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Effect Of Vitamin D Supplements In Improving Glycemic Control In Type 2
Diabetes Mellitus
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Abstract

Objective: To evaluate the efficacy of Vitamin D supplements in improving glycemic control in Type 2 Diabetic patients

It was a Quasi-Experimental trial conducted at the Department of Chemical Pathology of Fauji Foundation Hospital Rawalpindi,
from Sep 2019 to December 2019.

Method:100 patients between the ages of 20-65 years with serum 25(OH)D conc <25nmol/L and HbAlc >8.0% were given
200000 IU of vitamin D for 3 months and then their Vitamin D and hbAlc levels were compared with the baseline.

Results: The average alterations in HbAlc associated with initial Vitamin D levels of < 40 nmol/L were 8.440 + 1.787,
subsequently reducing to 7.373 + 1.093 after three months, demonstrating a statistically significant p-value of 0.000. Similarly,
for individuals with initial Vitamin D levels > 40 nmol/L, the mean changes in HbA1c were 8.644 + 1.928 initially, transforming
to 7.551 + 1.047 after three months, with a statistically significant p-value of 0.000.

Conclusion: The inclusion of Vitamin D supplements in conjunction with conventional anti-diabetic medications and
exogenous insulin demonstrates an improvement the glycemic status of diabetic patients, as indicated by a reduction in HbAlc
levels.
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mellitus. The potential role of vitamin D deficiency in

1. Introduction insulin resistance has been proposed to be associated

The escalating prevalence of non-communicable  With inherited gene polymorphisms including vitamin
diseases globally, including in Pakistan, has led to an ~ D-binding protein, vitamin D receptor, and vitamin D
increasing threat, with diabetes emerging as a highly 1 alpha-hydroxylase gene. Other roles have been
prevalent condition among NCDs.! According to an ~ Pproposed to involve immunoregulatory function by
estimate, the number of diabetes cases by 2045 will be activating innate and adaptive immunity and cytokine
increased to 693 million from 451 and between 2010 release, activating inflammation by upregulation of
and 2030, developing nations are projected to have 69 nuclear factor and inducing tumour necrosis factor a,
percent more adults with diabetes than developed ~ and other molecular actions to maintain glucose
countries (20%).To adequately improve insulin homeostasis and mediate insulin sensitivity by a low
resistance has a strong emphasis on the treatment of ~ calcium status, obesity, or by elevating serum levels
type 2 diabetes mellitus. of parathyroid hormone. As the major regulator for
Vitamin D (serum level of 25(OH)D < 20 ng/ml) calcium homeostasis, vitamin D directly and or
deficiency has affected various populations and has indirectly improves insulin exocytosis via activating
been considered an important public health issue calcium-dependent endopeptidases.

globally due to a decline in outdoor activities, Mounting evidence revealed that Vitamin D has a
environmental pollution, sun protection measures, and major role in glucose homeostasis as its receptors are

obesity prevalence.? K. Igbal and colleagues reported ~ present on the .beta cell of the pancreas Islet of
that in Pakistan, 58.7% of diabetic patients were Langerhans.* Findings from m.eta—apalyms and a
suffering from vitamin D deficiency, further cohort study revealed that individuals having

deteriorating their HBA I¢ status.? hydroxyvitamin D levels < 20 ng/ml were at higher
Vitamin D has a major role in glucose homeostasis as risk of developing Type 2 Diabetes mellitus as
its receptors are present on the beta cell of the pancreas compared to those individuals with 25(OH)D levels >

Islet of Langerhans and deficiency of vitamin D is 20 ng/ml.> While current epidemiological studies have

