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Abstract
Purpose: This study is striving to test the hypothesis that a low dosage of myo-inositol supplementation
may decrease the likelihood of gestational diabetes in overweight, pregnant women.

Methods: A randomized, double-blind, controlled trial was performed on 60 eligible overweight, pregnant
women at 12-14 weeks of gestation at two Iranian obstetric clinics. The participants were divided into two
groups based on blocked randomization. The myo-inositol group, receiving 2000 mg plus 200 μg folic
acid daily and the control group, receiving 400 μg of folic acid daily from 14 - 24 gestational weeks. The
occurrence of gestational diabetes was determined based on 75-g 2-hour oral glucose tolerance test
(OGTT) at 24–28 gestational weeks, which was the primary outcome of the study. The secondary
outcomes were: the evaluation of insulin therapy, insulin resistance, and lipid pro�le, gestational weight
gain, as well as fetal and maternal outcomes.

Results: The incidence of gestational diabetes in myo-inositol group was noticeably minimized compared
with that of the control group (RR 0.29, 95% CI 0.09-0.94, p= 0.037). There were no differences between
the two groups in terms of fasting blood sugar, fasting insulin, HOMA-IR, insulin therapy, and triglyceride.
There was no report of severe adverse drug reactions, either.

Conclusions: The absolute risk reduction and the ‘‘Number-Needed-to-Treat’’ for gestational diabetes were
26.8% (95% CI, 5.6–48) and 3.7 (95% CI, 2.1–18.0), respectively. Hence, it can be concluded that
approximately one out of every four overweight pregnant women receiving myo-inositol bene�tted from
its daily intake.

Background
Gestational diabetes, one of the most prevalent endocrine disorders during pregnancy, can be described
as glucose intolerance, which occurs or is diagnosed �rst during pregnancy [1]. Its prevalence may vary
depending on the dietary regimes, race, and use of different diagnostic methods [2]. The diagnosis of
gestational diabetes is usually done through an oral glucose tolerance test (OGTT) in the second
trimester between 24–28 weeks [3]. It is generally assumed that many risk factors can be associated with
the incidence of gestational diabetes during pregnancy. Some of these factors are: being overweight,
obese, advancing age, recurrent abortions, persistent glucosuria, the family history of diabetes, poly cystic
ovarian syndrome, previous gestational diabetes, as well as gaining excessive weight during pregnancy
[4, 5]. Among the above-mentioned factors, pre pregnancy body mass index (BMI) could be attributed to
such pregnancy complications as gestational diabetes and pregnancy-induced hypertension/ pre-
eclampsia [6, 7]. Given the growing prevalence of obesity, polycystic syndrome, and the resulting increase
in gestational diabetes, it is imperative to consider prophylactic strategies so as to prevent the unintended
consequences of gestational diabetes among pregnant women [8, 9].

To date, various methods such as diet modi�cation, exercise, life style changes, insulin therapy, and oral
diabetes agents (metformin and glyburide) have been used to prevent gestational diabetes, but the
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e�cacy of these methods has not yet been fully proved [10–13]. To this end, several clinical trials have
already evaluated the effect of myo-inositol on the prevention of gestational diabetes, but the results
have been inconsistent [14–16]. In a recent meta-analysis based on �ve clinical trial studies, Vitagliano et
al. [17] found that taking 4000 mg myo-inositol daily during pregnancy could serve as an effective
alternative to improve glycemic homeostasis and minimize the risk of gestational diabetes. It is also
deemed as a fresh approach for the prevention of gestational diabetes without any adverse effects. In
addition, there are three other review articles demonstrating that there is a need for different doses of
myo-inositol in order to evaluate their effects on pregnant women [18–20]. In light of these concerns, we
performed a randomized, double-blind clinical trial to investigate the hypothesis that a low dose of myo-
inositol supplementation during the second trimester of pregnancy can decrease the likelihood of
developing gestational diabetes in overweight pregnant women.

Methods
This study, a randomized, double-blind, controlled trial attempt, strove to investigate the impact of myo-
inositol supplementation on the prevention of gestational diabetes in overweight, pregnant women. The
estimated sample size was established based on 50% reduction in the occurrence of gestational diabetes
(primary outcome) with the alpha value of 80% (2- tailed alpha of 0.05) and the beta value of 20%. The
target sample size comprised approximately 30 subjects in each group, assuming an adverse reaction of
15% and an expected loss of 20% in the follow-up.

