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ABSTRACT

Objective: To find out and identify hypovitaminosis D predictors for patients who have type 2 diabetes mellitus and
vitamin D levels with glycemic control and cardiovascular risk variables.

Study Design: A cross-sectional study

Place and Duration of Study: This study was conducted at the Hospital Shaheed Benazir Abad from October 2018
and November 2019.

Materials and Methods: A cross-sectional study was conducted on 108 patients with consecutive patients treated at
an outpatient department hospital Shaheed Benazir Abad.

Results: A total of 108 patients with T2-DM average period of 14.34 + 8.05 and 9, 2 + 2.1 percent with HbAlc
were evaluated. Age was 58.29+10.34 years in average. Mostly, females (72.2%) with hypertension (75.9%) and
dyslipidemia (76.8 percent). BMI was 28.01 £ 4.64 kg/m 2; overweight was 75.9%. Hypovitaminosis D was 62
percent prevalent. Independent hypovitaminosis D predictor was found to be women (OR 3.10, p =0.02),
dyslipidemia (OR 6.50, p<0.01) and obesity OR 2.55, p =0.07) under the multiple logistic regression. Only the total
cholesterol (p=—0,36, p<0,01) and BMI(B=—-0.21, p=0.04) were still correlated with 25- hydroxyvitamin D in
multiple linear regressions.

Conclusion: The prevalence of hypovitaminosis D in our T2DM participants has been as high. Hypovitaminosis D
predictors were gender dyslipidemia and obesity. Low 25-hydroxyvitamin D levels were associated with high level
of cholesterol of BMI.
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INTRODUCTION Hypovitamin D is a global pandemic that affects one
billion people?, with estimates that its occurrence is

Type 2 diabetes mellitus is a critical and rapidly  rising rapidly.? Vitamin D has many pleiotropic effects
increasing global health problem. Diabetes affected 382 out of the skeleton and the endocrine system as a major
million people in 2013, and the figure is expected o hormone for mineral homeostasis and bone integrity.3
rise to 592 million by 2035. T2DM has the highest |t js shown that hypovitaminosis D in patients
prevalence rates in developed countries.* with type 2 diabetes mellitus is normal in recent times.*
In patients with type 2 diabetes, Hypovitaminosis D is
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MATERIALS AND METHODS

Between October 2018 and November 2019, a cross-
sectional analysis was carried out with successive
patients being treated in the Shaheed Benazir Abad
ambulatory department. Type 2 diabetes mellitus in
adult patients. We did not include any other form
of diabetes or vitamin D or predecessors, pregnant wo
men, chronic kidney disease, or post-bariatric mal-
absorption or status patients, or cholestyramine or
orlistat therapy.

In  order to collect data on age, sex, self-reported
ethnicity, time of diagnosis and drug use and
comorbidités, we have carried out personalized
interviews. Participants with lightweight clothes and no
shoes weighed height to nearest 0.1cm and weight to
the nearest 0.1 kg. The BMI participants were classified
as overweight (25.0-29.9 kg/m2) and BMI participants
(soon

30.0 kg/m2) were classified as obese. All patients were
required to quit oral antidiabetic medicine and insulin.
For 3 days and for 10 hours at least before serum tests
patients were asked to avoid stressful physical activity
and alcohol consumption. For storage within 24 hours
of collection, blood samples were processed. A
chemiluminescence kit was used for serum 25-
hydroglyvitamin D [25(OH)D] that recognizes both
vitamin D2 and vitamin D3 equally. In each test the
manufacturer carried out two levels of controls. On the
basis of repeated study of a pooled control 15 and
13 percent were inter- and intra-assay coefficients of
variance. The lower detection limits for the test were
2.8 ng/mL. In terms of deficiency (<20 ng/mL),
insufficiency  (20-29 ng/mL) and sufficiency
(alternative to 30 ng/mL), 25-hydroxyvitamin D was
stratifiably classified according to the 2011 endocrine
society classifications. Using an HPLC test on the
automated analyzer, serum glycated hemoglobin
(HbA1c) has been measured.

Statistical analyses: Continuous data have been shown
as median or median (xstandard deviation) (inter-
quartile range). A correlation analysis by Pearson’s was
used to determine the relationship between continuous
parameters indicating glycemic regulation and
cardiovascular risk factors with 25(OH)D levels. Then,
variables associated with 25(OH)D were entered in a
multiple linear regression model with p < 0.10.
(with vitamin D level as the dependent variable). A
similar  strategy was used to  determine  logistic
regression predictors for hypovitaminosis D (a
binary event). A logistic regression model was entered
into the variables associated with hypovitaminosis D
(p < 0.10), in univariate analysis. In the final analysis, a
two-side

p value <0.05 was considered significant. The IBM SP
SS version 20.0 was used as a basis to perform all
statistical analyses.