strongly related to the development of diabetes mainly focused on vitamin D supplementation and its
effects on HbAlc in individuals with type 2 diabetes
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in non-Asian regions, it is crucial to assess the
influence of vitamin D on insulin resistance
specifically in the Asian region. In a randomized
controlled trial spanning six months and involving 275
patients, it was observed that individuals with vitamin
D levels below 20 ng/mL did not exhibit HbAlc
improvement  despite  receiving vitamin D
supplementation at a monthly dosage of 50,000 IU.
Similar results were corroborated in 86 German
patients who received a daily dose of 1904 IU over six
months.” On the contrary, epidemiological research
involving South Asian females who were vitamin D-
deficient residing in New Zealand might considerably
lower their HOMA-IR levels with regular vitamin D
supplementation after 6 months.® The differences may
be partially attributed to the considerable ethnicity-
linked  disparities in  Insulin  sensitivity.’
Epidemiological research on the relationship between
vitamin D status and the risk of insulin resistance or
hyperglycemia has so far shown suggestive but
inconclusive outcomes.!*!? While there is limited
evidence indicating an impact of vitamin D deficiency
on postprandial glycaemia and insulin response,
supplementation could potentially aid in optimizing
these mechanisms. However, this aspect has not been
thoroughly documented. On the contrary, vitamin D
supplementation appears to have some positive impact
on the incidence and control of diabetes but whether
Vitamin D affects metabolic regulations in diabetic
patients has not been well studied. However, it is an
area of great importance due to vitamin D
insufficiency in diabetic individuals. It is postulated
that improving glycemic control by Vitamin D
supplementation will result in reduced diabetic
complications and lowered economic burden.
Furthermore convincing and long-term comparative
trials are needed for making stronger evidence on the
beneficial impact of vitamin D treatment on T2DM.
In summary, the objectives of our study were to assess
the average change in HbAlc levels in individuals
with diabetes mellitus who had both vitamin D
deficiency and poor glycemic control, with a focus on
investigating the impact of vitamin D supplementation
on these parameters.

2. Materials & Methods

The study is a quasi-experimental trial with a 3-month
follow-up period evaluating the effect of vitamin D

204

supplementation in Type 2 diabetes mellitus patients
Department of Pathology, Fauji Foundation Hospital in
Rawalpindi. 100 Patients between the ages of 20 and 65
with serum 25(OH)D concentrations < 20 ng/mL were

enrolled through the nonconsecutive probability
sampling method.
Eligible participants for the research included

individuals with type 2 diabetes who met the specified
inclusion criteria, newly diagnosed cases of type 2
diabetes within the past year were considered. Inclusion
criteria encompassed patients with HbAlc levels at or
exceeding 8.0% over the last three months. Participants
intending to discontinue hypoglycemic medication in the
future were eligible for inclusion. Individuals who had
not used calcium supplements and/or vitamin D in the
past year were included. The patients who had not
adhered to the current National Physical Activity
guidelines in the last year were also included.

The patients with gestational diabetics, Individuals with
diabetic nephropathy, Type 1 diabetics, Prediabetes,
Pregnant or lactating mothers, anaemia,
Hemoglobinopathy, Participants with chronic diseases
including renal insufficiency (glomerular filtration rate
5 times upper reference limit, tuberculosis, diarrheal, or
malabsorption state were excluded from the study.
Following the receipt of ethical clearance from the
Ethical Review Committee, individuals meeting the
operational definitions and inclusion criteria were
recruited into the study, with each subject providing
informed consent before enrollment.

Particulars of all patients recorded in Performa
(Annexure A) as 58 required, by the trainee researcher
conducting the study. History was taken to rule out any
past or chronic illnesses, pregnancy or lactation
including the patient’s drug history. After that patients
were asked to give their fasting blood samples. A fasting
blood sample of 10cc was taken from every patient &
collected in EDTA and sodium fluoride tubes
respectively for determination of HbAlc, plasma
glucose & blood CP. Plain tubes were used for the
analysis of serum vitamin D. All the vitamin D
insufficient patients were given 200,000 IU vitamin D in
divided doses for three months and then again, their
serum fasting plasma glucose, serum vitamin D and
HbAlc were tested. Biochemical Analysis of Samples:
Laboratory investigations were carried out in the
Pathology department of a tertiary care hospital in
Rawalpindi. HbAlc was measured by "Turbidimetric
Inhibition Immunoassay"” (TINIA) on Siemens
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Dimension RXL Next. Plasma glucose was measured by
the hexokinase method on Siemens Dimension RXL
Next. Serum vitamin D levels by immunoassay on
Elecsys.