The myo-inositol group received the daily intake of 2000 mg myo-inositol plus 200 micrograms folic acid
from 14–24 gestational weeks [21]. The control group also received the daily intake of 400 µg of folic
acid from 14–24 gestational weeks. The diagnosis of gestational diabetes was done through 75-g 2-hour
oral glucose tolerance test (OGTT) at 24–28 gestation weeks. If a value was ≥ 92mg/dl at 0 hours, ≥ 180
mg/dl at 1-hour, and ≥ 153 mg/dl at 2-hour, then it was regarded as diagnostic gestational diabetes [22].

Seventy six singleton, overweight, pregnant women (pre pregnancy BMI ≥ 25 and < 30 kg/ m2) [23], aged
18–40, were enrolled at their �rst visits (the �rst trimester pregnancy). They were chosen from two clinics
of gynecology and obstetrics in Babol. The study was carried out over the period between April 2018 and
February 2020. Having elucidated the procedure and the possible side effects of myo-inositol
supplement, the researchers gave the written informed consents to the participants to �ll out. The women
with diabetes, a history of hypertension, cardiovascular diseases, current smoking or drinking habits were
excluded from the study. Those who had experienced the death of family members or received
corticosteroids during pregnancy were also excluded from the study. Moreover, the eligible participants’
attributes, including their age, parity, family history of diabetes, neck circumference, the self-reported pre-
pregnancy BMI, and the pre-pregnancy waist circumference were meticulously recorded. Blood samples
were also collected after an overnight fasting of 10–12 hours in order to measure fasting glucose, fasting
insulin, total cholesterol, and triglyceride. The serum glucose and lipids were de�ned based on
commercially available kits (Pars Azmoon, Tehran, IR Iran). Serum insulin concentration was done
through Elisa kit (DRG Diagnostics, Marburg, Germany). The homeostasis model assessment-estimated
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insulin resistance (HOMA-IR) value was calculated through the bellowing formula: fasting insulin in
µU/mL multiply fasting glucose in mg/dL divided by 405. Finally, sixty eligible women were randomly
assigned to either a control or a myo-inositol group based on the blocked randomization with a block size
of 4, which was done through a computer-generated random numbers. The randomization was
conducted at both clinics of gynecology and obstetrics. Random number listing and concealment
allocation were conducted through no clinical investigations in order to guarantee that each subject had
an equal chance of being selected for the intervention group or the control group. The sachets containing
2000 mg of a myo-inositol supplementation powder (LO.LI. Pharma ,Rome, Italy, Inofulic) and 200 µg of
folic acid for the intervention group and the sachets containing 400 µg of folic acid for the control group
were prepared by a pharmacist. It should be mentioned that the sachets for the control group were
identical in color, �avor and texture. The Pharmacist sealed all the envelopes and assigned a number to
each envelope. Each participant was provided with seventy sachets for a total of 10 weeks. Telephone
call reminders were made every week to those receiving the sachets. All pregnant women were requested
to bring the remaining sachets during their prenatal visits to monitor their compliance with the procedure
of the study. The �nal compliance was assessed at the time of OGTT through counting sachets. If 90% of
sachets had been actually taken, the individual’s compliance was acceptable. All women were advised
not to take other vitamins or supplements except for the daily intake of 60 mg iron supplement. The
participants, the researcher collecting data, and the person analyzing the data were all blinded to
treatment allocation. The break of the blinding codes was done by the pharmacist after data analysis.

The incidence of gestational diabetes (abnormal oral glucose tolerance test) at 24–28 gestational weeks
was the primary outcome of this study. In addition, the secondary outcomes were: the evaluation of
insulin resistance and lipid pro�le, insulin therapy, inappropriate gestational weight gain, caesarean
section, pregnancy-induced hypertension / pre-eclampsia, preterm delivery (< 37 gestational weeks), fetal
macrosomia (> 4 kg), shoulder dystocia, neonatal respiratory distress syndrome (RDS), and neonatal
intensive care unit (NICU) admissions. The occurrence of adverse drug effects caused by intervention
such as the presence of uterine contractions, headache, nausea / vomiting, diarrhea, tiredness, and
�atulence were all assessed during follow-up visits.