RESULTS

A total of 108 participants were recruited with
mean age was 58.29 + 10.34 years. The majority (72.2
percent). The period of diagnosed diabetes type 2 was
14,34+ 8,05 years (Table 1). Of these, for 5 years or more
89,8% of the patients suffered from type 2 diabetes
mellitus. The majority of patients were on medication
with an average dose of insulin (72.2%). It was only used
with NPH and normal insulin. Means: NPH 29.45 +
14.20 1U (8.0-84.0) and insulin of daily 13.74 £ 7.37 1U
(4.0-36.0) was used. Metformin was the most widely used
oral antidiabetic drug (77.8 percent). Metformin, insulin
and metformin plus sulphonylurea were the most popular
combinations.  Hypertension (74.1 percent) and
dyslipidemia were key comorbidities associated with type
2 diabetes mellitus (76.8 percent).

Average of 25(OH)D was 28:10 + 9.16 Ng/mL. The total
prevalence was 62% (39.8%) inadequate and 22.2%
deficient) of hypovitaminosis D (Fig. 1).
Hypovitaminosis D was more common in men
(70 vs. 40%), in women (77,1 vs. 54,2%, in overweight,
p=0,02), in women (72,3 vs. 28%), in men (72.3 vs.
28%), in women (71% vs. non-users, p=0,01) and in
women (71% vs. 46,1%, in men and women).We
performed uniform logistic regression tests. Sex,
history of dyslipidemia, statine use and obesity have been
identified as independent forecasters of hypovitaminosis
D, and only female gender have emerged in the model
(OR  3.10, p=0.02), dyslipidemia (OR 6.50 p<0.01)
and obesity (OR 2.55, p=0.07) (Table 2).
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Figure No.1: Vitamin D status of 108 T2DM patients
followed at an outpatient Endocrinology Clinic inShaheed
Benazir Abad
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Table No.1: Demographic and clinical characteristics of 108 T2DM patients followed at an  outpatient
Endocrinology Clinic
\Variable Overall Hypovitaminosis D P
(n =108) No (n =41) Yes (n =67)
/Age (years) 58.29 + 10.34 58.24 +9.99 59.19 + 10.33 0.48
Female gender 78 (72.2%) 23 (56.1%) 55 (82.2%) 0.01
Non-white skin color 97 (89.8%) 39 (95.1%) 58 (86.6%) 0.20
'T2DM duration (years) 14.34 £ 8.05 15.38 + 8.30 14.06 + 8.30 0.59
BMI 28.01 + 4.64 27.17 + 3.87 28.65+ 4.99 0.13
Obesity 2 35 (32.4%) 8 (19.5%) 27 (40.1%) 0.02
Comorbidities Hypertension 82 (74.1%) 30 (73.2%) 52 (77.6%) 0.60
Dyslipidemia 83 (76.8%) 23 (56.1%) 60 (89.5%) <0.01
Insulin use Insulin use 78 (72.2%) 30 (73.2%) 48 (71.6%) 0.86
NPH insulin 77 (71.3%) 29 (70.7%) 48 (71.6%) 0.92
Regular insulin 42 (38.9%) 18 (43.9%) 24 (35.8%) 0.40
Oral antidiabetic agent  [Sulfonylurea 26 (24.1%) 10 (24.4%) 16 (23.9%) 0.95
Metformin 84 (77.8%) 34 (82.9%) 50 (74.6%) 0.31
a-Glucosidase inhibitor 5 (4.6%) 1 (2.4%) 4 (6.0%) 0.40
Combination treatment  |Insulin plus OAD 57 (52.8%) 24 (58.5%) 33 (49.2%) 0.35
Insulin plus metformin 5 (4.6%) 2 (4.9%) 3 (4.5%) 1.00
Insulin plus sulfonylurea 56 (51.8%) 24 (58.5%) 32 (47.8%) 0.28
Metformin plus sulfonylurea 23 (21.3%) 9 (21.9%) 14 (20.9%) 0.90
Lipid lowering agents  [Statins 69 (63.9%) 20 (48.8%) 49 (73.1%) 0.01
Fibrates 4 (3.8%) 1 (2.4%) 3 (4.5%) 1.00
Antihypertensive agents 86 (79.6%) 33 (80.5%) 53 (79.1%) 0.86

hypovitaminosis D

\Variable Univariate Multivariate

OR (95% ClI) P~ Jadjusted OR (95% CI) P
Female gender 3.59 (1.49-8.63) 0.00 3.10 (1.16-8.29) 0.02
Dyslipidemia 6.71 (2.48-18.17) 0.00 6.50 (2.24-18.86) <0.01
Statin use 2.86 (1.26-6.47) 0.01
Obesity 2.86 (1.14-7.13) 0.02 2.55 (0.92-7.06) 0.07

Table No.2:Univariate and multivariate backward logistic regression analyses to identify independent predictors of

All 4 variables were entered into the multivariate backward logistic regression model but statin use was removed
by the system on the final step Dyslipidemia history of dyslipidemia, Obesity BMI > 30 kg/m?

