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OBJECTIVE: This study was performed to evaluate the effects of vitamin D and omega-3 fatty acids
co-supplementation on glucose metabolism and lipid concentrations in gestational diabetes (GDM)
patients.

METHODS: This randomized double-blind placebo-controlled clinical trial was done among 140
GDM patients. Participants were randomly divided into 4 groups to receive: (1) 1000 mg omega-3 fatty
acids containing 360 mg eicosapentaenoic acid and 240 mg docosahexaenoic acid (DHA) twice a
day 1 vitamin D placebo (n 5 35); (2) 50,000 IU vitamin D every 2 weeks 1 omega-3 fatty acids
placebo (n 5 35); (3) 50,000 IU vitamin D every 2 weeks 1 1000 mg omega-3 fatty acids twice a
day (n 5 35), and (4) vitamin D placebo 1 omega-3 fatty acids placebo (n 5 35) for 6 weeks.

RESULTS: After 6 weeks of intervention, patients who received combined vitamin D and omega-3
fatty acids supplements compared with vitamin D, omega-3 fatty acids, and placebo had significantly
decreased fasting plasma glucose (27.3 6 7.8, 26.9 6 6.6, 24.0 6 2.5, and 11.0 6 11.4 mg/dL,
respectively, P , .001), serum insulin levels (21.9 6 1.9, 21.3 6 6.3, 20.4 6 6.3,
and 12.6 6 6.5 mIU/mL, respectively, P 5 .005), homeostatic model of assessment for insulin resis-
tance (20.7 6 0.6, 20.5 6 1.4, 20.2 6 1.5, and 10.6 6 1.5, respectively, P , .001) and increased
quantitative insulin sensitivity check index (10.01 6 0.01, 10.008 6 0.02, 10.002 6 0.02, and
20.005 6 0.02, respectively, P 5 .001). In addition, changes in serum triglycerides
(28.2 6 41.0, 17.6 6 31.5, 13.6 6 29.9, and 120.1 6 29.6 mg/dL, respectively, P 5 .006) and

* Corresponding author. Department of Biochemistry and Nutrition,

Kashan University of Medical Sciences, PO Box 8715988141, Kashan,

Iran.

** Corresponding author. Department of Gynecology and Obstetrics,

School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran.

E-mail addresses: dr.m.razavi1357@gmail.com; asemi_r@yahoo.com

Submitted September 6, 2016. Accepted for publication January 20,

2017.

1933-2874/� 2017 National Lipid Association. All rights reserved.

http://dx.doi.org/10.1016/j.jacl.2017.01.011

Journal of Clinical Lipidology (2017) -, -–-

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:dr.m.razavi1357@gmail.com
mailto:asemi_r@yahoo.com
http://dx.doi.org/10.1016/j.jacl.2017.01.011
http://dx.doi.org/10.1016/j.jacl.2017.01.011


very low–density lipoprotein cholesterol (21.6 6 8.2, 11.5 6 6.3, 10.8 6 6.0, and 14.0 6 5.9 mg/
dL, respectively, P 5 .006) in the vitamin D plus omega-3 fatty acids group were significantly different
from the changes in these indicators in the vitamin D, omega-3 fatty acids, and placebo groups.

CONCLUSION: Overall, vitamin D and omega-3 fatty acids co-supplementation for 6 weeks among
GDM patients had beneficial effects on fasting plasma glucose, serum insulin levels, homeostatic
model of assessment for insulin resistance, quantitative insulin sensitivity check index, serum triglyc-
erides, and very low–density lipoprotein cholesterol levels.
� 2017 National Lipid Association. All rights reserved.

