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Abstract

Objective: To investigate the prevalence and the related characteristics of oligomenorrhea among women within
childbearing age in China.

Study design: A large-scale community-based investigation was conducted from 2013 to 2015. A total of 12,964
women aged 18—49 years from 9 provinces/municipalities in China were recruited for healthcare screening in local
community health centers. Outcome measures include clinical history, ultrasonographic exam, and hormonal and
metabolic parameters.

Results: Among women within childbearing age in China, the prevalence of oligomenorrhea was 12.2% (1,579/12,964).
Both sociodemographic factors and medical history were significantly associated with oligomenorrhea (P <0.05). In such
women, the prevalence of obesity, acne, seborrhea, acanthosis, larger ovarian size, and polycystic ovarian morphology
was higher when compared with normal women; the prevalence of anti-Mullerian hormone, total testosterone, and
androstenedione (P<<0.05) was higher as well. The infertility rates of all women were higher in the oligomenorrhea
group (17.2%, 272/1,579) than in the non-oligomenorrhea group (9.0%, 1,024/11,385), and among women without
contraception, for the oligomenorrhea group, the infertility rate was 32.5% (128/394), and for the non-oligomenorrhea
group, 17.9% (400/2,240). In the oligomenorrhea group, 57.4% (156/272) of the women underwent treatments for
infertility, which was higher than the non-oligomenorrhea group 36.1% (370/1,024).

Conclusions: Obesity, acne, seborrhea, acanthosis, larger ovarian size, and polycystic ovarian morphology were
significantly associated with oligomenorrhea. The increase of anti-Mullerian hormone, total testosterone, and
androstenedione level was also demonstrated in the oligomenorrhea group. Higher prevalence of infertility and medical
treatment rate was observed in women with oligomenorrhea.
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Women’s Health

Introduction

Menstrual cycle disorders are a type of physiological dis-
ease which can affect pregnancy in women of reproductive
age. Oligomenorrhea is one of the most common types of
menstrual bleeding disorders, and an increasing number of
patients have sought medical help for this symptom in
recent decades. Women with oligomenorrhea have men-
struation intervals of more than 35 days and less than 90
days' or a total of 5-7 cycles a year.2. The prevalence of
oligomenorrhea has increased considerably in recent dec-
ades, ranging from 12% to 15.3% according to different
studies worldwide,? with 10%-20% occurring in infertile
women.* Therefore, diagnosis and treatment of menstrual
disorders are of utmost importance.>°

Menstrual cycle disorders are commonly caused by
endocrine disorders like polycystic ovary syndrome
(PCOS),’” thyroid dysfunction, premature ovarian failure,
hypothalamic dysfunction, and prolactinomas.® Especially,
patients with PCOS have reported symptoms of irregular
ovulation,” and an estimated 75%—-85% of them have
oligomenorrhea.'?

Hypothalamus—pituitary—ovary axis dysfunctions are
the main cause of oligomenorrhea, which could be affected
by numerous factors.!! Moreover, oligomenorrhea can
lead to a number of gynecological diseases, such as infer-
tility, hirsutism, and acne vulgaris.'?

After the lifting of the one-child policy gradually in
recent years,"””> women with monthly cycle disorders
required more reproductive medicines. Since the preva-
lence of oligomenorrhea and the characteristics of women
with oligomenorrhea have never been analyzed in China, a
large community-based investigation was conducted
among women of childbearing age, which could provide
practical guidance and support for these patients.

Materials and methods

Subjects

This cross-sectional epidemiological study was carried out
from 2013 to 2015 in China. Study participants were geo-
graphically distributed over northeast, north, east, central
south, northwest, and southwest areas of China, including
Beijing, Zhejiang, Hebei, Anhui, Shaanxi, Tianjin, Hunan,
Guizhou, and Henan. We used a multilayer-stratified strat-
egy, with a rural-to-urban ratio of 1:1; full details were
similar to the previous reports.'*!> Sample size calculation
formula is as follows: n=u_z(l-7)/8°xD/90%,
where 7 is the prevalence of oligomenorrhea assumed to be
13.5%, a.=0.05,u,=1.96, &: is the allowable error, which
is 20% =, and D is the design efficiency, which is 1.5, and
the response rate is 90%. Using this assumption, a total
sample size of 9,234 would be required. To minimize the
sampling error, we calculated a final sample size, which
was 1.5-fold that of the previous one, resulting in a required

sample size of 13,851. Among the estimated respondents,
12,964 women finished the questionnaire and physical
examinations and were eligible for analysis.