Two participants, one in each group, were excluded from the study during the follow up due to their mid-
trimester abortions. Also, there were two losses in the follow-up phase in myo-inositol group due to lack
of desire to continue the study (one woman) and severe side effect (on women with headache). Finally,
27 women in myo-inositol and 29 women in the control group completed the study (Fig. 1).

The data analysis was performed using SPSS statistics version 20 (IBM, Chicago, IL). All continuous
variables were normally distributed. T-test was used to compare the means of the two groups. The
primary and secondary outcomes were assessed through a multiple regression approach for the analysis
of covariance (ANCOVA) for parametric parameters and relative risk (RR) with 95% con�dence intervals
(CI) for non-parametric using MedCalc® (https://www.medcalc.org/calc/relative_risk.php). A value of P < 
0.05 was regarded as statistically signi�cant.
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Results
It is worth mentioning that the attributes of the two groups were akin in terms of maternal age, nulliparity,
the family history of diabetes, the pre-pregnancy BMI, neck circumference, pre-pregnancy waist
circumference, fasting insulin, fasting glucose, the total cholesterol, triglyceride, and HOMA-IR at baseline
(Table 1). There was only one case in myo-inositol group who reported an adverse reaction to drug intake,
but there was no report of adverse reaction from the control group. The incidence of gestational diabetes
in myo-inositol group was 11.1% compared with that of 37.9% in the control group, RR 0.29 (95%CI 0.09–
0.94) (p = 0.037). There was only one case with gestational diabetes in the myo-inositol group who was
treated with insulin, whereas there were �ve in the control group. It is worth mentioning that the difference
between the two groups in terms of insulin therapy was not statistically signi�cant. The occurrence of the
inappropriate gestational weight gain in myo-inositol group was signi�cantly lower than that of the
control group, 40.8% versus 75.9%, RR 0.57 (95%CI 0.35–0.95) (p = 0.038). It must be noted that the rate
of caesarean section and the occurrence of PIH or pre-eclampsia, preterm delivery, fetal macrosomia,
RDS, and NICU admissions were similar in both groups. No evidence of shoulder dystocia was found in
both groups, either (Table 2). Furthermore, a statistically signi�cant increase in total cholesterol and
triglyceride was observed in both groups after the intervention (p < 0.0001). There was, however, no
signi�cant mean difference in triglyceride between the two groups. As far as total cholesterol is
concerned, there was a signi�cant mean difference between the two groups (myo-inositol group –
placebo group) -24.40 (95% CI − 40.85 to − 7.96) (p = 0.004). Despite the fact that the average HDL
cholesterol signi�cantly increased in myo-inositol group (p = 0.029), no signi�cant mean difference was
observed between the two groups. There was no difference reported between the two groups in terms of
FBS, fasting insulin, and HOMA-IR (Table 3). Fortunately, no sever adverse drug reactions were reported
by pregnant women.
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Table 1
Baseline characteristics of the pregnant women in Both Groups

Characteristic Myo-inositol group

(N = 27)

Mean ± SD

Control group

(N = 29)

Mean ± SD

Age (years) 27.8 ± 4.2 29.3 ± 4.4

Nulliparity, n (%) 15 (55.6) 16 (55.2)

Family history of diabetes, n (%) 8 (29.6) 11 (37.9)

Pre- Prepregnancy BMIa (kg/m2) 27.3 ± 1.8 26.9 ± 1.9

Neck circumference (cm) 33.1 ± 2.1 33.3 ± 1.8

Pre- Prepregnancy WCb (cm) 100.3 ± 7.9 101.8 ± 8.3

Fasting glucose (mg/dL) 10.8 ± 6.9 12.7 ± 5.0

Fasting insulin (µU/mL) 84.0 ± 6.8 85.2 ± 6.5

HOMA-IR* 2.3 ± 1.6 2.7 ± 1.0

Total cholesterol (mg/dL) 188.4 ± 37.3 173.3 ± 34.3

Triglyceride(mg/dL) 128.8 ± 50.4 155.8 ± 59.3

aBMI body mass index, bWC waist circumference
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Table 2
Primary and secondary outcomes among pregnant women in Both Groups

Outcome Myo-inositol
group

(N = 27)

N (%)

Control
group

(N = 29)

N (%)

Relative risk
(RR)

