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Abstract

Background: Menopause age is a determinant of health status and the risks for future diseases.

Aim: The current study aimed to determine the average age of menopause among Iranian women in a
meta-analysis.

Method: This systematic review and meta-analysis was performed in August 2017. The articles were
searched in Persian databases, including Iran Medex, SID, and Magiran, as well as international
databases, including Scopus, PubMed, and Web of Knowledge, without any time limitation. The
search process was accomplished using the following keywords: “Menopause” OR “Menopause age”
OR “Age of menopause” OR “Menopause age and Iran”. Begg’s and Egger tests were used to identify
publication bias. Data analysis was performed in Stata statistical software (version 14) using random
effect model.

Results: The search process resulted in the inclusion of 28 articles with a total of 40,042 subjects
published during 1998-2017. The mean age of menopause was evaluated as 48.57 years (Cl: 47.96-
49.18). Analysis of subgroups indicated that the mean ages of menopause were evaluated as 47.21
(Cl: 46.94-47.48), 48.43 (Cl: 47.76-49.10), 47.53 (Cl: 47.17-47.88), 47.80 (Cl: 47.49-48.11), and
47.83 (Cl: 47.34-48.32) in smoking women (based on nine studies), non-smoking women, women
with normal body mass index (based on eight studies), overweight women (based on seven studies),
and obese women (based on six studies), respectively. The minimum mean age was 47.97 years,
which belonged to the north region.

Implications for Practice: The results suggested that the average age of menopause is still within a
normal range despite its rise with a normal slope. It seems that the changes in the women’s lifestyle
have affected the menopause age. Consequently, special attention should be paid to some factors
confounding menopause age among Iranian women to promote their health and reduce the health
problems related to menopause.
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Introduction

Menopause is the time in a woman's life when fertility period ceases. This period is considered a
critical transition period in a woman’s reproductive life. Age of menopause is a determinant of health
status and risk of future diseases in women (1). Natural menopause is defined as the permanent
absence of menstrual periods for 12 months without any pathological causes as a result of the absence
of ovarian follicular activity (2) .

Biochemical and hormonal changes in this period lead to physical and psychological symptoms and
changes in the quality of life in this population (3). Menopause age varies among different female
populations (4). A woman’s menopause age is affected by a number of factors, including the age at
which the woman’s mother and sister experience menopause (5), gravidity, body mass index (BMI),
smoking (3), physical activity, and place of residence (6). A woman’s age at natural menopause is a
predictor of postmenopausal diseases and mortality (7).

Age of menopause is an important health indicator. In this regard, each year of increase in menopause
age will reduce the total mortality rate by 2%, as well as the mortality due to acute cardiac ischemia
(8). Moreover, early menopause will enhance the risk of cardiovascular diseases, osteoporosis, and
mental disorders (9). On the other hand, late menopause is associated with a higher risk of breast
cancer (10). Iranian population is making transition from a young age structure to an old age one as a
consequence of medical advances, higher life expectancies, and lower birth rates.

According to the World Health Organization (WHO), the Iranian population aged 60+ will increase to
33% over the coming 35 years (i.e., by 2050) (11). Accordingly, there would be a rise in the number
of postmenopausal women in Iran over the coming years. The evaluation of menopause age plays a
significant role in the management of postmenopausal complications through national health policies.
With this background in mind, the present study was conducted to evaluate the average age of
menopause among Iranian women through a meta-analysis.

Methods

The present systematic review and meta-analysis was conducted to identify the average age of
menopause among lranian women in August 2017. This study was performed based on preferred
reporting items for systematic reviews and meta-analyses checklist. For the purpose of the study, the
articles related to the subject of interest were searched in several Persian databases, including Iran
Medex, SID, and Magiran, as well as a number of international databases, including Scopus, PubMed,
and Web of Knowledge. The search process was performed using the following keywords:
“Menopause” OR “Menopause age” OR “Age at menopause” OR “Menopause age and Iran”.

Only cross-sectional studies were included in the study. The search process resulted in the
identification of 605 articles, 574 cases of which were removed after scanning their titles and abstracts
due to irrelevancy, absence of a full-text version, and duplication. In the final stage, 28 articles were
included in the review process after assessment for eligibility (Figure 1). The cross-sectional studies
that had considered the mean age of healthy postmenopausal women at natural menopause or applied
prospective methods were included in the study.