Utilizing Epi Info, the sample size was determined to be
100, considering a population mean change of HbAlc
between baseline and after three months' treatment of
vitamin D insufficiency as 0.6610, with a standard
deviation of 0.2. The calculation was performed at a 5%
level of significance and a precision of 4%. The data
were entered and analyzed using SPSS version 20 for
Windows. Frequency and percentage were computed for
qualitative variables, totalling 59 in number. For the
quantitative variables like age, weight, height, serum
fasting glucose and serum vitamin D mean +SD, the
difference in hbAlc before and after three months was
calculated. The paired sample t-test was employed to
compare the mean changes in HbAlc before and after
the treatment of vitamin D. The resulting p-value
provides a measure of statistical significance. Effect
modifiers like age and baseline vitamin D levels will be
controlled by stratification, and post-stratification paired
sample t-test will be applied.

3. Results

There were 100 female patients included in this study
who were previously diagnosed diabetic patients
according to the American Diabetes Association (ADA)
criteria. The average age was 53.70 £ 8.913 years with
the mean height of the patients being 1.65 + 0.087
meters. The mean weight of patients was 73.83 + 9.85
kg (Table 3) with a mean BMI of 27.18 + 4.2 SD. The
mean systolic blood pressure of the patients was 122.7
mmHg + 5.9 as shown in Table 1.

Table 1: Descriptive Statistics of Participant Characteristics

Variables Mean SD
Age 53.70 8.913
Height(Meters) 1.65 0.087
Weight 73.8 9.85
BMI 27.18 4.27
Systolic BP(mm Hg) 122.7 5.919
Diastolic BP(mm Hg) 80.10 3.407

The mean fasting blood glucose before taking Vitamin
D supplements was 9.44 mmol/l £ 2.28 SD and it
decreased to a mean value of 8.02 mmol/l, £1.66SD
(described in Table 2) after three months of taking
vitamin D orally. The mean HbAlc before QED was
8.5% +1.86 SD which declined to 7.4% + 1.06 SD
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described in (Table 2). In the context of age
stratification, for females aged 50 years or younger, their
average HbAlc level before treatment was 8.085 +
1.670.

Table No. 2: Changes in Fasting Blood Glucose, HbA1C, and
Vitamin D Levels Over 3 Months

Variables Mean SD P-
Value
Fasting Blood Baseline 9.44 2.28 <0.001
Glucose After 3 8.02 1.667
(mmol/l) Months
HBAI1C (%) Baseline 8.5 1.86 <0.001
After 3 7.48 1.06
Months
Vitamin D Baseline 24 .80 9.45 <0.001
(nmol/l) After 3 119.88 39.05
Months

Table 3: Impact of Effect Modifiers on HbA1C Levels

Effect Modifier Pre HBA1C Post P-value
HBAI1C

Age

<50 years 8.085+1.670  7.2971 + 0.001
0.97513

>50 years 8.0292+1.93 7.5862+ 0.001
1.1014

Baseline Vitamin

D levels

<40nmol/L 8.4404+1.787 7.373£1.09  0.001
3

>40nmol/L 8.644+1.928 7.5508+1.0 0.001
47

Following the treatment, this mean HbAlc changed to
7.2971 + 0.975, and the observed difference was
statistically significant with a p-value of 0.001. The
average HbAlc for females aged over 50 years was
8.029 + 1.930 initially, and after the treatment, it
changed to 7.580 + 1.010, demonstrating a statistically
significant p-value of 0.000, as indicated in Table 3. In
terms of baseline Vitamin D levels, the mean changes in
HbAlc for individuals with <40 nmol/L were 8.440 +
1.787 at the beginning, which subsequently decreased to
7.373 £ 1.093 after three months, with a statistically
significant p-value of 0.000. Similarly, for those with
baseline Vitamin D levels > 40 nmol/L, the mean
changes in HbAlc were 8.644 + 1.928 initially, which
reduced to 7.551 + 1.047 after three months, with a
statistically significant p-value of 0.000, as depicted in
Table 3. Seventy-four out of 100 female patients were
using exogenous insulin.
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4. Discussion

Attaining effective glycemic control stands as a crucial
factor in mitigating issues associated with diabetes
mellitus Vitamin D has various other skeletal roles,
including its involvement in type 2 diabetes, in addition
to its function in maintaining calcium homeostasis.
Hypovitaminosis D has been suggested to be a possible
risk factor for type 2 diabetes onset.

