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Abstract

As the most common metabolic disorder during pregnancy, diabetes causes chronic resistance to insulin through
secreting extra volumes of insulin. Diabetes is a chronic disease which develops when pancreas does not produce
insulin or the body does not use insulin effectively, a problem which is often due to cardiovascular complications.
The main types of diabetes include type 1, type 2, and gestational diabetes. Due to physiological and hormone
changes (lactobenic-progesterone-estrogen and cortisol) during pregnancy, the mother's body becomes susceptible to
diabetes mellitus , which is a type of diabetes intolerant to varying severity of carbohydrates developing primarily
during pregnancy.Results of the Literature review were exported to Endnote. Prior to the formal screening process, a
calibration exercise was undertaken to pilot and refine the screening. Formal screening process of titles and abstracts
were conducted by two researchers according to the eligibility criteria, and consensus method was used for solving
controversies among the two researchers. The full text was obtained for all titles that met the inclusion
criteria.According to the results of the present study, vitamin D metabolism is related to glucose levels, but low levels
of vitamin D may interfere with glucose tolerance and diabetes or they might be related to the duration of the disease,
an important goal that cannot be closed with certainty with cross-sectional studies.
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type 1, type 2, and gestational diabetes (2). Due to
physiological and hormone changes (lactobenicprogesterone-estrogen and cortisol) (3) during
pregnancy, the mother's body becomes
susceptible to diabetes mellitus (5-4), which is a
type of diabetes intolerant to varying severity of
carbohydrates developing primarily during
pregnancy (7-6). The prevalence rate is between
1.4-14% of all pregnancies in different countries
(8) and 13.-13% in Iran.

Introduction
As the most common metabolic disorder during
pregnancy, diabetes causes chronic resistance to
insulin through secreting extra volumes of insulin
(1).Diabetes is a chronic disease which develops
when pancreas does not produce insulin or the
body does not use insulin effectively, a problem
which is often due to cardiovascular
complications. The main types of diabetes include
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Method

Discussion

Search strategy

Patients with gestational diabetes mellitus are
divided into two groups of symptomatic and
asymptomatic. Symptoms of gestational diabetes
include overeating, fatigue, edema, high blood
pressure, obesity, itching, sweating, and sugar
level downfall attacks (9). However, up to 70% of
patients asymptomatic (10). The risk factors for
gestational diabetes include being aged higher
than 30 years old, the history of diabetes in family
members, more than three times of pregnancy
(11),having the history of deliveries with babies
more than or equal to 4 kg, high blood pressure
and embryonic anomalies, (12) increased
triglycerides (13), and high body mass index. The
higher the number of factors listed, the greater the
risk of developing the disease. The effects of
gestational diabetes mellitus are divided into
maternal and fetal ones. Maternal complications
include diabetic ketoacidosis, weight gain, early
delivery and spontaneous abortions (14),
increased risk of urinary tract and genital,
cesarean,
and
preeclampsia
(15);
fetal
complications include weighing higher than or
equal to 4 kg, premature birth defects, congenital
anomalies, respiratory distress, the probability of
developing diabetes in newborns, and congenital
disorders (16). In addition, there might be late
eternal complications such as developing type 2
diabetes in 5 years postpartum in 18-50% of cases
(17), and the probability of hypertension,
dyslipidemia, and long-term cardiovascular
disease (18). Controlling gestational diabetes by
lifestyle modification, including anaerobic
exercise, getting enough fruits and vegetables,
using a low-fat diet, controlling blood sugar
during pregnancy, and limiting calories that
should be accompanied with weight loss are
efficient recommendations (19). If the mother
cannot tolerate or fail to respond appropriately,
insulin therapy is recommended(20). In addition,
some studies have shown that vitamin D can
contribute to insulin secretion and dysfunction
(21). The prevalence of vitamin D deficiency is
reported to be 18 to 48% in pregnant women
(22).This vitamin is a fat-soluble vitamins (23)
produced by non-enzymatic conversion of the
skin during exposure to ultraviolet rays of the sun.
It should also be noted that a limited amount of

