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ABSTRACT:
Objective: To determine the frequency of vitamin D3 deficiency among women with Gestational Diabetes mellitus visiting
tertiary care hospital.
Materials and Methods:This descriptive case series study was carried out in Obstetrics and Gynecology department at Dr.
Ziauddin Hospital Karachi for a period of six months. 136 GDM women with age 18 to 30 years having singleton pregnancy
and gestational age of 24-40 weeks were enrolled. Patients were offered according to ADA (American Diabetic Association)
recommendations, 1 hour 50gm Oral Glucose Challenge Test, without any preparation or fasting. Then 1 hour later plasma
glucose measurements were done. If values were>140 mg/dl or 7.8m.mol/l then 3 sample 75g Oral Glucose Tolerance Test
(WHO criteria) was offered (to diagnose GDM) on next visit. The mothers were advised not to have breakfast on the day of
the diagnostic test.Then fasting blood glucose sample was taken. Afterwards hourly samples were taken till 2 hours. If one
reading was raised then diagnosis was established as impaired glucose intolerance and if two readings were raised then diagnosis
was confirmed as gestational diabetes mellitus. Estimation of vitamin D levels by Electrochemilumenscence technique was
done in diagnosed GDM women.
Results: Mean age of the patients was 26.46 ±2.91 years. Mean gestational age of the patients was 33.03 ±6.14weeks. There
were 57 (41.90%) primiparous and 79 (58.1%) multiparous patients. Frequency of vitamin D deficiency was found in 84
(61.80%) patients with GDM.
Conclusion: The frequency of vitamin D3 deficiency was found higher among women with GDM visiting tertiary care hospital.
Keywords: Prevalence,Vitamin D deficiency, GDM, Tertiary care hospital

INTRODUCTION:
Vitamin D is well known for its primary physiological
role of regulation of calcium homeostasis in maintaining
bone health. However, mounting evidence indicates that
vitamin D is also involved in controlling body compo-
sition, energy homeostasis, insulin sensitivity, and
immune function. Low levels of vitamin D during pre-
gnancy or breast feeding can have an adverse effect
onthebaby's growth and development.Studies have shown
the prevalence of vitamin D deficiency (defined as <50
nmol/L) or insufficiency (<75-80 nmol/L) during
pregnancy.1,2One study suggested that 63.3% mothers
are affected.3

Low levels of vitamin D during pregnancy or breast
feeding can have an adverse effect on mother and baby's
health and wellbeing. Infants born to mothers with
hypovitaminosis D have increased risk of symptomatic
hypocalcaemia, small for gestational age and larger
fontanelle,suggestive of impaired ossification of skull
bones.4 In addition, vitamin D deficiency has been linked
to other adverse effects on pregnancy, such as diabetes

mellitus, preterm deliveries, bacterial vaginos is, pre
eclampsia5 and small-for-gestational-age bab-
ies.6Gestational diabetes mellitus (GDM) is hypergly-
cemia with onset or first recognition during pregnancy.
Although the symptoms of GDM are similar to type 2
diabetes mellitus, it is often diagnosed through prenatal
screening, rather than reported symptoms.7It has also
been suggested that vitamin D deficiency may play a
role for the occurrence of GDM.8The prevalence rates
of GDM vary by region. Vitamin D and Lifestyle Inte-
rvention for Gestational Diabetes Mellitus Prevention
research group indicated that although the prevalence
rates differed by regions in Europe (ranges 2.0-6.0%),
lower prevalence rates of GDM were found in Northern
or Atlantic seaboard parts of Europe (< 4%); while
higher prevalence rates (> 6%) predominated in South
or Mediterranean seaboard regions.9 The prevalence of
a low vitamin D in pregnancy in USA is reported to be
59%, Ireland 20.8%, Australia 80.5%. United Arab
Emirates 40% and in Pakistan 69.9%.10, 11There are
several studies that suggest a relationship between
vitamin D deficiency and GDM risk, howevertheir
results appear mixed and inconclusive.12, 13, 14, 15The
rational of this study is to determine the current burden
of vitamin D deficiency in GDM women during
pregnancy at Dr. Ziauddin tertiary care hospital Karachi,
so that the preventive strategy can be planned and
implemented along with early detection of gestational
diabetes mellitus in order to reduce the severity and
complications associated with GDM.

