Al-Mukhtar Journal of Sciences 36 (3): 202-208, 2021

.'."."\\.

Check for
updates

Prevalence of Vitamin D Deficiency among Type Il Diabetic Patients in Shahat,

Libya

Yahya Saber E. Mansour'*, Nusieba A. Moharznmed Ibrahim! and Asmaa Abdulaziz A.
Rabee

'Department of Pharmacology and Toxicology, Faculty of Pharmacy, Omar Al-Mukhtar University,

Al-Bayda, Libya

Department of Pharmacology, Faculty of Medicine, Omar Al-Mukhtar University, Derna, Libya

Received: 30 March 2021/ Accepted: 24 June 2021
Doi: https://doi.org/10.54172/mjsc.v36i3.329

Abstract: Vitamin D deficiency is one of the most increasingly diagnosed comorbidities in
patients with type Il diabetes mellitus (TIIDM), suggesting that it may play a role in TIIDM.
The present study aims to determine and evaluate Libyan adults' vitamin D (Vit D) status with
and without TIIDM. 100 Libyan adults with TIIDM from the Diabetic Clinics and 100 healthy
without TIIDM were included in the study. The mean age for the TIIDM subjects was 25.8 +
15.4 years versus 35.9 £ 4.2 years for the healthy controls. Serum 25 hydroxy cholceferiol
(vitamin D), calcium, cholesterol, blood glucose, high-density lipoprotein (HDL), and triglyc-
erides were measured and the outcomes were compared between the TIIDM and control
groups. Both the TIIDM and healthy agencies had diet Vit D deficiency. The suggested ranges
of Vit D had been appreciably decreased in the TIIDM adults compared to the controls
(29.1+1.6 nmol/L versus 36.4£1.9 nmol/L). In the TIIDM adults, 66.7% had mild, 30.7%
moderate, and 3.3% severe Vit D deficiency, in contrast with 43.7% (mild), 33.5% (moder-
ate), and 6% (severe) in the control group. Overall, 100% of the TIIDM adults and 75% of the
healthy adults were Vit D deficient. In this study, compared to the healthy groups with TI-
IDM, the prevalence of vitamin D deficiency among TIIDM adults used to be quite high.
Therefore, screening for vitamin D deficiency and supplementation for this population is war-

ranted.
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INTRODUCTION

Type 1l Diabetes Mellitus (TIIDM) has be-
come a significant world health-care issue
related to serious multi-pathological factors
(Roglic et al., 2005). There is evidence sug-
gesting that vitamin D is regarded essential in
calcium homoeostasis, skeletal health, and
diabetes mellitus (DM) (Christakos et al.,
1979; Riste et al., 2001). Several types of re-
search show that low vitamin D popularity is
linked with the development of insulin re-
sistance in adults (Norman et al., 1980;

Zipitis & Akobeng, 2008). A study found that
supplementation of vitamin D for 16 weeks
expands the pancreatic -cell characteristic in
adult diabetic patients (Roglic et al., 2005).
Vitamin D is mainly produced in the skin un-
der exposure to ultraviolet irradiation from
the sun.

Moreover, ingestion of meals (e.g., fish, mar-
garine, or milk) and vitamin D dietary sup-
plements enhance vitamin D levels
(Christakos et al., 1979). Adults who rely on
sunlight for most of their vitamin D necessi-
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ties are susceptible to deficiency due to the
variability of factors that reduce the cutane-
ous production of vitamin D, such as ageing
(Giovannucci et al., 2006; Wang et al., 2008).
Vitamin D can affect multiple organs (plei-
otropic actions) and cause metabolic syn-
drome, cardiovascular diseases, diabetes, and
weight problems (Boucher, 1998; Pittas et al.,
2017). Obesity is a risk issue for many physi-
ological disorders, including TIIDM, cardio-
vascular diseases, and osteoarthritis (Holick,
2006). Recently, obesity and weight problems
are associated with low vitamin D status
(Bandeira et al., 2006). There is evidence that
vitamin D influences body fat mass by inhib-
iting adipogenic transcription elements and
lipid accumulation through adipocyte differ-
entiation. Therefore, vitamin D might also
enhance the regular metabolic functioning of
adipose tissue (Pittas et al., 2017).

Furthermore, previous reviews suggest that a
low level of vitamin D may contribute to the
deterioration of TIIDM (Mishal, 2001).
Therefore, the present study was conducted
to check the prevalence of vitamin D defi-
ciency in non-diabetic and type Il diabetic
patients at Shahat Medical and Beauty Cen-
ter. The relationship between glucose toler-
ance indicators and vitamin D was assessed
(hemoglobin Alc and fasting blood glucose).