Searches were conducted by two independent
researchers in international (PubMed, Web of
science, Scopus and Google scholar) and national
(SID, Magiran) databases for related studies from
the inception of the databases to September 2017
(without time limitation) in English and Persian
languages. To ensure literature saturation, the
reference lists of included studies or relevant
reviews identified through the search were
scanned. The specific search strategies were
created by a Health Sciences Librarian with
expertise in systematic review search using the
MESH terms and free terms according to the
PRESS standard . After the MEDLINE strategy
was finalized, it was adapted to search in other
databases. Accordingly, PROSPERO was
searched for ongoing or recently related
completed systematic reviews. The key words
used in the search strategy were “Serum,
Prevalence, Pregnant Women, Preeclampsia
,Vitamin D” and Iran which were combined with
Boolean operators including AND, OR, and NOT.
Study selection
Results of the Literature review were exported to
Endnote. Prior to the formal screening process, a
calibration exercise was undertaken to pilot and
refine the screening. Formal screening process of
titles and abstracts were conducted by two
researchers according to the eligibility criteria,
and consensus method was used for solving
controversies among the two researchers. The full
text was obtained for all titles that met the
inclusion criteria. Additional information was
retrieved from the study authors in order to
resolve queries regarding the eligibility criteria.
The reasons for the exclusion criteria were
recorded. Neither of the review authors was
blinded to the journal titles, the study authors or
institutions.
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vitamin D is supplied by food sources. Vitamin D
is stored in the adipose and liver tissues, and then
converted to the active form (1 and 25
dihydroxyvitamin D) in the kidney. Recent
studies have shown that vitamin D can play a
crucial role in treating diabetes, as its receptors
have been diagnosed in many tissues, including
the pancreas (24); this vitamin, also, increases the
expression of insulin receptors and insulin
sensitivity in other tissues (25). Based on the
WHO definition, levels> 10 ng / ml are
considered as deficiencies and> 20 ng / ml as
inadequate vitamin D (37). Risk factors for
vitamin D deficiency include pregnancy,
lactation, early childhood, dark skin and aging
(26). In a study conducted by Dr. Hossein Nejad
et al in 2006, there turned out to be an inverse
relationship between insulin resistance and
gestational diabetes with serum vitamin D levels
(27). In another study, maternal vitamin D
deficiency in early pregnancy turned out to have
an important relationship with the increased
incidence of gestational diabetes (28).

diabetes; according to the results of their study,
supplemental calcitriol turned out to have a
modest effect on the remaining performance of
beta cells, while reducing the concentration of
hemoglobin glycosylated after 1 year was not
statistically significant(31).
In a cross-sectional study conducted by Champe
et al on non-diabetic patients in 2009, there turned
out to be an inverse relationship between serum
vitamin D levels and fasting glucose and glucose
after food (32).
According to the results of the present study,
vitamin D metabolism is related to glucose levels,
but low levels of vitamin D may interfere with
glucose tolerance and diabetes or they might be
related to the duration of the disease, an important
goal that cannot be closed with certainty with
cross-sectional studies. (33)
On the other hand, studies on patients with
impaired glucose tolerance or gestational diabetes
who are at the early stages of diabetes are more
helpful in evaluating the relationship between
vitamin D deficiency and insulin levels;
additionally, there are quite limited number of
epidemiological studies on the status of vitamin D
and diabetic patients during early onset of
impaired glucose tolerance. (34)

Dr. Saeed Behradad Manshesh et al conducted a
double blind randomized clinical trial on 60
patients, divided in two groups, with type 2
diabetes in 2011 (the subjects were matched in
terms of age, sex, body mass index, and diabetes
control). Patients in the case group received oral
vitamin D at weekly dose of 50,000 units for 12
weeks. At the beginning of the study, no
significant relationship was observed between the
serum levels of hemoglobin glycosylated and 25
hydroxyvitamin D in patients. At the end of the
study, vitamin D supplementation had a
significant effect on the concentration of fasting
blood sugar serum, glucose 2 hours after food,
glycosylated hemoglobin and lipid profile (29).

References
1. Koelman CA, Coumans AB, Nijman HW, et al.
Correlation between oral sex and a low
incidence of pre-eclampsia role in seminal
fluid. Journal of Reproductive Immunology
.March 2000;46(2): 155–66.
2. Norwitz E.R, Robinson J.N, and Repke J.T.
Prevention of preeclampsia: is it possible?
Clin. ObstetGynecolDepartment 1999; 42:
436-454.
3. Drife JO, Magowan (eds).Is this a useful
practice? Clinical Obstetrics and Gynaecology,
chapter 39, pp 3367-370. ISBN 0-7020-17752.
4. Cunningham FG, Gant NF, Leveno KJ.
Hypertensive disorders in pregnancy. Williams
Obstetrics, New York: McGraw-Hill. 2001.