MATERIALS AND METHODS:
This is a descriptive non-probability consecutive case
series study conducted in Obstetrics and Gynecology
department at Dr. Ziauddin Hospital Karachi for a period
of six months. The sample calculation was done using
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the raosoft software for "Sample size calculation" by
using the proportion (Vitamin D and Lifestyle Interv-
ention for Gestational Diabetes Mellitus Prevention
research group indicated that although the prevalence
rates differed by regions in Europe (ranges 2.0-6.0%)
8 with 95% confidential interval an 8.5°4 of margin of
error, the sample size stands tobe n=128). All pregnant
women diagnosed as GDM carrying a singleton
pregnancy between gestational age 24 - 40 weeks were
included in the study. Women with preexisting Diabetes
mellitus were excluded from the study. Informed consent
was taken from all eligible women for the study.All the
patients included were subjected to detailed history
taking with special focus on maternal age, parity,
gestational age at diagnosis of gestational diabetes,
previous history or family history of diabetes, history
of gestational diabetes in previous pregnancies.GDM
was diagnosed by means of Oral Glucose Tolerance
test. Diagnosed women for GDM with OGTT were
offered for vitamin D levels using radio immunoassay.
Vitamin D deficiency was defined conservatively as
<25 nmol/L, insufficiency as 25–50 nmol/L and

sufficiency as >50 nmol/L.Results were documented on
proforma. After collection of data, the analysis was
conducted by using Statistical Package for Social
Sciences (SPSS) software version 17.Mean and standard
deviation was calculated for quantitative variable like
age, parity, gravida,gestational age was controlled by
stratification. Chi square test was applied.

RESULTS:
In our results mean age of patient was 26.46 ±2.91 years.
Mean gestational age of the patients was 33.03 ±6.14
weeks. Majority of the patients 76 (55.90%) presented
at >30 weeks of  gestational weeks. There were 57
(41.90%) primiparous and 79 (58.1%) multiparous
patients. We found 84(61.80%) patients of GDM
suffering from Vitamin D3deficiency(Figure 1).
Stratification was done to see the effect of age, gestational
age, parity and gravida on the outcome. Chi-square test
was applied.No significant association was detected
between women’s age, parity and gestational age and
vitamin D deficiency (Table 1).
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Figure: 1
Percentage of women with GDM and Vitamin D3 deficiency
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Table: 1
Comparison of vitamin D deficiency with respect to age, gestational age, parity and gravida

Age

Gestational
Age

Parity

Gravida

=25
>25
Total

=30
>30
Total

Primiparous
Multiparous
Total

Primigravida
Multigravida
Total

38 (61.3)
46 (62.2)
84 (61.8)

38 (63.3)
46 (60.5)
84 (61.8)

35 (61.4)
49 (62)
84 (61.8)

39 (63.9)
45 (60)
84 (61.8)

24 (38.7)
28 (37.8)
52 (38.2)

22 (36.7)
30 (39.5)
52 (38.2)

22 (38.6)
30 (38)
52 (38.2)

22 (36.1)
30 (40)
52 (38.2)

62 (100)
74 (100)
136 (100)

60 (100)
76 (100)
136 (100)

57 (100)
79 (100)
136 (100)

61 (100)
75 (100)
136 (100)

0.917

0.738

0.941

0.639

Variables Vitamin D Deficiency Total P-value

I

Yes No



DISCUSSION:
Vitamin D deficiency is associated with a number of
adverse pregnancy outcomes. One of the effects of
vitamin D3 deficiency is its association with gestational
diabetes mellitus. The probable reason of this relationship
could be that vitamin D plays a role in glucose homeosta-
sis and it also improves insulin sensitivity of the target
cells (liver, skeletal muscle, and adipos-etissue).16