In this quasi-experimental investigation, we assessed the
impact of a 3-month oral vitamin D3 supplementation on
glycemic control in individuals with type 2 diabetes.
Notably, a significant influence of vitamin D
supplementation was identified within the entire study
population. Furthermore, a notable association between
vitamin D supplementation and HbAlc levels was
observed after 3 months, specifically among patients
aged less than 50 and those aged greater than 50 who had
vitamin D deficiency. This study commenced with the
hypothesis that vitamin D supplements could enhance
overall glycemic control in individuals with type 2
diabetes. The research uncovered several significant
findings: firstly, a majority of diabetic individuals with
inadequate glycemic control, evidenced by elevated
levels of Fasting Plasma Glucose (FPG) and HbAlc,
exhibited insufficient or deficient serum levels of
vitamin D. Secondly, elevating vitamin D levels from a
baseline of 24 nmol/l to 119 nmol/l led to a notable
decrease in Fasting Plasma Glucose and HbAlc, key
indicators of glycemic control in diabetic individuals.
Thirdly, diabetic patients relying on exogenous insulin
also showed significant improvements in FPG and
HbA1c when supplemented with vitamin D.

Various hypotheses have highlighted the association
between vitamin D insufficiency and type 2 diabetes.
Epidemiological studies have demonstrated that vitamin
D has a substantial impact on both insulin resistance and
decreased beta cell function, which are fundamental
issues in type 2 diabetes.

This was demonstrated by Chiu et al. in 126 glucose-
tolerant participants in his research, disproving the
earlier hypothesis that glucose tolerance might
negatively impair insulin sensitivity and beta-cell
function. (13-15)Numerous factors contributed to
vitamin D deficiency and poor glycemic control in our
research. Initially, individuals predominantly stayed
indoors for extended periods due to the excessively hot
weather. Moreover, they participated less in outdoor
activities, particularly during the summer season.
Glycemic regulation subsequently deteriorates, and sun
exposure is also decreased. Second, little is known about
the significant role that insulin resistance plays in the
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development of Type 1 diabetes mellitus. A preceding
illness and/or the beginning of puberty, both of which
are linked to insulin resistance, frequently signal the
development of T1D.! Findings from our study showed
a significant association between Vitamin D level and
age group. Age is likely to be linked with vitamin D
levels as older age groups are less capable of making
Vitamin D from sunlight compared to younger
individuals and elderly individual’s kidneys are less
capable of converting vitamin D into its active form.!
Our findings imply that low vitamin D levels
(inadequate and deficient) were much more common in
female patients. This may be because of societal customs
and religious requirements that require women to cover
their whole bodies with clothing and wear a headscarf
while they are outside. The major barrier preventing
25(OH) D synthesis and status is clothing. Even if they
reside in a sunny region, women wearing hijabs cannot
synthesize enough vitamin D from sunlight exposure to
their exposed hands and faces. This outcome was
consistent with the findings that many other studies had
documented.'®!"” The current study has investigated a
higher mean HbA 1c value among patients with diabetes.
Consistent with our findings, a study done by Desy
Wulandari et al.?® showed a significant difference in
HbAlc levels due to vitamin D supplements. Two
epidemiological researches have revealed that low
vitamin D levels were responsible for improper
metabolic control among diabetic patients.?'*? Similarly,
Sakineh et al. reported that vitamin D can affect
glycemic control in diabetic patients as vitamin D3
supplementation improves HbA1C in all glycemic
patients. Additionally, the association between HbAlc
and vitamin D may exist as a result of how vitamin D
affects insulin production from beta cells, systemic
inflammation, and insulin effects. As a result, it is
reported that vitamin D and diabetes mellitus are related.
In this study, participants demonstrated a notable impact
of vitamin D on their HbAlc¢ levels.?

5. Conclusion

In a nutshell, Vitamin D supplementation along with
conventional antidiabetic medicines and exogenous
insulin improves the glycemic status of Type 2
Diabetes Mellitus patients as evidenced by a reduction
in HbAlc levels and fasting plasma glucose.
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