(95% CI)

p

Gestational diabetes diagnosis 3 (11.1) 11 (37.9) 0.29 (0.09, 0.94) 0.038

Insulin therapy 1 (3.7) 5 (17.2) 0.21 (0.03, 1.72) 0.147

Inappropriate gestational weight
gain

11 (40.8) 22 (75.9) 0.57 (0.35, 0.95) 0.032

Caesarean section 17 (63.0) 19 (65.5) 0.96 (0.65, 1.42) 0.842

PIHa or pre-Eclampsia 0 (0) 1 (3.4) 0.36 (0.02, 8.41) 0.523

Preterm delivery 2 (7.4) 3 (10.3) 0.72 (0.13, 3.96) 0.702

Fetal macrosomia (> 400kg) 2 (7.4) 2 (6.9) 1.07 (0.16, 7.10) 0.941

Shoulder dystocia 0 0 1.07 (0.02,
52.19)

0.972

RDSb 0 2 (6.9) 0.21 (0.10, 4.27) 0.313

NICU admissionsc 2 (7.4) 5 (17.2) 0.43 (0.090,
2.03)

0.287

aPIH Pregnancy induced hypertension, bRDS Neonatal respiratory distress syndrome c NICU: Neonatal
Intensive Care Unit
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Table 3
Comparisons of oral glucose tolerance test, insulin sensitivity, and lipid characteristics in pregnant

women before and after intervention (24–28 Weeks of Gestation) in both groups
Outcome Myo-inositol group (N = 27) Control group (N = 29) Mean

Difference
(95%CI)

P

  Before

Mean 
± SD

After

Mean 
± SD

P Before

Mean 
± SD

After

Mean 
± SD

P Myo-inositol
– Control

 

FBSa

(mg/dL)
84.0 ± 
6.8

82.7 ± 
7.8

0.480 85.2 ± 
6.5

83.1 ± 
10.4

0.305 − 0.09 (− 5.01,
4.84)

0.972

Fasting
insulinb

(µU/mL)

10.8 ± 
6.9

12.3 ± 
6.6

0.210 12.7 ± 
5.0

12.2 ± 
4.8

0.646 0.95(-1.81,
3.73)

0.493

HOMA-IRc 2.3 ± 
1.6

2.6 ± 
1.5

0.298 2.7 ± 
1.0

2.5 ± 
1.1

0.622 0.19(− 0.45,
0.83)

0.550

Total
cholesterol
(mg/dl)

188.4 
± 37.3

217.7 
± 47.3

< 
0.0001

173.3 
± 34.3

229.3 
± 36.2

< 
0.0001

-24.40(-40.85,
-7.96)

0.004

Triglyceride
(mg/dL)

128.8 
± 50.4

209.4 
± 87.5

< 
0.0001

155.8 
± 59.3

273.2 
± 22.9

0.007 − 34.05(− 
123.78,55.68)

0.450

HDL (mg/dL) 55.3 ± 
11.1

65.9 ± 
23.7

0.029 57.6 ± 
12.1

60.2 ± 
11.7

0.153 5.71(-4.28,
15.69)

0.257

a FBS Fasting blood Sugar, b OGTT Oral Glucose Tolerance Test, c HOMA-IR Homeostasis Model
Assessment of Insulin Rsistance, dPartial eta squared

Discussion
The present study found that the daily intake of 2000 mg of my-oinositol supplement plus 200 µg of folic
acid during the second trimester of pregnancy could decrease the incidence of the gestation diabetes
among the overweight, pregnant women. Our �nding aligns with the result of a previous study,
administrating the same myo-inositol supplement twice a day in both the second and third trimesters of
pregnancy and reported a noticeable reduction for gestational diabetes [23]. In a similar vein, Facchinetti
et al. [24] reported that gestational diabetes was reduced in overweight/obese pregnant women by taking
2000 mg of myo-Inositol plus 200 µg of folic acid twice a day between the 11th week of pregnancy and
delivery, 14.0% compared with 33.6%, respectively. Continuing the same line of research, D’Anna et al. [25]
conducted a study in which obese pregnant women took the same dosage (total 4000 mg myo-Inositol
plus 200 µg of folic acid/daily) for the same period of time (in both second and third trimester). The
results demonstrated that the likelihood of gestational diabetes was minimized in the myo-inositol group
compared with that of the control group. While the previous studies claimed that the administration of
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myo-inositol from the early stages of pregnancy could decrease the occurrence of gestational diabetes in
overweight women [26], our �nding depicted that a lower dose of myo-inositol could be used during the
second trimester to maximize the likelihood of gestational diabetes.