However the prevalence of vitamin D3deficiency and
GDM is different in different parts of the world. The
prevalence of GDM in UK, USA and European countries
was estimated to be 5%, 3-7% and6% respectively.
Higher prevalence of GDM was noted in African, Asian,
Indian and Hispanic women.17, 18In London antenatal
population, vitamin D level of less than 25 nmol/l was
found in 47% of Indian Asian women, 64% of Middle
Eastern women, 58% of black women and 13% of
Caucasian women.19In our study, frequency of vitamin
D deficiency among women with GDM was found to
be 84(61.80%) patients, which is high. International
studies results with regard to the relationship between
vitamin D deficiency and GDM risk appears mixed and
is not very clear with some of them in favor 12, 13 and
others not in favor of relationship between vitamin D
deficiency and GDM.14, 15

A meta-analysis by Poel13 has found a significant
association between vitamin D3  deficiency and gestational
diabetes mellitus with odds ratio of 1.61 (95% CI 1.19-
2.17; p=0.002). Similarly another meta-analysis of 20
independent observational studies done by Zhang
provided strong evidence that vitamin D deficiency was
associated with an increased risk of gestational diabetes.20

The levels of serum 25(OH) D have been observed to
be inversely associated with levels of HbA1c among
women with GDM and this relationship seemed not to
be affected by other known risk factors in a study done
by Lau.21 in a tertiary referral Centre. Another recent
large study published has found no association between
circulating vitamin D3 levels and GDM. They also
looked for other complications such as preterm birth,
small for gestational age and fetal growth retardation
and found no association with circulating vitamin D3
levels.22 Anna has documented in pregnant women with
vitamin D3 deficiency that most of their subjects had no
significant association with GDM.23A case controlled
study on 952 subjects however have found significant
association with vitamin D3 deficiency and GDM after
adjusting for risk factors for GDM.24A recent meta-
analysis on association of vitamin D3 and GDM showed
increased risk of gestational diabetes, pre-eclampsia,
and small for gestational age infants but no association
with increased risk of caesarean section. 25Besides finding
high levels of vitamin D3 deficiency in women with
gestational Diabetes Mellitus we could not found any
association with women’s age, parity and gestational
age.

CONCLUSION:
The frequency of vitamin D deficiency was found to be
higher among women with GDM visiting tertiary care

hospital,however we are not sure whether it is a casual
or true relationship because of the observational nature
of the study. A larger randomized controlled trial is nee-
ded to prove this relationship

REFERENCES:
1. Karim SA, Nusrat U, Aziz S. Vitamin D deficiency in

pregnant women and their newborns as seen at a tertiary-
care center in Karachi, Pakistan. Int J Gynaecol Obstet.
2011;112:59-62

2. Teale GR, Cunningham CE. Vitamin D deficiency is
common among pregnant women in RuralVictoria.Aust
NZ J Obstet Gynaecol. 2010; 50:259-61

3. Dijkstra S H, Van Beek A, Janssen JW. High, prevalence
of vitamin D deficiency in newborn infants of bin, risk
mothers. Arch Dis Child. 2007; 92(9):750-3

4. Javaid MK, Crozier SR, Harvey NC. Maternal vitamin
D level during pregnancy and childhood bone mass at
age 9 Years: a longitudinal study. Lancet.2006; 367:36-
43

5. Robinson CJ, Alanis MC, Wagner CL, Hollis BW, John-
son DD. Plasma 25-hydroxyvitamin D levels in early-
onset severe preeclampsia. Am J Obstet Gynecol. 2010;
203:366.e1-6

6. Leffelaar ER, Vrijkotte TG, van Eijsden M. Maternal
early pregnancy vitamin D status  in relation to fetal and
neonatal growth: results of the multi-ethnic Amsterdam
Born Children and their Development cohort. Br J Nutr.
2010; 104:108-17

7. Bellamy L, Casas JP, Hingorani AD, Williams D. Type
2 diabetes mellitus after gestational diabetes: a systematic
review and meta-analysis. Lancet.2009; 373:1773-9

8. Dror DK.Vitamin D status during pregnancy: maternal,
fetal, and postnatal outcomes..Curr.Opin Obst Gynecol,
2011:23:422-36

9. Buckley BS, Harreiter J, Damm P, Corcoy R, Chico A.
Gestational diabetes mellitus in Europe: prevalence,
current screening practice and barriers to screening. A
review.Diabet Med.2012; 29:844-54