Table No.3: Simple linear correlation and multiple linear regression with 25-hydroxyvitamin D levels as the

dependent variable

\Variables Simple linear correlation Multiple linear

regression
Pearson r P Unstandardized 8 P

coefficient

BMI —0.20 —0.22 —0.39 0.04 —0.41 0.04

HbAlc —0.34 0.03 —0.09 <0.01

Total cholesterol —0.23 0.00

Triglycerides 0.00

Microalbuminuria 0.02
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Figure No.3: Simple linear correlation between 25-hydroxyvitamin D and variables indicative of glycemic

control and cardiovascular risk. 25(OH)D 25-hydroxyvitamin D, HbAlc

cholesterol low-density lipoprotein-cholesterol.

Correlation and multiple linear regression analyses
have been performed to further study the
relationship between the vitamin D levels, glycemic co
ntrol and cardiovascular risk factors.

There were no links to blood concentrations of calcium
phosphorus, alkaline phosphatase, PTH and vitamin D
levels of diabetes, blood pressure, rapid glucose, HDL-
c, ultralense CRP, uric acid, estimated glomerular
filtration rates. Inverted, major variables with vitamin D
levels have shown significantly reverse linear
correlations:  BMI (r=0,20, p=0,04), HbAlc (r=0,22),
p=0,03) total cholesterol and micronuria (r=0,23,
p=0,02); LDL-c (r=0,32, p<0,01), triglyceride (r=-0,
34, p<0,01) and microalbuminury (r=0.23, p= 0.02). (T
able 3; Fig. 3). As total cholesterol and LDL-C are
strongly associated (r = 0.932, p<0.01), we have opted
to include in the last multiple linear regression model
only one of those explanatory variables in order to
prevent colinearity. The linear association with D-
vitamin levels was greater than that of LDL-c and we
selected total Cholesterol. These variables were then
inserted into a multilinear backwards (vitamin D as the
independent variable) regression model; the only total
cholesterol (unstandardized coefficient f = —0.09, p <
0.01), and BMI (unstandardized coefficient B =—0.41, p
= 0.04) were correlated with 25(0OH) D levels
independently of the standard (Table 3).

glycated  hemoglobin, LDL
DISCUSSION
The high prevalence of hypovitaminosis D among
individuals with type 2 diabetes found in this study

may be considered surprising, given that Shaheed
Benazir Abad. Our results arecomparable to thoseseen
in non-tropical diabetic populations.’®*2 The high
prevalence of hypovitaminosis D may be due to certain
features of our study.?

Obesity was prevalent in our community, confirming
the previously identified correlation between obesity
and type 2 diabetes.*® Obesity and hypovitaminosis D
have been linked in many studies of diabetic
patients.'214> Obese patients have lower serum vitamin
D levels because vitamin D can be sequestered in body
fat. Obesity is often attributed to a less healthy lifestyle,
which includes less physical activity, less sun exposure,
and, as a result, lowervitamin D levels and poorer
clinical outcomes.®

Hoteit et al. and van der Meer et al.1"'® proposed that
female sex is a separate vitamin D deficiency indicator.
Other findings of Type 2 diabetes confirm this
result.>4%°In our logistic regression model, female sex
was an independent predictor of hypovitaminosis D.
Obesity isa known risk factor for vitamin D and
type 2 diabetes. It ranges between the sexes and
between races.?>?®> The women had higher BMIs
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than menin our sample.  The excessbody fat in
women may have contributed to the observed gender-

hypovitaminoid  relationship.  Dyslipidemia  was
independent predictor.
Our data are consistent with other literature  studies

that assessed risk of cardiovascular disease in patients
with type 2 diabetes from sunny regions. 1426
It is controversial that HbAlc is linked to 25(OH)D.

Similar to other previously  published trials, we
observed a strong poor adverse association
between HbA1C and 25(0H)D.101521.26-28  However,

when controlling for confounding variables is
confirmed by Luo et al. and Al-Shoumer et al.2%%
Considering that our mean 25(OH)D in Pakistan was
very close to 30 ng/mL, further studies are required to
assess the suitability of the current type 2 vitamin D
cutoffs in Pakistan. In this analysis, a lower 25(OH)D
normally reduced prevalence of hypovitamino D would
have definitely resulted.

CONCLUSION

We found that hypovitaminosis D is high in 62% of
those participating in the treatment of Type 2 diabetes
and that hypovitaminosis D is linked to female gender,
obesityand dyslipidemia. The data show that adequate
sunshine is not sufficient to prevent vitamin D
deficiency alone and to sensitize the population,
regardless of their geographical position, for
hypovitaminosis D.
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