Three stratums were district, province/municipality,
town/township, and village/street, and a multistage-
stratified cluster sampling strategy was used. First, the dis-
tricts were categorized into two strata representing high
and low prevalence of oligomenorrhea, and then two prov-
inces/municipalities were randomly chosen from each
stratum. Based on the number of women of childbearing
age, the province/municipality was divided into nine strata
in order, and three townships from the highest, moderate,
and lowest stratum were chosen randomly. In the selected
townships, every village/street was investigated as a unit,
and participants aged 18—49 years were recrewed.

This study had all participants sign informed consent
and had approval from the relevant ethics committees.
Married or cohabitating women, aged between 18 and 49
years, who signed informed consent were included.
Postmenopausal and pregnant/breastfeeding women at the
time of the investigation were excluded.

Operational definitions and data collection

Women with oligomenorrhea have menstruation intervals
of more than 35 days. Infertility is the failure to achieve
clinical pregnancy after 1 year or more of unprotected sex-
ual intercourse, despite having a desire to get pregnant. All
participants’ data were gathered through questionnaires
completed by specialized investigators after a face-to-face
interview in the study. Standardized and structured ques-
tionnaire was developed before the investigation. The
investigators from each hospital were fully trained to stand-
ardize the finishing questionnaire and physical examina-
tion, with monitoring from prime investigators or on-site
supervisors. The questionnaire variables included demo-
graphics and socioeconomic factors (age, education, occu-
pation, and income), duration of marriage or cohabitation,
menstrual cycle characteristics, contraceptive use, repro-
ductive history, medical history, and family history.

Study protocol

All the participants finished the questionnaire and then
underwent physical examination to assess their blood pres-
sure, body mass index (BMI), waist-to-hip ratio (WHR),
breast, thyroid, hair distribution, and presence of acne and/
or premature alopecia and bimanual pelvic examination
and transvaginal ultrasound scan to determine any possible
uterine and/or ovarian issues. Polycystic ovarian morphol-
ogy (PCOM) is defined by ovarian volume (>10 cm?) and/
or increased antral follicle count (AFC =12 in 1 ovary) on
ultrasonographic examination. Then, 8.84% (1,146/12,964)
of the participants were randomly selected to provide
blood samples on the 2nd to 4th day of menstruation for
determination of hormone indicators like follicle



He et al. 3
Table I. Prevalence of oligomenorrhea in the Chinese community population.
Region Oligomenorrhea rate Oligomenorrhea rate P
Beijing 18.33% (370/2,018) 12.18%(1,579/12,964) <0.0001
Zhejiang 11.96% (215/1,797)
Hebei 10.37% (118/1,138)
Anhui 7.95% (41/516)
Shaanxi 7.15% (134/1,874)
Tianjin 11.88% (219/1,844)
Hunan 7.39% (67/907)
Guizhou 7.85% (54/688)
Henan 16.54% (361/2,182)
Table 2. The characteristics of women with oligomenorrhea and non-oligomenorrhea.
Variables Oligomenorrhea (n=155) non-Oligomenorrhea (n=991) P

Mean * SD Mean * SD
Age (year) 35.75 * 8.27 37.12 * 7.95 <0.001
BMI (kg/m?) 23.57 * 3.72 23.07 * 3.33 <0.001
Mean ovarian size (cm?®) 6.09 * 2.62 5.55 * 2.39 <0.001
TT (nmol/L) 0.93 + 0.44 0.84 + 0.36 0.009
AMH (ng/mL) 774 * 6.98 3.78 + 3.71 <0.001
A (nmol/L) 8.18 + 5.74 5.89 + 4.82 <0.001

SD: Standard Deviation; BMI: Body Mass Index; TT: total testosterone; AMH: anti-Mullerian hormone; A: androstenedione.
Distributions were compared using Student’s t-test or Mann—Whitney U-test or one-way ANOVA.

stimulating hormone (FSH), luteinizing hormone (LH),
estradiol (E,), anti-Mullerian hormone (AMH), prolactin
(PRL), testosterone (T), thyrotropin (TSH), and other fer-
tility predictors.

