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Abstract

Background: Despite the fact that many studies have been published about the risk factors
associated with gestational diabetes mellitus, its prevalence remains high. The aim of this study
was to examine the relationship between the history of irregular menses and gestational diabetes
mellitus among pregnant women.

Methods: This case-control study was conducted on 51 pregnant women with gestational diabetes
mellitus in prenatal clinics of Ayatollah Rouhani hospital in Babol, Mazandaran, from January 1,
2014 to December 31, 2015. At first, women with family history of diabetes mellitus, pre-
pregnancy diabetes mellitus, previous gestational diabetes mellitus, age >35 years, weight >110 kg
were excluded from the study. Then, one random control was systematically selected for each
case, which was matched for age. All statistical analyses were performed through SPSS (Version
22). P-values less than 0.05 were considered statistically significant.

Results: Irregular menses was not associated with gestational diabetes. The mean menarche at age
was lower among the women with gestational diabetes (p=0.03). There was a significant
association between menarche at age and gestational diabetes (OR, 6.74; 95% CI, 1.41-32.17).
Dysmenorrhea did not differ between subjects with and without menstrual irregularities.
Conclusion: We concluded that early menarche at age (<12 years) could be an important
consideration for obstetricians, who adopt a selective screening approach to gestational diabetes.
Keywords: Gestational diabetes mellitus Irregular menses, Menarche at age

Approximately, 4% of pregnancies are complicated by
diabetes, 90% of which are gestational diabetes (3)
with severe maternal and fetal complications such as

Introduction

preeclampsia, premature rupture of membranes,
preterm delivery, cesarean section, hydramnios, fetal
macrosomia, hypoglycemia and the low-birth weight of

Gestational diabetes is the most common
metabolic disorder during pregnancy (2).
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the infant (3-10). The prevalence of gestational
diabetes varies from 1-14% in different parts of the
world (2, 11). The review study on the prevalence of
gestational diabetes in Iran in 2008 was as follows: the
prevalence in different parts of Iran was 1.3 to 8.9; its
prevalence among women with no risk factor in Tehran
was 4.4%; and in women having at least one risk factor
in Sari city was reported to be 10% (12). The known
risk factors for gestational diabetes include age, history
of diabetes in first-degree relatives, obesity, and
polycystic ovarian syndrome (4, 5, 13-15). One of the
common manifestations of PCOs is irregular
menstruation (48- 49). Therefore, we hypothesized that
irregular menstrual could predict gestational diabetes
mellitus because of the association of PCOs with oligo-
ovulation. A few studies have shown a significant
association between menstrual irregularity and
gestational diabetes (17), menorrhagia and gestational
diabetes (18), oligomenorrhea and amenorrhea with
hyperinsulinemia (19), menstrual cycles longer than 40
days or so, and irregular and type 2 diabetes (20, 21).
Since the discoveries of new risk factors require
extensive studies and can also increase the sensitivity
of screening programs, the aim of this study was to
evaluate the relationship between the history of
irregular menses and gestational diabetes mellitus
among pregnant women.

Materials and Methods

This case-control study was conducted on pregnant
women with gestational diabetes mellitus in prenatal
clinics of Ayatollah Rouhani hospital in Babol,
Mazandaran, from January 1, 2014 to December 31,
2015. All patients in the study were given written
consents. This study was approved by the Ethics
Committee of the University of Medical Sciences. This
sample number can identify 95% confidence level and
80% test power the 0.5 size of variables of menstrual
disorder for the incidence of gestational diabetes.

Gestational diabetes was diagnosed based on the
presence of > 2 of the following abnormal plasma
glucose in a 3-hour of 100 gram oral glucose tolerance
testing: fasting >105 mg/dL, 1-hour > 190 mg/dL,
2hour > 165 mg/dL, and 3-hour > 145 mg/dL. About
sixty pregnant women referring to routine prenatal care
clinics were diagnosed with gestational diabetes during
the two years.

In order to determine the associated gestational
diabetes accurately, women with a history of family
diabetes mellitus, pre-pregnancy diabetes mellitus,
previous gestational diabetes mellitus, age >35 years,
weight >110 kg were excluded because these are
known as traditional risk factors for gestational
diabetes.

Then, initially, information on age, a family history
of diabetes mellitus, pre-pregnancy diabetes mellitus,
previous gestational diabetes mellitus, and weight were
recorded, according to which 9 cases (17.6 %) were
excluded and 51 cases remained for the study. After the
selection of the case group, for each case, one random
control was systematically selected, which was
matched in terms of age. Variables of this study
included anthropometry variables (weight, height, and
body mass index), socioeconomic variables (education
level, economic status), alcohol intake, smoking,
menarche age, and pre-gestational menstrual histories.
Menstrual status was divided into two categories
known as regular and irregular menses. The women
who reported their menstrual cycle > 40 days were
categorized as irregular menstrual cycles. None of the

