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Introduction

Anovulation is a common gynecologic problem in women, 

usually presenting with either secondary amenorrhea or 

oligomenorrhea.1 The incidence of oligomenorrhea among 

the general population is around 13.5%.2 Nearly one half of 

women who reported oligomenorrhea have polycystic ovaries 

and higher serum luteinizing hormone and testosterone lev-

els than women with a regular menstrual cycle.2~4 The most 

common cause of anovulation is polycystic ovary syndrome 

(PCOS).1,5,6 PCOS is associated with many health problems, 

including metabolic syndrome and cardiovascular disease.7,8 

Other causes of anovulation, such as thyroid disease, hy-

perprolactinemia, and congenital adrenal hyperplasia, also 

associated with cardiovascular disease in both young and old 

patients.9~15 No study has followed these group of anovula-

tory patients from their reproductive stage until they pass 

through menopause. So, how anovulation/PCOS affects 

menopause is still unknown. Despite limited research, PCOS 

patients likely experience less severe symptoms as they get-
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ting older,16,17 and they tend to start menopause later than 

normoovulatory women.18~20 In addition, postmenopausal 

women with either a prior history of menstrual cycle ir-

regularity or PCOS might be at greater risk of metabolic 

syndrome.17,21

 Menopause is an important period in a woman’s life; as 

the population ages, better health services for menopausal 

women are needed. Metabolic syndrome is important as as-

sociated with cardiovascular disease;22 physicians should 

recognize metabolic syndrome and also metabolic parame-

ters, so they can provide appropriate disease management to 

this high risk group, thereby reducing cardiovascular events. 

This study aimed to shed light on the effect of oligomenor-

rhea on menopause by analyzing its correlation with age of 

onset of menopause and incidence of metabolic syndrome.

Materials and Methods

This study was conducted at the Menopausal Clinic, Ma-

haraj Nakorn Chiang Mai Hospital, Thailand from February 

to December 2015. The Ethics Committee of the Faculty of 

Medicine, Chiang Mai University approved this study (OBG-

2557-027880). All Thai women visiting our clinic during the 

study period who met the following criteria - aged 40 to 80 

years and diagnosed as being in natural or surgical meno-

pause after age 39 were asked to participate in an interview 

on a voluntary basis.

The interviews were designed to gather any underlying 

disease status, surgical history, hormone usage, and men-

strual history without the use of any affecting medication 

from age 20 to 40 years. We also collected their medical 

data, including weight, height, waist circumference, blood 

pressure, and laboratory results of fasting blood glucose 

and lipid profile at the first diagnosis of menopause and the 

current visit. 

The age of onset of menopause was defined as the age 

at which a woman experienced amenorrhea for one year. 

Women with a history of oligomenorrhea were defined as 

those having irregular menstruation with intervals lasting 

more than 35 days, but not longer than 6 months during 

the majority (80%) of their reproductive stage (20-40 years 

of age). Metabolic syndrome was diagnosed if a woman met 

3 of the 5 criteria identified in “Harmonizing the Metabolic 

Syndrome: a Joint Interim Statement of the International 

Diabetes Federation Task Force on Epidemiology and Pre-

vention; National Heart, Lung, and Blood Institute; Ameri-

can Heart Association; World Heart Federation; International 

Atherosclerosis Society; and International Association for 

the Study of Obesity”.23 These are: 1) waist circumference 

≥80 cm in women (cut-off point in Asians);24,25 2) serum 

triglyceride level ≥150 mg/dL or on drug treatment for 

elevated triglycerides; 3) serum high-density lipoprotein 

cholesterol (HDL-C) < 50 mg/dL or on drug treatment for 

reduced HDL-C; 4) systolic blood pressure ≥130 mmHg, 

diastolic blood pressure ≥85 mmHg or on antihypertensive 

drug treatment with a history of hypertension; and 5) fast-

ing glucose ≥100 mmHg or on drug treatment for elevated 

glucose.

Patients with any of the following were excluded from this 

study: 1) missing or incomplete medical data; 2) no history 

of menstruation; 3) an endocrine disorder or other chronic 

disease that affected malnutrition; 4) a history of chemo-

therapy or radiation; or 5) had ever used any medications or 

substances that affected menstruation, such as herbs, con-

traceptive medication, or hormonal treatment that was not 

menopausal hormonal therapy without a drug-free period.

In the absence of any previous study on the history of 

oligomenorrhea in menopausal women, we first conducted 

a pilot study using a questionnaire, interviews, and medi-

cal record review. It revealed that of 7 menopausal women 

with a history of oligomenorrhea, around 80% had a waist 

circumference greater than 80 cm, and of 120 without oli-

gomenorrhea, only 40%. The sample size was calculated by 

stipulating the alpha error at 0.05 (95% confidence or 5% 

significance level) and a beta error equal to 0.1 (power 1-β 

= 90%) for the 2 independent groups. From the pilot study, 

this generated a needed sample size of 30 in the group of 

menopausal women with a history of oligomenorrhea to be 

able to compare differences in waist circumference with the 

group of women with a history of normal menstruation.