MATERIALS AND METHODS

The study sample included Libyan subjects
who had been diagnosed with TIIDM. One
hundred issues with TIIDM (more than five
months’ duration) and 100 healthy controls
were randomly and cross-sectionally select-
ed. Written informed consent was taken from
each subject before inclusion. They were
asked to complete a generalized question-
naire that included previous and present med-
ical history and to visit for blood withdrawal
after fasting for more than 7 to 8 hours. At
the screening visit, blood samples were ex-
amined for levels of glucose and cholesterol.
Subjects who had abnormal glucose and cho-

lesterol levels (> 140 mg/dL and > 200
mg/dL respectively) at chemical laboratory
tests were excluded.

Blood collection: Fasting blood samples
were collected and transferred straight to a
non-heparinized tube for centrifugation. The
collected serum was then transferred to pre-
labelled plain tubes and was stored on ice.

Sample analyses: Fasting glucose, lipid pro-
file, calcium, and phosphorous were meas-
ured using a BS3000M Semi-Auto Biochem-
istry Analyzer (Sinnowa, China). Serum Vit
D was measured using ichroma™ Il device,
an automatic or semiautomatic in-vitro diag-
nostic device that measures the concentration
of analytes for 25(OH)D.

Data analysis: The data were analyzed using
the Statistical Package for the Social Scienc-
es, version 16.0 (SPSS, Chicago, IL, USA).
Normal continuous variables were introduced
as mean + standard deviation. The student’s
t-test of (P < 0.05) was considered signifi-
cant.

RESULTS

We assessed clinical and laboratory findings
in 100 Libyan adults with TIIDM. The mean
age for the TIIDM subjects was 25.8 £ 15.4
years versus 35.9 £ 4.2 years for the healthy
controls. The characteristics of the entire
group by DM status and vitamin D levels are
shown in Table (1). TIIDM adults had signif-
icantly higher fasting glucose concentrations
and HDL cholesterol (p = 0.002) than healthy
adults. Calcium levels confirmed statistically
significant differences between TIIDM and
non-diabetic subjects (p = 0.01), although all
subjects had calcium levels within the normal
range. Calcium levels were 2.9 + 0.38
mmol/L in healthy controls and 2.5 + 0.33
mmol/L in the TIIDM adults. The classifica-
tion of level of 25(OH) D is above 49 nmol/L
(19 ng/mL) as normal, 25-49 nmol/L (10-20
ng/mL) as a mild deficiency, 12.5-27 nmol/L
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(5-13 ng/mL) as moderate, and < 13.5
nmol/L (< 4 ng/mL) extreme deficiency
(Mishal, 2001). According to this classifica-
tion, each group had vitamin D deficiency
and the vitamin D levels were considerably
decreased among TIIDM cases, compared
with healthy adults (p = 0.03). The mean of
25(OH)D levels had been 36.4 £ 1.9 nmol/L
in the normal controls and 29.1 + 1.6 nmol/L
in the TIIDM group (p = 0.03). Overall,

100% of the TIIDM and 75% of the healthy
adults were vitamin D deficient. Daily con-
sumption of vitamin D-rich foods was fo-
cused on such as milk and fish. TIIDM pa-
tients consumed significantly fewer amounts
of fish than healthy patients. At the same
time, the typical daily consumption of 3-4
glasses/day of milk was much less in the TI-
IDM topics than the healthy adults.

Table (1): The characteristics of vitamin D levels in type Il diabetic patients and healthy control subjects.

Variables Controls TIIDM P. value
N= 100 N= 100

Gender (M/F) 65/35 45/55 0.71

Age 359+4.2 25.8 £15.4 <0.001

Glucose (mmol/L) 6.2 £0.63 128+ 7.7 <0.001

Cholesterol (mmol/L) 38+1.0 0.40+1.1 0.78

HDL (mmol/L) 0.80 £0.34 1.2+0.42 0.002

LDL (mmol/L) 3.5£0.95 3.7+0.91 0.81

Triglyceride (mmol/L) 15+£0.74 1.4 +0.86 0.97

Vitamin D (nmol/L) 36.4+1.9 29.1+1.6 0.03

Vitamin D deficiency (%)

< 12.5 nmol/L 4 (6) 2(3.3)

25.0-12.5 nmol/L 20 (33.5) 18 (30.7)

50-25 nmol/L 27 (43.7) 40 (66.7) 0.19

Calcium (mmol/L) 2.9+0.38 25+0.33 0.01

Fish (g/week) 724.9 + 163.7 150 £ 52.9 <0.001

Egg yolk 220.5 +139.2 300 £ 202.2 0.13

Milk (0 glasses/day) 25 (41.4) 31(52.3) 0.16

Milk (1-2 glasses/day) 22 (33.6) 27 (43.7)

Milk (3-4 glasses/day) 10 (16.0) 5(7.0)