The recorded data included the mean and standard deviation of age at menopause, author’s name, year
of publication, sample size, and demographic characteristics of the study participants. For the purpose
of searching for the articles, first, a list of titles and a summary of all articles available at the databases
were searched by two independent researchers. After the removal of the duplicate or irrelevant
articles, the full-text versions of the articles were investigated by the two researchers. In case of
disagreement between the two researchers, a third person re-examined the article to achieve a
consensus.

A critical appraisal tool was used to assess the quality of the included cross-sectional studies. This
valid tool facilitated the assessment of the introduction, methods, results, and discussion, and 2 other
questions. This tool entailed 20 questions, each of which was answered through selecting “Yes”,
“No”, or “Don’t Know”. This valid tool is applied for review studies (12). In this scale, the total score
ranges between 0 and 20; in this regard, the studies with a score of 16 or more were included in the
review process.

Heterogeneity among study was checked using Q test with a<0.1. Furthermore, the investigation of
the heterogeneity of the outcomes was accomplished using 1? index. Begg’s and Egger tests were also
adopted to identify the publication bias. Random effect model and Stata statistical software
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Figure 1. Flowchart presenting the process of article selection
(version 14) were used for data analysis regarding the study heterogeneity.

Results
The number of the participants of the reviewed studies corresponded to a total of 40,042 women. In

order to estimate age of menopause in Iran, 28 articles published during 1998-2017 were analyzed
(Table 1). The results of the Chi-square test indicated that heterogeneity was significant for all
subgroups; furthermore, 12index showed that heterogeneity for all subgroups was above 90%.

The mean age of menopause in 28 studies was evaluated as 48.57 years (Cl: 47.96-49.18, 1°=99.9,
Pheterogeneity=0.000; %*=44491.96, P=0.001; Figure 3). The majority of the reviewed articles investigated
the center of Iran (10), furthermore, 5 studies were related to the north, east (6), west (2), and south
(3), and 2 cases had been conducted at a national level. In a meta-analysis study conducted in 2011,
the average age of menopause was reported as 48.14 years; however, as our results demonstrated, this
age has reached to 48.57 by 2017.

With regard to subgroup analysis, the average ages of menopause were evaluated as 47.21 (Cl: 46.94-
47.48, 1°=94.7, Preterogencity=0.000) and 48.438 (CI: 47.76-49.10, 12=97.4, Preterogeneiy=0.000) years in
eight studies among smoking and non-smoking women, respectively. The BMI was calculated in
three groups of normal, overweight, and obese women. Based on 9, 7, and 6 studies, the average ages
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Table 1. Information of the included studies

