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ABSTRACT

Objective: To assess the impact of Vitamin D deficiency in patients having raised hemoglobin A1C (HbA1c) with
obesity.

Study Design: Descriptive / Cross sectional study

Place and Duration of Study: This study was conducted at the Department of Medicine, Liquate University
Hospital, Hyderabad for six months from July 2016 to Jan 2017.

Materials and Methods: This study included 143 patients. All the patients who fulfilled the inclusion criteria were
evaluated for the deficiency of vitamin D level by taking 2cc venous blood sample in a disposable syringe and send
to laboratory for analysis. A written proforma was filled by all the patients for participation in the study. The
deficiency of vitamin D was labeled when <20ng//ml.

Results: In our study, out of 143 cases with raised HbAlc and obesity 13.29 %(n=19) were between 30-45 years of
age, while 86.71%(n=124) were between 46-60 years of age + 53.58+5.37 years, Males were 46.85 %(n=67) and
53.15%(n=76) were females, mean Vitamin D level was 29.30+7.33. Frequency of vitamin D deficiency in diabetic
patients having raised hemoglobin A1C(HbA1C) with obesity shown 21.68%(n=31) and p value was insignificant
p>0.68.

Conclusion: It has concluded that the impact of Vitamin D deficiency in patients having raised hemoglobin Alc
(HbAZ1c) with obesity is higher and needs attention to address this issue in our population.
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INTRODUCTION

Vitamin D has crucial role in calcium/phosphorus
homeostasis and bone physiology, several indications
suggest that vitamin D status may also have a
momentous role in glucose homeostasis and on
preventing progression of metabolic syndrome and
Type 2 diabetes. Low level of vitamin D adversely
effects on HbALC.! Vitamin D has an amendable role
in managing type 2 diabetes which has global
prevalence of around 285 million currently and 438
million by the year 2030.”

Diabetes is a group of metabolic disorder in which
chronic hyperglycemia occur which is associated with
several complications affecting kidneys, eyes, nerves,
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heart and blood vessels, this occur due to the defect in
insulin secretion and insulin action.®> Vitamin D
deficiency has been identified in patients with type 2
diabetes and is essential for glucose homeostasis
because it releases normal insulin.* There is inverse
relation between serum level of Vitamin D and serum
glucose levels but have a favorable relation with insulin
levels and sensitivity.® Besides glucose homeostasis it
has important role in calcium and phosphorus
maintenance and bone mineralization, it also have
favorable impact on non-skeletal outcomes which
includes neuro muscular function.® Vitamin D impact
on diabetes is measured through HbAlc, is the
hemoglobin component that comprises glycohemo-
globin formed by the non-enzymatic glycation of the
N-terminal valine on the beta chain of Hb.” The
relationship between HbAL1C and Plasma glucose;
which is directly related to diabetes is complex. HbA1C
is a standard measurable tool of plasma glucose over
the preceding weeks to months and can increase or
decrease relatively quickly with large changes in
plasma glucose.® The correlation analysis showed a
relatively weak but significant association between
HbA1C and vitamin D impact and the National Health
and Nutrition Examination Survey (NHANES) 11 study
demonstrated the relation between low levels of
25(0OH)D and diabetes prevalence.®® The vitamin D
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level is inversely proportional to raised HbAL1C
(uncontrolled diabetes), while the reported prevalence
for vitamin D deficiency in patients having raised
HbA1c (uncontrolled diabetes) with obesity is 16%."°
There were few studies on vitamin D deficiency in type
2 diabetes mellitus without any link to glycemic status
but there was no any study conducted on Vitamin D
deficiency in relation to raised HbAZlc(controlled
diabetes) with obesity. Therefore, the literature
regarding the vitamin D deficiency having raised
HbAZc in our population still has been scarce and needs
to be studies because there are variations in race and
dietary habits, low socioeconomic status and deficiency
of awareness in our population as compared to western
world. The results may share to various health care
providers and community health oriented programs and
it may also supportive for physicians should consider
vitamin D level in subjects having raised HbAlc with
obesity as early screening can evaluate the deficiency
so that proper effective measures can be planned on
priority basis.