Statistical analysis

Data were recorded in EpiData 3.0 (EpiData Association,
Odense, Denmark) and analyzed by SPSS 22.0 (SPSS,
Inc., Chicago, IL, USA). The Pearson’s chi-square () test
was used to compare the categorical variables. Continuous
variables were presented as the mean = SD after checking
for normality and were compared using Student’s t-test or
Mann—Whitney U-test or one-way ANOVA for distribu-
tions, as was appropriate. Pearson correlation coefficients
and the two-tailed method were used to evaluate correla-
tions between variables. Statistical significance was con-
sidered if P<<0.05.

Results

Prevalence of oligomenorrhea in the Chinese
community population

A total of 12,964 participants were selected and invited to
participate in this study, of which 1,579 women were diag-
nosed as having oligomenorrhea. Overall, this large com-
munity sample study revealed that the prevalence of
oligomenorrhea among Chinese women of childbearing

age was 12.18% (1,579/12,964) (Table 1), and the age-
standardized prevalence was 12.46% (Table S1). Beijing,
Henan, and Zhejiang were the top three areas with high
oligomenorrhea rates (Table 1).

The characteristics of Chinese women with and
without oligomenorrhea

Results showed that in 1,146 women who completed the
questionnaire, physical examination, transvaginal ultra-
sound, and blood tests, the mean age of women with oli-
gomenorrhea was 35.75 = 8.27 years (i.e. younger than
women without oligomenorrhea, 37.12 =7.95 years)
(P<0.001, Table 2). In addition, women with oligome-
norrhea were well-educated, living in high-stress situa-
tions, working overtime, working in air-conditioned or
ill-ventilated room, and had preference for unhealthy
food (P < 0.05, Table 3).

The medical history, physical examination,
and lab results of women with and without
oligomenorrhea

Compared with women without oligomenorrhea, women
with oligomenorrhea had higher rates of abnormal men-
struation duration and had lower chance of gravidity and
parity (P<<0.01, Table 4). The medical history of the par-
ticipants revealed higher prevalence of obesity, gestational
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Table 3. The characteristics of Chinese women with and without oligomenorrhea.

Characteristics Oligomenorrhea non-Oligomenorrhea P
n % n %
Age (year) 1,200 8911 <0.001
<25 74 6.17% 431 4.84%
25-29 251 20.92% 1,352 15.17%
30-34 28I 23.42% 1,715 19.25%
35-39 204 17.00% 1,711 19.20%
4044 234 19.50% 2,337 26.23%
45-49 156 13.00% 1,365 15.32%
Occupation 1,512 10,762 <0.001
Person in charge 164 10.85% 1,159 10.77%
Professional or technical personnel 1,386 12.88% 239 15.81%
Handle affairs personnel 586 5.45% 74 4.89%
Business people or service personnel 221 14.62% 1,589 14.76%
Agriculture, forestry, animal husbandry, or fishery personnel 187 12.37% 1,750 16.26%
Production personnel or equipment operator 6l 4.03% 435 4.04%
Housewife 355 23.48% 2,735 2541%
Others 211 13.96% 1,122 10.43%
Education 1,564 11,213 <0.001
Lower than Junior high 650 41.56% 5,189 46.28%
Senior high or technical secondary school or junior college 536 34.27% 3,659 32.63%
College and above 378 24.17% 2,365 21.09%
High stress 1,319 9,401 0.004
No 1,172 88.86% 8,582 91.29%
Yes 147 11.14% 819 8.71%
Work overtime 1,395 10,105 0.034
Never 680 48.75% 5,232 51.78%
Yes 715 51.25% 4,873 48.22%
Work in air-conditioned rooms 1,407 10,185 <0.001
No 937 66.60% 7,247 71.15%
Yes 470 33.40% 2,938 28.85%
Well-ventilated 1,486 10,785 <0.001
No 182 12.25% 990 9.18%
Yes 1,304 87.75% 9,795 90.82%
Snacks 1,520 10,981 <0.001
Always 348 22.89% 2,056 18.72%
Seldom 1,007 66.25% 7,808 71.10%
Never 165 10.86% 1,117 10.17%
Sweets 1,540 11,052 0.001
Always 353 22.92% 2,089 18.90%
Seldom 1,048 68.05% 8,005 72.43%
Never 139 9.03% 958 8.67%
Fried foods 1,544 11,035 0.021
Always 194 12.56% 1,135 10.29%
Seldom 1,194 77.33% 8,804 79.78%
Never 156 10.10% 1,096 9.93%