All statistical analyses were carried out using SPSS ver-

sion 22.0 for Windows (SPSS Inc., Chicago, IL, USA), a 

combination of 3 packages (data preparation, advanced 

statistics, and statistics based), IBM Singapore Pte Ltd. 

(Changi, Singapore). A normality test was performed to 
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confirm which variables were normally distributed. Discrete 

data were analyzed as frequency and percentages. Continu-

ous variables were compared using an independent t-test or 

non-parametric Mann-Whitney U test. Categorical vari-

ables were compared using a χ2 test. A multivariate logistic 

regression was performed to assess individual risks. Results 

were reported as mean value ± standard deviation and 

categorical values were expressed in relative frequency. A P 

value of less than 0.05 was considered significant.

Results

Six hundred and five postmenopausal women participated 

in this study. There were thirty-one women were excluded 

for incomplete data and 3 due to a history of hyperpro-

lactinemia or the continuation of hormonal contraception 

without a free period of abstinence. Thirty-one women had 

a history of oligomenorrhea. The control group consisted of 

200 postmenopausal women selected randomly by an inter-

net randomizer program from 540 women with a history of 

normal menstruation. The mean age and body mass index 

(BMI) of the 540 women with a history of normal men-

struation and the 200 who were selected randomly were not 

statistically different.

Baseline characteristics are shown in Table 1. Women with 

a history of oligomenorrhea had a higher BMI and a higher 

proportion of surgical menopause compared to those with 

a history of normal menstruation. The waist circumference 

from the start of menopause was neither measured nor re-

corded. 

There was no significant difference in the number of pa-

tients with abnormal metabolic parameters in either group 

at the first visit to the menopause clinic. The prevalence of 

metabolic syndrome was 12.1%. More women had a waist 

circumference of more than 80 cm in the oligomenorrhea 

group at the time of interview, as shown in Table 2.

The factors that might affect metabolic parameters are 

BMI and surgical menopause. Multivariate analysis was ap-

plied to assess their relationship and the results are shown 

in Table 3. BMI was the major factor affecting metabolic 

syndrome in postmenopausal women.

Discussion

The prevalence of oligomenorrhea among the general 

population is 13.5%.2 The most common cause of anovu-

lation is PCOS,1 which occurs in 7% to 10% of reproduc-

tive women.5,6 The prevalence of 5.43% of postmenopausal 

women with a history of oligomenorrhea in this study was 

Table 1. Comparison of characteristics between postmenopausal 
women with a history of normal menstruation and those with a 
history of oligomenorrhea

History of 
normal men-

struation
(n = 200)

History of oli-
gomenorrhea

(n = 31)
P value

Age at the interview 0.98

   Mean ± SD (years) 58.9 ± 5.7 59.0 ± 7.2

   Min-max 47-75 43-77

Menarche 0.30

   Mean ± SD (years) 14.4 ± 1.9 14.8 ± 2.3

   Min-max 11-21 10-19

Age at menopause 0.38

   Mean ± SD (years) 48.9 ± 3.7 48.3 ± 3.6

   Min-max 40-57 41-55

Type of menopause 0.001*

   Natural menopause 165 (82.5%) 17 (54.8%)

   Surgical menopause 35 (17.5%) 14 (45.2%)

Hormonal usage 0.15

Used and stopped >  
1 year

79 (39.5%) 18 (58.1%)

Currently using or 
stopped < 1 year

42 (21.0%) 4 (12.9%)

Never used 79 (39.5%) 9 (29.0%)

Waist circumference 
(cm)

0.12

   Mean ± SD 78.3 ± 7.7 80.7 ± 8.3

   Min-max 59-101 64-101

BMI (kg/m2) 0.04*

   Mean ± SD 23.7 ± 3.3 25.1 ± 4.6

   Min-max 14.9-34.2 18.1-34.9

The data is presented as mean ± standard deviation or n (%)
SD: standard deviation, BMI: body mass index
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lower than expected. This low prevalence might have been 

affected by recall bias, as the mean age of participants in 

this study was 59 years old. However, women with a history 

of oligomenorrhea might have a more obvious menstruation 

problem than those with a history of normal menstruation.

This study found that the BMI at menopause was no dif-

ferent between women with a history of normal menstrua-

tion and those with oligomenorrhea, at around 23 to 25 kg/

m2, which corresponded with a previous study.26 For the 

women in this study, BMI increased after menopause, and 

those with a history of oligomenorrhea had a higher BMI 

and bigger waist circumference than those with a history of 

normal menstruation. As the basal metabolic rate decreases 

with aging,27,28 the BMI typically increases after 10 years of 

menopause. However, women with oligomenorrhea might 

have had problems related to hormone disturbance and glu-

cose metabolism since they were young,3,15 contributing to 

their larger weight gain. BMI significantly affects metabolic 

parameters and health problems.29~31 The adjusted odds ratio 

in this study revealed that a history of oligomenorrhea re-

Table 2. Comparison of the number of women with abnormal metabolic parameters between the group with a history of oligomenorrhea 
and those with a history of normal menstruation at their first menopause visit and at the time of interview