MATERIALS AND METHODS

This Cross sectional descriptive study was carried out
for six months from 31% July to 31% Jan 2017 at
Department of Medicine, Liaquat University Hospital,
Hyderabad Sind. The sample size was 143 patients
having raised hemoglobin with obesity was taken, the
prevalence of vitamin D deficiency with raised HbAlc
and obesity was 16%, ° and the sample technique was
Non-probability consecutive.
These patients were excluded from multiple disorders
by clinical history, previous hospitalization and
inquiring the existence of previous record and
diagnoses. Postmenopausal women and the patients
already on vitamin D supplements and phenytoin
therapy also confirmed and excluded.

Inclusion criteria:

e Patients with raised HbAlc and obesity for more
than 03 months duration, age 30-60 year and either
gender

Exclusion criteria:
o  Hypo/hyper parathyroidism, osteoporosis
e  Chronic liver, kidney and lung disease
¢ Malignancy
These patients were recruited from medicine
department of Liaquat University Hospital Hyderabad.
All the patients who fulfilled the inclusion criteria were
evaluated for the deficiency of vitamin D level by
taking 2 cc venous blood sample in a disposable syringe
and send to diagnostic & Research laboratory LUMHS
for analysis. The deficiency of vitamin D was
considered less than 20ng/mI**

The data was collected on pre-designed proforma. The

entire expenses of tests were bear by authors.

The data of all patients was analyzed in SPSS version

16.00. The frequency and percentage (%) was

calculated for deficiency of vitamin D in patients
having raised HbAlc with obesity, gender distribution,
residence (urban/rural), dyslipidemia, and hypertension.
The mean and standard deviation (SD) was calculated
for age, duration of diabetes, BMI, HbAlc and vitamin
D level. The stratification was done for age, gender,
duration of raised HbAlc and obesity, dyslipidemia,
hypertension, rural and urban to see the effect on
outcome and to control the effect modifiers. The post-
stratification chi-square test was applied to see the
effect of these outcomes at 95% confidence interval and
the p-value <0.05 was considered as statistically
significant.

RESULTS

A total of 143 cases fulfilling the inclusion/exclusion
criteria were enrolled to determine the frequency of
Vitamin D deficiency in patients having raised
hemoglobin Alc (HbAlc) with obesity.

Table No.1: General characteristics 143 patients

Chgrgct- Number | %tage Mean | SD
eristics
Age 30-45 | 19 13.29 | 53.58 | +5.37
(in years) 46-60 | 124 86.71
Gender Male | 67 46.85
Female | 76 53.15
Residential
status Urban | 73 51.05
Rural | 70 48.95
Dyslipidemia 99 69.23
Hypertension 86 60.14
Body mass 8.32 | 0.59
index
Duration of 4,57 1.71
diabetes

Table No.2: Vitamin D Parameters in 143 Patients

Vitamin D No. of Mean | SD | %tage
characteristics | patients
Vitamin d 143 29.30 | 7.33
level
wtqmln D 31 15 43 21.68
deficiency
Normal 41 | 78.32
vitamin D 112 23.3
levels
Duration of diabetes with vitamin d status
< 5 years 111
Deficiency 26
normal 85
> 5 years 32
Deficiency 5
normal 27 Sfl’ﬁe()p
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Age distribution of the patients was done, it shows that
13.29 %( n=19) were between 30-45 years of age, while
86.71 %(n=124) were between 46-60 years of age,
mean+sd was calculated as 53.58+5.37 years.

Table No. 3: Deficiency with regards to HbA1C in
143 patients

Hbalc Vitamin D deficiency P value
Yes No
6.6-8 8 34
> 8 23 78 062

Gender distribution shows that 46.85 %(n=67) were
male and 53.15%(n=76) were females. Residential
status of the patients was recorded which shows that
51.05% (73) were urban and 48.95%(n=70) belongs to
rural area. Frequency of Co-morbidities shows that
69.23 % (n=99) had dyslipidemia, while 60.14%(n=86)
had hypertension. Mean duration of diabetes mellitus
was 4.57+1.71 years. Body mass index of the patients
was recorded as 8.32+0.59.(Table 1)

Vitamin D level of the patients was recorded as
29.30+7.33.