In the present study, insulin therapy started when the glycemic status of pregnant women was not under
control. We did not �nd a signi�cant decrease in insulin as a result of insulin therapy through myo-
inositol. Also, the absolute risk increase for insulin therapy was not signi�cant. That could be attributed to
the fact that the participants did not receive myo-inositol during the third trimester of pregnancy. We
assume that receiving myo-inositol with low-glycemic diet during the third trimester of the pregnancy
could be a more effective strategy to control glycemic women with gestational diabetes. Contrary to this
assumption, Matarrelli et al. reported that insulin therapy was not reduced with the administration of a
higher dosage of myo-inositol during the entire period of pregnancy [15]. In light of these concerns, we
recommend that it is urgent to conduct future trials with larger samples to assess as to whether taking
myo-inositol once a day during the second trimester of pregnancy can prevent gestational diabetes.

It is thought that the interaction between adipokynes with visceral tissue in overweight women may result
in insulin resistance. In addition, it is generally assumed that there are insulin resistance,
hyperinsulinemia, and decreased insulin sensitivity during the third trimester of pregnancy [27, 28].
Despite the fact that several studies have already shown that myo-inositol could be the major factor for
the decrease of HOMA-IR and the increase of insulin resistance [2, 29, 25], we did not �nd any signi�cant
decrease in HOMA-IR in our study. These results also revealed that myo-inositol supplementation could
not decrease lipid pro�les. This dosage of myo-inositol, taken during the second trimester of pregnancy
only, may be inadequate to decrease HoMA-IR, insulin resistance and lipid pro�les in overweight pregnant
women. This study was an attempt to investigate the maternal weight gain during pregnancy. The results
demonstrated that myo-inositol may mitigate the occurrence of inappropriate maternal weight gain
during pregnancy. Our �nding is congruous with the result of a research study having a similar effect on
weight gain [24].

Although the occurrence of gestational diabetes was reduced in our study, which is a signi�cant
achievement for us, we did not manage to achieve better caesarean section rate, PIH or pre-Eclampsia,
preterm delivery, fetal macrosomia, RDS, and NICU admissions through myo-inositol. Nonetheless, the
adverse outcomes such as RDS and NICU admissions were very small. In myo-inositol group, we did not
observe any PIH or pre-Eclampsia, which was probably due to small sample size. Furthermore, the rate of
cesarean section was very high in both groups, and all fetal macrosomic births were delivered by
cesarean section in this study. It must be noted that shoulder dystocia was not observed in both groups,
either.

It is worth mentioning that no severe adverse drug reactions caused by myo-inositol were reported by
pregnant women. Only one pregnant woman reported headaches, who was subsequently excluded from
the study, but it had nothing to do with myo-inositol. A major strength of this study is its randomized,
double-blind design, while all the previous studies were open-label trials. In addition, our study was the



Page 10/14

�rst study of its kind to have used relatively low myo-inositol during the preliminary weeks of pregnancy.
Furthermore, all participants had access to the main researcher through telephone 24-h, and the main
researcher could frequently contact them to monitor their compliance with the aims of the study.

One major limitation of our study was our limited power to detect the adverse birth outcomes and the
side-effect of myo-inositol due to small sample size. The primary goal of our study was to investigate the
effect of myo-inositol supplementation on gestational diabetes. Finally, there is an urgent need for a more
comprehensive study to assess the risk of adverse birth outcomes and the side-effects of myo-inositol on
overweight pregnant women.

Conclusions
The absolute risk reduction and ‘‘Number-Needed-to-Treat’’ for gestational diabetes were 26.8% (95% CI,
5.6–48 and 3.7 (95% CI, 2.1–18.0), respectively. Therefore, approximately one out of four overweight
pregnant women receiving myo-inositol bene�ted from it. Myo-inositol was also found to be effective in
decreasing inappropriate weight gain during pregnancy. Nonetheless, this study, as far as we know, was
the �rst randomized, double-blind, clinical trial to investigate the effect of a low dosage of myo-inositol
supplementation on the occurrence of gestational diabetes in overweight pregnant women. The results
showed that taking low dosages of myo-inositol supplementation during the second trimester of
pregnancy could be an effective strategy for the prevention of gestational diabetes. More investigations
with larger samples of overweight pregnant women are required to con�rm these �ndings, though.
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Figure 1

Consort Fellow diagram of the participants