The third National Nutrition and Public Health
Survey (2004) shows that although there is no
association between the concentration of 25
hydroxyvitamin D and the evaluation of the beta
cell hemostasis model, serum 25 hydroxyvitamin
D levels have an inverse relationship with
diabetes risk and insulin resistance (30).
In 2006, Dr. Piticcoet al conducted a study on 70
newborns with a mean age of 14 years with type 1
7

Int. J. Curr. Res. Med. Sci. (2018). 4(8): 5-9

5. Rachel E, Maassen M. Calcium and vitamin D
for the reproductive female. Proceedings in
Obstetrics
and
Gynecology,
2011
November;2(2):18.
6. Carol L, Sarah N, Wagner N, Donna D, Bruce
W, Johnson W, et al. Vitamin D and Its Role
During Pregnancy in Attaining Optimal Health
of Mother and Fetus March 2012; 4: 208-230.
7. Dr Wei SQ, Audibert F, Hidiroglou N, Sarafin
K, Julien P, Wu Y. Longitudinal vitamin D
status in pregnancy and the risk of preeclampsia. BJOG 2012;119: 832–839.
8. Moghadam MN, Davoodi M, Behzadmehr R.
Unjustified abnormalities of analytes in the
second trimester.
9. Bikle DD. Gee E. Halloran B. Kowalski MA.
Ryzen E. Haddad JG.Assessment of the free
fraction of 25-hydroxy vitamin D in serum and
its regulation by albumin and the vitamin D
binding protein. J Clin Endocrinol Metab .
1986; 63: 954–959.
10. Dr Wei SQ, Audibert F, Hidiroglou N, Sarafin
K, Julien P, Wu Y. Longitudinal vitamin D
status in pregnancy and the risk of preeclampsia.Department of Obstetrics and
Gynecology. 2012;119: 832–839.
11. Pearce SH, Cheetham TD. Diagnosis and
management of vitamin D deficiency 2010 Jan
11; 340: 12-17.
12. Bodnar M. Roberts JM. Low vitamin D during
pregnancy linked to pre-eclampsia.University
of Pittsburgh. 2007:348:237-9.
13. Bodnar LM. Simhan HN. Powers RW. Frank
MP. Cooperstein E. Roberts JM 2007 High
prevalence of vitamin D insufficiency in black
and white pregnant women residing in the
northern United States and their neonates. J
Nutr 2007; 137: 447–452.
14. Behzadmehr R, Behzadmehr R, Moghadam
MN. Depression-A Review. Int. J. Curr. Res.
Chem. Pharm. Sci. 2018;5(2):19-21.
15.Moghadam MN, DavoodiM, Behzadmehr R.
The first trimester screening-A Review. Int. J.
Curr. Res. Med. Sci. 2018;4(2):134-7.
16.Moghadam MN, Davoodi M, Behzadmehr R.
Prenatal diagnosis (A Review). Journal of
Medical Practice and Review. 2018;2(3).
17. Bodnar L, Catov J, SimhanH, Holick M,
Powers R, Roberts J. Maternal vitamin D
deficiency increases the risk of preeclampsia.

Journal of Clinical Endocrinology and
Metabolism 2007;29-31.
18. Hultin H. Digital Comperhensive Summaries
of Uppsada Dissertation. the Factuly of
Medicine 2011; 650: 68pp.
19. Wagner CL, Baggerly C, McDonnell S,
Baggerly KA, French CB, Baggerly L,
Hamilton SA, Hollis BW. Post-hoc analysis of
vitamin D status and reduced risk of preterm
birth in two vitamin D pregnancy cohorts
compared with South Carolina March of
Dimes 2009–2011 rates. The Journal of steroid
biochemistry and molecular biology. 2016 Jan
1;155:245-51.
20. De-Regil LM, Palacios C, Lombardo LK,
Peña-Rosas JP. Vitamin D supplementation for
women during pregnancy. Sao Paulo Medical
Journal. 2016 Jun;134(3):274-5.
21. Josefson JL, Reisetter A, Scholtens DM,
Price HE, Metzger BE, Langman CB, HAPO
Study Cooperative Research Group. Maternal
BMI associations with maternal and cord blood
vitamin D levels in a North American subset of
hyperglycemia and adverse pregnancy
outcome (HAPO) study participants. PloS one.
2016 Mar 4;11(3):e0150221.
22. Pérez-López FR, Pasupuleti V, MezonesHolguin E, Benites-Zapata VA, Thota P,
Deshpande A, Hernandez AV. Effect of
vitamin D supplementation during pregnancy
on maternal and neonatal outcomes: a
systematic review and meta-analysis of
randomized controlled trials. Fertility and
sterility. 2015 May 1;103(5):1278-88.
23.
Wagner CL, Brady SK, Newton D, Baatz
JE, Shary JR, Hollis BW. The Effects of
Vitamin D Binding Protein (VDBP) Genotypes
on Circulating 25 (OH) D and VDBP Levels
during Pregnancy. The FASEB Journal. 2017
Apr;31(1_supplement):lb357-.
24.
Palacios C, De-Regil LM, Lombardo LK,
Peña-Rosas JP. Vitamin D supplementation
during pregnancy: Updated meta-analysis on
maternal outcomes. The Journal of steroid
biochemistry and molecular biology. 2016 Nov
1;164:148-55.
25.
Morales E, Rodriguez A, Valvi D, Iniguez
C, Esplugues A, Vioque J, Marina LS, Jimenez
A, Espada M, Dehli CR, Fernandez-Somoano
A. Deficit of vitamin D in pregnancy and
8