Categorical variables were compared using Pearson’s chi-square (y?) test.

diabetes mellitus, ovarian hypofunction, diabetes mellitus,
and family history of oligomenorrhea or infertility
(P<0.001, Table 4). In women with oligomenorrhea,
physical examination results revealed higher rates BMI,
acne, seborrhea, acanthosis, larger ovarian size, and
PCOM, whereas laboratory results showed higher AMH,
TT, and A levels (P <0.05, Tables 2 and 4).

The infertility rate and treatment-seeking
behavior in women with oligomenorrhea

The infertility rate was higher in the oligomenorrhea group
(17.23%, 272/1,579) than in the non-oligomenorrhea group
(8.99%, 1,024/11,385). The same trend was observed
among women without contraception: oligomenorrhea
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Table 4. The medical history and physical examination of women with and without oligomenorrhea.

Characteristics Oligomenorrhea non-Oligomenorrhea P
n % n %

Duration of menstruation 1,575 11,227 <0.001
<7 days 1,346 85.46% 9,914 88.30%
7-10 days 187 11.87% 1,224 10.90%
>10 days 42 2.67% 89 0.79%

Gestation history 1,579 11,385 <0.001
No 238 15.07% 1,072 9.42%
Yes 1,341 84.93% 10,313 90.58%

Parity history 1,579 11,385 <0.001
No 342 21.66% 1,628 14.30%
Yes 1,237 78.34% 9,757 85.70%

Obesity 1,391 10,175 <0.001
No 992 71.32% 8,037 78.99%
Yes 399 28.68% 2,138 21.01%

Gestational diabetes mellitus 1,335 10,228 <0.001
No 1,291 96.70% 10,090 98.65%
Yes 44 3.30% 138 1.35%

Ovarian hypofunction 1,460 10,532 <0.001
No 1,431 98.01% 10,446 99.18%
Yes 29 1.99% 86 0.82%

Diabetes mellitus 1,465 10,623 <0.001
No 1,441 98.36% 10,563 99.44%
Yes 24 1.64% 60 0.56%

Mother or sister having oligomenorrhea 1,495 10,803 <0.001
No 1,441 96.39% 10,669 98.76%
Yes 54 3.61% 134 1.24%

Mother or sister suffering from infertility 1,490 10,770 <0.001
No 1,457 97.79% 10,663 99.01%
Yes 33 221% 107 0.99%

Father or brother suffering from infertility 1,495 10,801 <0.001
No 1,479 98.93% 10,767 99.69%
Yes 16 1.07% 34 0.31%

Acne 1,579 11,385 0.021
No 1,486 94.11% 10,864 95.42%
Yes 93 5.89% 521 4.58%

Seborrhea 1,398 10,479 <0.001
No 1,267 90.63% 9,904 94.51%
Yes 131 9.37% 575 5.49%

Acanthosis 1,579 11,385 0.001
No 1,526 96.64% 11,152 97.95%
Yes 53 3.36% 233 2.05%

PCOM 1,579 11,385 <0.001
No 1,278 80.94% 10,495 92.18%
Unilateral 122 7.73% 540 4.74%
Bilateral 179 11.34% 350 3.07%

PCOM: polycystic ovarian morphology.
Categorical variables were compared using Pearson’s chi-square (y?) test.

group, 32.49% (128/394); non-oligomenorrhea group:
17.86% (400/2,240) (Table 5). In addition, the infertility
rate increased with the length of the monthly cycle
(Table 6). There were significant differences in the
treatment-seeking behavior between the two groups: in the
oligomenorrhea group, 57.35% (156/272) of the women

underwent treatments for infertility, which was higher than
in the non-oligomenorrhea group (36.13%, 370/1,024).
Furthermore, 46.79% (73/156) of the women in the oli-
gomenorrhea group knew the reasons for infertility, with
ovulatory dysfunction being the reason in most of the cases
(75.34%, 55/73), whereas 47.30% (175/370) of the women
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Table 5. The infertility rate and treatment-seeking behavior between women with and without oligomenorrhea.