Introduction

Gestational diabetes (GDM) is defined as any carbohy-
drate intolerance and impaired insulin metabolism with the
onset or first recognition during pregnancy.1 GDM affects
1% to 14% of pregnancies depending on the diagnostic
criteria, gestational age, and characteristics of the study
population.2 GDM is associated with a marked effect on
the future health of both mother and offspring including
pre-eclampsia,3 shoulder dystocia, higher rates of cesarean
section,4 macrosomia, neonatal hypoglycemia, and respira-
tory distress syndrome.5 In addition, hyperinsulinemia and
hyperglycemia during pregnancy have the potential to be
detrimental to growth and metabolism in the offspring.6

Dyslipidemia is associated with type II diabetes mellitus,7

endothelial dysfunction, atherosclerosis, and intrauterine
growth retardation.8

Prior studies have suggested that circulating levels of
vitamin D9 and omega-3 fatty acids10 were low in GDM sub-
jects than those healthy pregnant women. In addition, data
on the effect of vitamin D or omega-3 fatty acids supplemen-
tation alone on metabolic profiles are conflicting. Nowadays,
there is a growing interest to use vitamin D and omega-3
fatty acids during pregnancy. The basis of this interest is
because of both vitamin D deficiency during pregnancy11

and the results of epidemiologic observations exhibiting
the significant inverse association between vitamin D or
omega-3 fatty acids and pregnancy complications.12,13

Furthermore, few studies have reported the beneficial effects
of vitamin D or omega-3 fatty acids supplementation alone
among GDM women. We have previously shown that
vitamin D treatment at dosage of 50,000 IU every 3 weeks
for 6 weeks in women with GDM improved glycemia, total
cholesterol, and LDL cholesterol concentrations but did not
influence other lipid profiles.14 Improved insulin resistance
was also observed after the intake of 1000 mg omega-3 fatty
acids per day for 6 weeks in GDM subjects, but unchanged
plasma glucose, insulin sensitivity, and lipid profiles.15 In
another study by Baidal et al.16 was seen that combined
high-dose omega-3 fatty acids and high-dose vitamin D3
therapy improved beta-cell function in patients with new
onset type I diabetes mellitus.

There are speculations that vitamin D and omega-3 fatty
acids may improve metabolic status because of their shared
functions and each nutrient-specific role that complements
the other nutrient’s functions.17,18 This trial was, therefore,

conducted to investigate the effects of vitamin D and omega-
3 fatty acids co-supplementation on parameters of glucose
homeostasis and lipid concentrations in GDM women.

Methods

Trial design

The present study was a 6-week prospective randomized
double-blind placebo controlled clinical trial.

Participants

This study was done among 140 GDM subjects aged 18-
40 years without prior diabetes that have been diagnosed
with GDM by ‘‘one-step’’ 2-h 75-g oral glucose tolerance
test (OGTT) at 24-28 weeks’ gestation referred to Kosar
Clinic in Arak, Iran from March 2016 to July 2016. We
diagnosed GDM based on the American Diabetes Associ-
ation guidelines19: those whose plasma glucose met 1 of the
following criteria were considered as having GDM: fasting
plasma glucose (FPG) $ 92 mg/dL, 1-hour OGTT
$ 180 mg/dL, and 2-hour OGTT $ 153 mg/dL.19 Exclu-
sion criteria were taking vitamin D and/or omega-3 fatty
acids supplements, taking insulin, placenta abruption, pre-
eclampsia, eclampsia, hypothyroidism and hyperthyroid-
ism, smokers, those with kidney or liver diseases.

Ethics statements

This research was conducted according to the principles
of the Declaration of Helsinki, and the study protocol was
approved by the ethics committee of Arak University of
Medical Sciences (reference number IR.ARAK-
MU.REC.1394.373). The study protocol was carefully ex-
plained to all subjects before obtaining informed consent
form. This trial was registered in the Iranian Web site
(www.irct.ir) for registration of clinical trials (http://www.
irct.ir: IRCT201605135623N78).

Study design

Patients were initially randomized to ‘‘intervention vs
Placebo,’’ and then divided into the 4 groups to intake
omega-3 fatty acids (n 5 35), vitamin D (n 5 35), vitamin
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