Metabolic parameters

At the time of menopause At the interview

History of normal 
menstruation

(n = 200)

History of oligo-
menorrhea

(n = 31)
P value

History of normal 
menstruation

(n = 200)

History of oligo-
menorrhea

(n = 31)
P value

Waist circumference (cm) 0.049*

   ≥80 Not available 82 (41.0) 19 (61.3)

   <80 Not available 118 (59.0) 12 (38.7)

BMI (kg/m2) 0.44 0.67

   ≥23 85 (42.5) 16 (51.6) 108 (54.0) 18 (58.1)

   <23 115 (57.5) 15 (48.4) 92 (46.0) 13 (41.9)

BP (mmHg) 0.91 0.25

   SBP ≥ 130, DBP ≥ 85 73 (36.5) 11 (35.5) 40 (20.0) 9 (29.0)

   SBP < 130, DBP < 85 127 (63.5) 20 (64.5) 160 (80.0) 22 (71.0)

FBS (mmol/L) 0.63 0.25

   ≥5.56 50 (25.0) 9 (29.0) 43 (21.5) 10 (32.3)

   <5.56 150 (75.0) 22 (71.0) 157 (78.5) 21 (67.7)

Triglyceride (mmol/L) 0.36 1.00

   ≥1.69 32 (16.0) 7 (22.6) 25 (12.5) 4 (12.9)

   <1.69 168 (84.0) 24 (77.4) 175 (87.5) 27 (87.1)

HDL-C (mmol/L) 0.49

   <1.30 39 (19.5) 8 (25.8) 19 (9.5) 1 (3.2)

   ≥1.30 161 (80.5) 23 (74.2) 0.42 181 (90.5) 30 (96.8)

Metabolic syndrome 0.23

   Yes (12.1%) Not available 22 (11.0) 6 (19.4)

   No (87.9%) Not available 178 (89.0) 25 (80.6)

BMI: body mass index, BP: blood pressure, SPB: systolic blood pressure, DBP: diastolic blood pressure, FBS: fasting blood sugar, HDL-C: 
high-density lipoprotein cholesterol
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lated to the chance of having a waist circumference of more 

than 80 cm; while this is a discrete variable, it could also 

have been associated with high BMI. As waist circumference 

is a factor in diagnosing metabolic syndrome, which is linked 

to cardiovascular disease,23 awareness needs to be raised 

of the increased risk of metabolic syndrome in reproductive 

women with anovulation and menopausal women with prior 

oligomenorrhea. 

The majority of women participating in this study were 

healthy at their first menopause visit, and the prevalence 

of hypertension, impaired glucose tolerance, hypertriglyc-

eridemia, and low HDL-C was similar to those published in 

a previous study of women aged between 40 and 49 years 

old.32 In general, the prevalence of hypertension, impaired 

glucose tolerance, hypertriglyceridemia, and low HDL-C in-

creases with age.32,33 In this study, however, the prevalence 

of these metabolic problems did not change much over 10 

years. This study found a prevalence of metabolic syndrome 

of 12.1% among the women interviewed, very low compared 

to some previous studies that reported 34% to 45% in women 

aged 50 to 59 years old,32,34 but similar to Indhavivadhana et 

al.35, who found a prevalence of 15.9% (13.6-18.2%) in Thai 

perimenopausal and postmenopausal women. These dif-

ferences across ethnicities might reflect different lifestyles. 

The women participating in this study and Indhavivadhana 

et al.35 attended the Menopause Clinic, where they received 

appropriate health education and health surveillance, per-

haps benefitting from better health care than the general 

population. 

The median age of menopause among Thai females is 49.5 ± 

3.6 years,36 which is a little younger than other ethnicities; 

i.e., 51.4 for African-American and Caucasian, 51.8 for 

Japanese, 51.5 for Chinese, and 51.0 for Hispanics.37 Earlier 

natural menopause is independently associated with several 

factors: current smoking, lower educational level, unmarried, 

unemployed, ethnicity, and a history of heart disease. The 

mean age at menopause of the northern Thais in this study 

was around 48 years old, in both those with oligomenorrhea 

and regular menstruation.

In this study, surgical menopause was more common 

among women with a history of oligomenorrhea. The an-

ovulation relates to abnormal uterine bleeding, endometrial 

hyperplasia, and endometrial cancer;38 while these may be 

reasons for hysterectomy, clear records were not available in 

this study. 

The strength of this study was that the data were collect-

ed from a large homogenous population with a long follow-

up period attending the same menopause clinic. However, 

there could be some recall bias and missing data. A pro-

spective study with a specific group of patients and larger 

sample size would provide a clearer conclusion.

Conclusion

In conclusion, oligomenorrhea did not affect the age of 

onset of menopause of Thai women, but women with oli-

gomenorrhea seemed to have a larger waist circumference 

during menopause than women with history of regular 

menstruation. BMI affected metabolic parameters during 

menopause. 
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