Characteristics Oligomenorrhea non-Oligomenorrhea P
n % n %
Infertility among all women 1,579 11,385 <0.001
No 1,307 82.77% 10,361 91.01%
Yes 272 17.23% 1,024 8.99%
Infertility among women without contraception 394 2,240 <0.001
No 266 67.51% 1,840 82.14%
Yes 128 32.49% 400 17.86%
Infertility among women who consult for treatment 272 1,024 <0.001
No 116 42.65% 654 63.87%
Yes 156 57.35% 370 36.13%
Infertility reason 73 175 <0.001
Ovulatory dysfunction 55 75.34% 53 30.29%
Male factor 2 2.74% 23 13.14%
Tubal factor 12 16.44% 56 32.00%
Endometriosis and immunology I 1.37% 15 8.57%
Unexplained 3 4.11% 28 16.00%
Treatments for infertility 156 370 <0.001
Chinese medicine 72 46.15% 196 52.97%
Ovulation induction 80 51.28% 103 27.84%
Artificial insemination 7 4.49% 21 5.68%
In vitro fertilization 10 6.41% 35 9.46%
Others 57 36.54% 169 45.68%

Categorical variables were compared using Pearson’s chi-square (y?) test.

Table 6. Infertility rate among women with and without contraception.

Monthly cycle All women (P<<0.001)

Women without contraception (P<0.001)

N % n %
<2ldays 86/991 8.68% 15/191 7.85%
21-35days 920/10,073 9.13% 377/1,901 19.83%
35-60days 210/1,255 16.73% 86/290 29.66%
>60 days 62/324 19.14% 42/104 40.38%
Total 1278/12,634 10.11% 520/2,486 20.92%

P<0.05 has a significant difference.

in the non-oligomenorrhea group knew the reasons for the
infertility, with male factor being the reason in most of the
cases (32.00%, 56/175) (Table 5). Among the women who
sought treatment for infertility, 51.28% (80/156) had ovula-
tion induction in the oligomenorrhea group, which was
higher than the rate of the non-oligomenorrhea group
(27.84%, 103/370). In addition, 46.15% (72/156) of the
women in the oligomenorrhea group took Chinese herbal
medicine, which was lower than in the non-oligomenorrhea
group (52.97%, 196/379) (Table 5).

Comments

In this study, the prevalence of oligomenorrhea among
Chinese women of childbearing age was 12.18%
(1,579/12,964). The results of this study also demonstrated
the different characteristics between women with and

without oligomenorrhea. Our findings underscored that
regularity of women’s menstrual cycles was an important
potential indicator of infertility, which also influenced
their treatment-seeking behaviors. To the best of our
knowledge, this is the first study that has investigated the
characteristics and association of oligomenorrhea and
infertility in a large, well-defined, community-based study
of Chinese women.

Our research demonstrates that oligomenorrhea is more
common to younger women and in those with larger ovar-
ian size and PCOM. As is known, the follicle number
decreases with age, and PCOM is a common age-dependent
phenomenon. Johnstone et al.' reported a 32% prevalence
of PCOM among ovulatory women, with 62% occurring in
25-to 30-year-old women and 7% in the 41- to 45-year-old
women. In addition, the ovarian volume measured by
transvaginal sonography, which reflects the number of the
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remaining primordial follicles, also illustrated the phe-
nomenon of ovarian reserve declination with aging.!”
Pavlik et al.'® demonstrated a stable ovarian volume up to
the age of 35 years, which rapidly declines in the ages of
35 and 55 years.

Our research demonstrated that women with oligomen-
orrthea had higher levels of serum AMH, TT, and A.
Furthermore, acne, seborrhea, and acanthosis were more
common in women with oligomenorrhea, which was con-
sistent with the findings of previous studies.!” Eldar-Geva
et al.?’ showed that serum AMH levels, prevalence of acne
and hirsutism, the mF-G score,?! and serum dehydroepian-
drosterone sulfate (DHEAS) levels decreased with advanced
age and that AMH increase was associated with hyperan-
drogenism. They reported that AMH oversecretion in
women with hypothalamic—pituitary dysfunction was
induced by the increasing frequency of the GnRH pulse of
the hypothalamus, which inhibited follicular growth. Piouka
et al.?? indicated that all serum androgen markers were sig-
nificantly negatively correlated with age and that oligomen-
orrhea or amenorrhea occurred more frequently in women
with hyperandrogenism than among patients with PCOS.