DISCUSSION

To the best of the researchers’ knowledge, no
studies are primarily based on populations
examining the association between vitamin D
and TIIDM in Libyan adults. All the partici-
pants in the present study with TIIDM had
vitamin D deficiency, revealing that the defi-
ciency was once significantly higher in TI-
IDM adults (100%) compared to the non-
diabetic subjects (75%). A considerable dif-
ference in the mean value of vitamin D be-
tween the TIIDM and healthy adults was
found (p = 0.03). Although vitamin D defi-
ciency was common in each group, it was
much greater among diabetic adults. Moreo-
ver, many clinical trials confirm an increas-
ing loss of glycemic control over time as type

Il diabetes progresses, which manifests clini-
cally through deterioration in A1C levels and
requires more aggressive treatment. Further
comparison and explanations of the study
findings were limited due to the cross-
sectional design of the survey (Cantorna et
al., 2004). One of the findings indicated that
vitamin D deficiency is more common in pa-
tients with diabetes, who are almost twice
more likely to have the deficiency (57%), in
contrast to the average population (32%)
(Ogunkolade et al., 2006). This should have
consequences beyond glycemic control be-
cause low vitamin D levels are related to
many other health risks, including bone dis-
ease, cancer, cognitive impairment, and death
from cardiovascular disorders (Boucher,
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1998; Pittas et al., 2017). These outcomes
help other research, demonstrating that vita-
min D deficiency will increase the risk of TI-
IDM (Wortsman et al., 2000). The incidence
of vitamin D deficiency was more significant
in our cohort (100%) than in previously pub-
lished Western researches (Boucher, 1998;
Ogunkolade et al., 2006) analyzing subjects
with TIIDM. The prevalence of vitamin D
deficiency was 60.5% in a Swiss study
(Bandeira et al., 2006), 43% in an Australian
study (Ogunkolade et al., 2006), about 25%
in an Italian study (Deluca & Cantorna,
2001), and 15% in a North American study
(Boucher, 1998). In Australian adults and
teenagers with TIIDM, the mean 25(OH)D
was 64.6 nmol/L (61.3-67.9) in normal adults
and 54.7 nmol/L (50.3-58.9) in adults with
TIIDM (Ogunkolade et al., 2006). The pro-
portions of 25(OH)D deficiency were 18%
for normal adults and 43% for those with TI-
IDM (Boucher, 2018). The results showed
that vitamin D deficiency was once more
prevalent among older adults and those with
a longer duration of diabetes (Boucher,
1998). These variations would possibly be
described with the useful resource of differ-
ences in dietary intake, sun avoidance, geo-
graphical environment, skin colour, or genet-
ics. Not all research links reduce vitamin D
ranges in humans with TIIDM in contrast
with the control group.

Further, serum samples from 110 subjects
with TIIDM and 153 control subjects were
cross-sectionally analyzed. The 25(OH)D
levels were found to be similar among the
two groups, with the median 25(OH)D being
20.1 ng/mL (13-37.4) in the control group
and 24 ng/mL (14.1-34.1) in the type Il dia-
betes group. Understanding the nature of low
vitamin D stages in adults with TIIDM is thus
critical. It might also clarify mechanisms of
susceptible 3-cells on pancreases, leading to
insulin resistance. Patients with no history of
drug use may be in the first stage of the ail-
ment development with extra healthy 3-cells
than patients on diabetic medicinal drugs.

They ought to keep a nutritious diet, exercise,
and introduce lifestyle changes. Several limi-
tations were confronted in the current study,
which consisted of a specific period and time
of sun exposure, which might also impact the
present study. The recommended 25(OH)D
levels in diabetic adults were significantly
lower than those in Western research
(Bandeira et al.,, 2006; Boucher, 1998;
Cantorna et al., 2004). This would possibly
replicate the excessive incidence of 25(OH)D
deficiency and insufficiency in the normal
Libyan population. The immoderate inci-
dence of vitamin D deficiency is possibly re-
lated to reduced sun exposure. Although
there is enough sunlight throughout the year
in the Middle East and other Arab countries,
time spent outside is severely limited. There-
fore, vitamin D deficiency is expected in the
Libyan population. It has been documented in
a few studies (Al-Daghri et al., 2014; Zhang
et al., 2016) that vitamin D status is strongly
linked with lifestyle and precisely the kind of
clothing worn by a population. Vitamin D
status was once much better in women with
Western clothing than those with the com-
monly worn veils that cover the face and
palms. Vitamin D deficiency was particularly
prevalent among veiled females in Turkey,
Lebanon, Jordan, Saudi Arabia, and Iran,
among other Arab countries (Narchi et al.,
2001). The Libyan population cover their
body entirely, except for the face. Therefore,
wearing traditional clothing and restricted
outdoor movement has been a risk issue for
vitamin D deficiency among Libyan adults.

CONCLUSION

In the present study, vitamin D deficiency
was higher in adults with type Il diabetes
mellitus than in non-diabetic control group
subjects. Moreover, vitamin D deficiency was
found to be common in the Libyan popula-
tion. Low vitamin D levels in the adult popu-
lation have mainly been attributed to social
customs, such as avoiding vitamin D supple-
ments and exposure to sunlight.
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