the Iraqi population. One study involved
a highly selective fibromyalgia group of patients
from Basrah, where vitamin D deficiency reached
95% among 160 patients.® In Babylon, a district in
the middle of Iraq, vitamin D deficiency reached
76% among 500 women with severe vitamin D
deficiency (<10 ng/mL) found in 19.6%.°

This prevalence of vitamin D deficiency
is similar to that of Saudi Arabia.! In UAE, among

12,346 participants, vitamin D deficiency was
observed in 72%.!! In one Jordanian study, vitamin
D deficiency was seen in 89.7%.'2 Among 960
adult Kuwait persons, vitamin D deficiency was
seen in 27%." Iran has a prevalence of vitamin D
deficiency of 56%.'

Severe vitamin D deficiency (level < 12
ng/mL) was seen in 30.7% of patients in this study
cohort, while it was found in 14.1% of people in
Qatari, and more than 10% of Europeans.* !

Women had a far higher prevalence of
vitamin D deficiency than men (66.5% vs 48.7%)
in this study. Similar findings were observed in
Qatar, Egypt, Saudi Arabia, Jordan and Iran, China,
but in the UAE, vitamin D deficiency was equally
seen between men and women. ! 12 1417

We found that patients aged less than 44
years in this study were more likely to have vitamin
D deficiency. Similar findings were observed in
Jordan, Qatar, Egypt, the UAE and China.' %1517

Nulliparity or not married status was
associated with vitamin D deficiency in our study.
This finding was also seen in Jordan and has been
attributed to the fact that parous women will more
frequently leave their homes. !

We noticed that living in rural areas
was a risk factor for vitamin D deficiency. The
same finding was observed in Tianjin residents
in China.'” This is the opposite of what is seen in
Jordan.'

Study limitations: Wearing hijabs for
religious or cultural reasons and their relationship
to vitamin D deficiency needs to be studied in the
future.

We considered both vitamin D
insufficiency and vitamin D sufficiency as normal
vitamin D states in this study, based on the
recommendations of others.’
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CONCLUSION

Women aged less than 44 years, nulliparous

or unmarried women, and rural residency were
significantly associated with vitamin D deficiency.
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