10. Ponsonby A, Lucas RM, Lewis S, Halliday J. Vitamin
D status during Pregnancy and Aspects of Offspring
Health.Nutrients.2010; 2:389-407

11. Naqvi KZ, Ali ST, Thontia S, Madiha. Prevalence of
Vitamin D deficiency in pregnant population at term
attending a tertiary care hospital Karachi, Pakistan. Pak
J Surg. 2012; 28(2):122-5

12. Soheilykhah S, Mojibian M, Rashidi M, Rahimi-Saghand
S, Jafari F. Maternal vitamin D status in gestational dia-
betes mellitus. Nutr Clin Pract. 2010; 25: 524-7

13. Poel YH, Hummel P, Lips P, Stam F, van der Ploeg T.
Vitamin D and gestational diabetes: a systematic review
and meta-analysis. Eur J Intern Med. 2012; 23:465-9

14. Baker AM, Haeri S, Camargo CA JR, StuebeAM, Bogg-
ess KA. First trimester maternal vitamin D status and
risk for gestational diabetes (GDM) a nested case-control
study. Diabetes Metab Res Rev. 2012; 28:164-8

15. Farrant HJ, Krishnaveni GV, Hill JC, Boucher BJ, Fisher
DJ. Vitamin D insufficiency is common in Indian mothers
but is not associated with gestational diabetes or variation
in newborn size. Eur J Cliff Nutr. 2009;63:646-52

16. Ahmed El Lithy,Abdella RM, El-Faissal YM,The relatio-
nship between low maternal serum vitamin D levels and
glycemic control in gestational diabetes assessed by
HbA1c levels: an observational cross-sectional study.
BMC Pregnancy Childbirth. 2014; 14: 362doi:

JBUMDC 2016; 6(1): 30-33 Page-32

Prevalence of Vitamin- D Deficiency among  Women with Gestational Diabetes Mellitus



10.1186/1471-2393-14-362
17. Carolan M, Davey MA, Biro MA, Kealy M. Maternal

age, ethnicity and gestational diabetes mellitus. Midwifery
2012; 28(6):778-83

18. Makgoba M, Savvidou MD, Steer PJ. An analysis of
the interrelationship between maternalage, body mass
index and racial origin in the development of gestational
diabetes mellitus.BJOG.2012; 119: 276-82

19. Yu CK, Sykes L, Sethi M, Teoh TG, Robinson S. Vitamin
D deficiency and supplementation during pregnancy.
Clin Endocrinol (Oxf) 2009; 70:685-90

20. Zhang MX, Pan GT,Guo JF , Li BY. Vitamin D Defic-
iency Increases the Risk of Gestational Diabetes Mellitus:A
Meta-Analysis of Observational Studies Nutrients 2015,
7, 8366-75

21. Parlea L, Bromberg IL, Feig DS, Vieth R, Merman E,
Lipscombe LL. Association between serum 25-hydroxy
-vitamin D in early pregnancy and risk of gestational

diabetes mellitus.Diabet Med. 2012 ; 29 29(7):e25-32.
doi:10.1111/j.1464-5491.2011.03550.x

22. A Rodriguez,R Garcia Esteban. Association of maternal
circulating 25 Hydroxyvitamin D3 Concentration with
pregnancy and birth outcome BJOG 2015; 122:1695-
704

23. Anna P,Venndula B .Vitamin D3 status in women Gesta-
tional Diabetes Mellitus during pregnancy and postpar-
tum. Biomed Research International 2015; 1-7.DOI:
10.1155/2015/260624

24. Colin Zhang,Chunfang Qiu. Maternal Plasma 25 Hyd-
roxy vitamin D3 concentrations and risk of gestational
Diabetes mellitus.Plos one 2008;3:e377753.

25. Jafari FA, NagulesapillaiT,Ronksley PE,Association
between maternal serum 25-hydroxyvitamin D level and
pregnancy and neonatal outcomes: systematic review
and meta-analysis of observational studies. BMJ 2013;
346:f1169

JBUMDC 2016; 6(1): 30-33 Page-33

Habiba Sharaf Ali1, Quratul Ain Zahid2