Frequency of vitamin D deficiency in patients having
raised hemoglobin A1C (HBA1C) without obesity
shows that 21.68 %(n=31) had vitamin D deficiency
while 78.32%(n=112) had no vitamin D deficiency.
(Table 2)

The stratification was done for age, gender, duration of
raised HbAlc and obesity, dyslipidemia, hypertension,
rural and urban to see the effect on outcome and to
control the effect modifiers. The post-stratification chi-
square test was applied to see the effect of these
outcomes at 95% confidence interval and the p-value
<0.05 was considered as statistically significant.
(Table 3).

DISCUSSION

A growing literature suggests that vitamin D
homeostasis may play a role in the etiology of type 2
diabetes. Vitamin D also affects insulin resistance by
stimulating the expression of insulin receptors, or
indirectly by regulating calcium homeostasis. Despite
proposed biological mechanisms, observational studies
and clinical trials in humans did not provide consistent
evidence regarding the association between vitamin D
status and diabetes. There are few studies on vitamin D
deficiency in type 2 diabetes mellitus without any link
to glycemic status but there was no any study
conducted on Vitamin D deficiency in relation to raised
HbAZc(controlled diabetes) without obesity. There, the
literature regarding the vitamin D deficiency having
raised HbAlc in our population still has been scarce
and needs to be studies because there are variations in
race and dietary habits, low socioeconomic status and
deficiency of awareness in our population as compared
to western world.

In our study, out of 143 cases with raised HbAlc with
obesity 13.29%(n=19) were between 30-45 years of
age, while 86.71%(n=124) were between 46-60 years of
age, mean and standard deviation was calculated as
53.58+5.37 years, 46.85%(n=67) were male and
53.15%(n=76) were females, mean Vitamin D level of
the patients was recorded as 29.30+7.33. Frequency of
vitamin D deficiency in patients having raised
hemoglobin A1C without obesity shows that
21.68%(n=31) had vitamin D deficiency.

The findings of our study are in agreement with a study
showing that the vitamin D level is inversely
proportional to raised HbAL1l while the reported
prevalence for vitamin D deficiency in patients having
raised HbA1C with obesity was 16%.*

A robust study showed young female high BMI™ that
vitamin D less than 15 ng/mL represented negative
effect on insulin resistance. While NHANES Il
declared low levels of vitamin D levels were more
likely to have elevated blood glucose levels.

A study™ of more than five hundreds individuals, non
diabetic from both sex in between 40-69 year measured
for serum vitamin D, IGF-1,oral glucose tolerance ,
lipids, insulin, anthropometry, blood pressure of
followed up for a decade. It has been resulted negative
correlation between vitamin D, dysglycemia and insulin
resistance.

These findings also supported by another cohort
showed significant inverse association between serum
vitamin D and risk hyperglycemia™.

Nwosuet al™ showed inverse relationship in between
HbAlc and vitamin D supplements, concluded that
there was a clinically significant decrease in HbAlc 1
to 1.5% after correction of vitamin d deficiency.
Prakashet al.'® resulted same that correction of vitamin
d kept HbalC under normal levels. This actually
supported that vitamin d is associated with HbAlc
directly.

In our study obese diabetics had vitamin d deficiency in
about 22% while Igbal et al*’found vitamin D
deficiency in 30.6% patients of diabetes with good
control and in 58.7% patients with poor control.

It has been shown in another study there was significant
reduction in HbAlc levels after replacement of vitamin
D in diabetic patients.'®

CONCLUSION

We concluded that the frequency of Vitamin D
deficiency in patients having raised hemoglobin Alc
(HbAlc) with obesity is higher and needs attention to
address this issue in our population.
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