According to a report, hyperandrogenemia and oli-
gomenorrhea conferred detrimental metabolic risk for
metabolic syndrome.?’>. We found that compared with
women with regular cycles, more women with oligomen-
orrhea had medical history of obesity, gestational diabetes
mellitus, and higher BMI in the physical examination.
Women with irregular menstrual cycles had higher triglyc-
eride levels, higher prevalence of dyslipidemia, type 2 dia-
betes mellitus, and chronic vascular diseases,>* thus
disrupting follicle genesis.

Consistent with the results of previous studies,?® our
study illustrated that women with oligomenorrhea had
higher prevalence of family history of oligomenorrhea and
were exposed to stressful environments. Palmfischbacher
and Ehlert and other researchers®®?” suggested that women
with greater dispositional resilience in the face of low to
moderate chronic stress had reduced risk of irregular men-
strual cycles. The alterations in hormonal patterns were
possibly the underlying mechanisms of lifestyle factors
influencing menstrual function. Attarchi et al.?® indicated
that various endocrine profiles were affected, especially
estrogen and gonadotropin reduction and corticotropin
release activation, which could cause menstrual dysfunc-
tion, thus affecting the occurrence and timing of ovulation
and growth of the endometrial lining.?’

The results of our study revealed that women with oli-
gomenorrhea had higher prevalence of infertility, which
was consistent with the findings of previous studies.?’ This
condition has various underlying causes,?! but our results
revealed that anovulation was the prime factor for infertil-
ity among women with oligomenorrhea. Furthermore, our
results revealed that infertile patients with oligomenorrhea
were more likely to choose ovulation induction, which tar-
gets anovulation for these oligomenorrhea patients and

solves the problem in a short period of time. In addition,
infertile women in the non-oligomenorrhea group were
more likely to take Chinese herbal medicine because these
patients have various underlying causes for infertility, and
herbal medicine could be a good choice to assist. Several
studies provided evidence that herbal medicines might
have beneficial effects on women with oligomenorrhea,
hyperandrogenism, and PCOS.*? Optional treatment like
pulsatile gonadotrophin-releasing hormone therapy or clo-
miphene citrate could be considered appropriate medical
treatment.>3 Other attractive treatment option of PCOS like
inositols, an insulin second messenger,** was found involv-
ing in follicular gonadotropin pathways which orchestrate
ovulation.?. It could be beneficial to some women with oli-
gomenorrhea in improving metabolic and hormonal state
and restoring spontaneous ovulation.

The strength of the study was the large-scale investiga-
tion aimed at all women of childbearing age, focusing on
the prevalence of oligomenorrhea in the general popula-
tion in order to provide evidence for the improvement and
guidance of investigation and clinical medicine. Compared
with other studies which recruited participants from the
hospital or clinics, which might over-estimate the risk of
discase, we eliminated the potential selection bias. In
addition, this study randomly selected 1,146 participants,
from whom blood samples were collected for valuable
hormone level analysis. However, there were also several
limitations of this study. Among women with oligomenor-
rhea with PCOS, particularly the ones with high AMH, it
does not seem adequate to access the ovarian reserve.> In
addition, AMH varies for different ages, so the set of year-
by-year age-specific reference ranges of serum AMH lev-
els in Chinese women could be a good reference.’® The
participants need to undergo transvaginal ultrasound in
our study, so women who were virgins were not included
in our study.

In conclusion, the results of our study indicated that the
prevalence of oligomenorrhea in Chinese women of child-
bearing age was 12.18%, whereas age, sociodemographic
features, medical history, specific physical examination,
and laboratory results were significantly associated with
oligomenorrhea. A higher prevalence of infertility was
observed, and the characteristics of treatment-seeking
behavior were also revealed in our study. Further studies
about symptoms changing with advancing age in various
types of oligomenorrhea are recommended. In addition,
the effectiveness of various treatments needs to be com-
pared in relation to the different pathogeneses of oligome-
norrhea. This study would contribute to the field to improve
patients’ health and provide policy implications.
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