Table 1. Characteristics of women with and without gestational

diabetes
With without
gestational gestational P
Variables diabete diabetes value
N= 51 N= 51
Mean+SD Mean£SD
Age (years) 28.0(5.0) 28.0(4.6) 0.653
Weight (Kg) 75.8(14.0)  76.3(13.9) 0.832
Height (Cm) 161.5(5.9) 160.8(5.8) 0.927
Body mass index (kg/mz) 29.0(4.9) 29.5(5.6) 0.469
Menarch age (years) 13.2(1.3) 12.7(1.3) 0.03
Education level (years)
<9 23(45.1) 22(43.1) 0.137
9-11 17(33.3) 10(19.6)
>12 11(21.6) 19(37.3)
Economic status
Good 21(41.2) 23(45.1) 0.917
Moderate 25(49.0) 23(45.1)
Bad 5(9.8) 5(9.8)
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Table 2. History of specifications of the menstrual cycle in women with

women reported alcohol use, cigarette smoking, and
hormonal drugs within and before the pregnancy
period. The base-line demographics, body mass index,
and menstrual history were compared between the two
groups.

All analyses were performed with SPSS (Version
22.0). Chi-Square and independent t-test were used for
the qualitative and quantitative variables. P values less
than 0.05 were considered significant.

Results

The average age of the participants was 27.1+4.9
(minimum age 18 years and maximum age 35 years).
The groups were similar in age, weight, height, body
mass index, education level, parity, and economic
status. The mean menarche at age was lower among the
women with gestational diabetes (p=0.03) (Table 1),
and the lower menarche was more frequent among the
women with gestational diabetes (p=0.008). There was
a significant association between menarche at age and
gestational diabetes (OR, 6.74; 95% CI, 1.41-32.17).
Irregular menses was not associated with gestational
diabetes. Dysmenorrhea did not differ between subjects
with and without menstrual irregularities (Table 2).

Discussion

According to the findings of this case-control study,
irregular menstruation was not associated with
gestational diabetes. Haver et al. found that women
with menstrual disorder were more likely to get

gestational diabetes, 75.3 times (CI 95%=1.28-11.51)

and without gestational diabetes.

Without With
Variables gestational gestational
diabetes diabetes ~ value
N=51 N=51
N(%0) N(%)
Menstrual status
Regular menstural ~ 44(86.3) 40(78.4) 0.299
Irregular menstrual ~ 7(13.7) 11(21.6)
Dysmenorrheal
Yes 15(29.4) 21(41.2) 0.214
No 36(70.6) 30(58.8)
Menarche at age
<12 2(3.9) 11(21.6) 0.008
>12 49(96.1) 40(78.4)

diagnosis of diabetes according to World Health
Organization criteria or the Carpenter and Kastan
criteria in different studies.

In our study, the age of first menarche is associated
with gestational diabetes, which is consistent with the
results of Liwei Chen et al. who represented early age
of menarche as a novel risk factor for gestational
diabetes (47). However, this is incongruous with the
result of a study by Karimian et al. in 2006 (39). This
discrepancy can be attributed to differences in the age
distribution of the study subjects.

The aims of screening for gestational diabetes
mellitus is to prevent its adverse effects on the baby
and also to determine the individuals, who are at risk
for the development of type 2 diabetes mellitus later in
life. Many studies defined risk factors of gestational
diabetes. In studies by Seshiah et al. (2003) (29),
Boriboonhirunsarn et al. (2006) (30), and Gatahun et
al. (2010), it was found that women aged between 25-
35 years were at risk of gestational diabetes (31). In a
study on risk factors for gestational diabetes in 2014,
Sreckanthan et al. found that age was associated with
diabetes during pregnancy (28). Therefore, we matched
age among the two groups. In addition, Yang et al. in
2009 (35), Kaaja et al. in 2009 (36), Tabak et al. in
2011 (37) and Al-Rowaily et al. in 2010 also found the
history of diabetes in first-degree relatives as the risk
factor for diabetes during pregnancy (38). Due to
genetic similarities, pregnant women with a family
history of diabetes are at increased risk of gestational
diabetes than other women. Several studies have shown
that body mass index of the women before pregnancy
can be a predicting factor for gestational diabetes (41,
32, 42, 28). Therefore, it can be realized why we
controlled traditional risk factors of gestational
diabetes in the two groups in this study.

One limitation of this study was that the menstrual
cycle information was evaluated based on the patient's
memory at the time of pregnancy, which is of low
accuracy, and another limitation was the size of the
sample. Therefore, it is vital to conduct further
prospective studies to assess the potential risk factors
for the irregular menses and gestational diabetes
mellitus with larger samples. It would also be better to
obtain information about menstrual cycle before the
pregnancy.
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Conclusion

This study helped us realize the importance of early
menarche age identifying factors affecting the health of
pregnant women. The results of this study can persuade
midwives, physicians, and health care practitioners to
pay attention to menarche age before pregnancy. We
did not find any association between irregular
menstruations and gestational diabetes.
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