Int. J. Curr. Res. Med. Sci. (2018). 4(8): 5-9

growth and overweight in the offspring.
International Journal of Obesity. 2015
Jan;39(1):61.
26.
Chawes BL, Bønnelykke K, Stokholm J,
Vissing NH, Bjarnadóttir E, Schoos AM,
Wolsk HM, Pedersen TM, Vinding RK,
Thorsteinsdóttir S, Arianto L. Effect of
Vitamin D: A Randomized Clinical Trial3: A
Randomized Clinical Trial Supplementation
During Pregnancy on Risk of Persistent
Wheeze in the Offspring: A Randomized
Clinical Trial. Jama. 2016 Jan 26;315(4):35361.
27.
Miliku K, Vinkhuyzen A, Blanken LM,
McGrath JJ, Eyles DW, Burne TH, Hofman A,
Tiemeier H, Steegers EA, Gaillard R, Jaddoe
VW. Maternal vitamin D concentrations during
pregnancy, fetal growth patterns, and risks of
adverse birth outcomes, 2. The American
journal of clinical nutrition. 2016 Apr
20;103(6):1514-22.
28. Bodnar LM, Platt RW, Simhan HN. Earlypregnancy vitamin D deficiency and risk of
preterm birth subtypes. Obstetrics and
gynecology. 2015 Feb;125(2):439.
29. Wagner CL, Baggerly C, McDonnell SL,
Baggerly L, Hamilton SA, Winkler J, Warner
G, Rodriguez C, Shary JR, Smith PG, Hollis
BW. Post-hoc comparison of vitamin D status
at three timepoints during pregnancy
demonstrates lower risk of preterm birth with
higher vitamin D closer to delivery. The
Journal of steroid biochemistry and molecular
biology. 2015 Apr 1;148:256-60.

30.
Munger KL, Åivo J, Hongell K, SoiluHänninen M, Surcel HM, Ascherio A. Vitamin
D status during pregnancy and risk of multiple
sclerosis in offspring of women in the Finnish
maternity cohort. JAMA neurology. 2016 May
1;73(5):515-9.
31.
Mirzakhani H, Carey VJ, McElrath TF,
Laranjo N, O'Connor G, Iverson RE, LeeParritz A, Strunk RC, Bacharier LB, Macones
GA, Zeiger RS. The Association of Maternal
Asthma and Early Pregnancy Vitamin D with
risk of preeclampsia: an observation from
vitamin D antenatal asthma reduction trial
(VDAART). The Journal of Allergy and
Clinical Immunology: In Practice. 2018 Mar
1;6(2):600-8.
32. Moon RJ, Harvey NC, Cooper C, D’Angelo
S, Crozier SR, Inskip HM, Schoenmakers I,
Prentice A, Arden NK, Bishop NJ, Carr A.
Determinants
of
the
maternal
25hydroxyvitamin D response to vitamin D
supplementation during pregnancy. The
Journal of Clinical Endocrinology &
Metabolism. 2016 Oct 28;101(12):5012-20.
33.
Al-Garawi A, Carey VJ, Chhabra D,
Mirzakhani H, Morrow J, Lasky-Su J, Qiu W,
Laranjo N, Litonjua AA, Weiss ST. The role of
vitamin D in the transcriptional program of
human pregnancy. PloS one. 2016 Oct
6;11(10):e0163832.
34. Firouzabadi RD, Rahmani E, Rahsepar M,
Firouzabadi MM. Value of follicular fluid
vitamin D in predicting the pregnancy rate in
an IVF program. Archives of gynecology and
obstetrics. 2014 Jan 1;289(1):201-6.

Access this Article in Online
Website:
www.ijcrims.com
Subject:
Medical Sciences
Quick Response Code
How to cite this article:
Maryam Nakhaee Moghadam. (2018). The Effect of low Serum Vitamin D Levels on the Prevalence of
Preeclampsia in Pregnant Women. Int. J. Curr. Res. Med. Sci. 4(8): 5-9.
DOI: http://dx.doi.org/10.22192/ijcrms.2018.04.08.002
9