Author (year)/ . Sample . General characteristics of
references Location size Age (year) Population study participants
1.4% smoker/ 37.1% obese/
Parsaeian M. (2017) . ) 37.1% overweight
23) 11 regions 4898 51.2045.31 50-60 63.6% living in urban areas,
36.4% living in rural areas
Golshiri P. (2016) 11.49% obese, mean of
(24) Isfahan 960 48.66+3.79 <75 menarche age: 13.15 years
0, 1 0,
Foroud A. (2016) Kerman 289 48.56+3.35 31-59 44.1% overweight, 22.7%
(25) obese
Shobeiri F. (2014) Hamadan 400 49 6044.02 43-65 mean menarche age: 13.6£1.3
(26) years
Esmaili H. (2013) 21.6% smoker, 40.2%
27) Mashhad 2498  52[51.9-52.5] 35-65 overweight, 37.1% obese
Abdollahi A. (2013) 0.5% smoker, 40.8%
(28) Golestan 804 47.60+ 4.45 30-60 overweight, 39.2% obese
Jafaree F. (2011) (29) Tehran 403 46.57+4.95 29-73 mean BMI: 24.19+3.6 kg/m?
Faghani Aghoozi M. mean age at menarche:
(2011) (30) Mazandaran 300 50.02+0.21 >46 13.29+0.71 years
Agajani Delavar M 0 0
(2011) (31) Mazandaran 1397 47.70+£ 4.90 45-63 34.4% obese, 1% smoker
1% smoker, mean BMI:
(DBez')a“’ar M-A (011)  \azandaran 1620  46.60:5.60 4563  29.2+5.0 kg/m? mean age at
menarche: 13.3+1.6 years
Farahmand M. 6.7% smoker, 33.4%
(2010) (33) Tehran 1114 49.60+4.50 35-65 overweight, 31.8% obese
Nahidi F. (2010) (34) Tehran 1500 47.13+3.90 45-55 8.7% smoker
Sadat Hashemi M.
(2009) (35) Semnan 3404 52.40+5.02 >30 -
Ziaee S. (2009) (36) Khuzestan 140 49.49+3.30 @ ------- -
(ng;f)aee M. (2008) Kashan 140 49.90+3.62 36-60 -
Fallahzadeh H. R 0 . 0
(2007) (38) Yazd 346 47.3945.09 40-70 32% overweight, 26% obese
gg;raf' M. (2007) Tehran 2462 4771 >35 5.4% smoker
. Sistan and 7% smoker, 10% obese and
Ansari H. (2007) (40) Bluchestan 500 47.30+6.30 <60 overweight
50.4% living in urban areas,
Rafee M. (2006) (41) Arak 458 48.20+2.34  -------- 49.6% living in rural areas
48% overweight, 7.6% obese
Eﬂ)"ah S. (2005) Khuzestan 1612  47.97+417  40-60 -
Ayatollahi H. (2005) s aae AR 20eE2n 5% smoker, 38.4%
(43) Shiraz 948 48.30+5.30 overweight, 29.5% obese
Mohammad K.
(2004) (44) - 8194 50.40+4.30 30-65 -
Shahnazarli G. East 0 . 0
(2004) (45) Azarbayjan 400 47.63+4.94 46-50 26.8% overweight, 31% obese
Jahanfar S. (2002) ) 8.5% smoker, mean age at
(46) Tehran 44l 48.51+4.45 39-87 menarche: 13.5£1.61 years
- T
Abdollahi F. (2002) Mazandaran 3036 47.93+4.37 40-55 54% I|\_/|ng in urban areas,
(47) 46% living in rural areas
Mortazavi 0 . 0
Moghadam G. (2000) Kﬁg;tshan 807 47.19+5.31 >40 30.5% oveor\t/)\g;lght, 12.1%
(48)
Razavi mean BMI: 24.65+3.77 kg/m?,
Askari F. (2000) (49) Khorasan 398 46.34+3.69 40-55 30.2% living in urban areas,
69.8% living in rural areas
Kamyabi Z. (1998) Kerman 573 48.40+4.70 40-60 3.3% smoker

(50)
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Figure 2. Funnel plot for checking publication bias
Study %
ID ES (95% Cl) Weight
Kamyabi.Z (1998) ¢ 48.00 (47.62,48.38) 3.56
MortazaviMoghadam.G (2000) e 47.19(46.82,47.56) 3.57
Askari.F (2000) ®|  46.34 (45.98, 46.70) 3.57
Abdollahi.F (2002) &  47.93(47.77,48.09) 3.60
Jahanfar.S (2002) f 48.51 (48.09, 48.93) 3.55
Mohammad.K (2004) :0 50.40 (50.31, 50.49) 3.61
Shahnazari.G (2004) L4 47.63 (47.15, 48.11) 3.53
Ayatollahi.H (2005) ¢ 48.30(47.96,48.64) 3.57
Nuhjah.S (2005) ¢  47.97 (47.77,48.17) 3.60
Rafee.M (2006) €  48.20(47.99, 48.41) 3.60
Ashrafi.M (2007) ® 4771 (47.71,47.71) 361
Fallahzadeh.H (2007) 0; 47.39 (46.85, 47.93) 3.51
Ansari.H (2007) e 47.30 (46.75,47.85) 3.51
Kafaee.M (2008) |# 49.90 (49.30, 50.50) 3.49
SadatHashemi.M (2009) : & 5240 (52.23,52.57) 3.60
Ziaee.S (2009) ® 49.49 (48.94,50.04) 3.51
Farahmand.M (2010) '*  49.60 (49.34, 49.86) 3.59
Nahidi.F (2010) 0: 47.13 (46.93, 47.33) 3.60
Agajani Delavar.M (2011) . 47.70 (47.44, 47.96) 3.59
Delavar.MA (2011) ®|  46.60 (46.33, 46.87) 3.59
Jafaree.F (2011) ®! 4657 (46.09,47.05) 3.53
Faghani Aghoozi.M (2011) l# 50.02(50.00,50.04) 3.61
Abdollahi.A (2013) ®  47.60(47.29,47.91) 3.58
Esmaelee.H (2013) : ® 52,00 (51.71, 52.29) 3.58
Shobeiri.F (2014) @ 49.60(49.21,49.99) 3.56
Foroud.A (2016) ®  48.56 (48.17, 48.95) 3.56
Golshiri.P (2016) ®  48.66 (48.42, 48.90) 3.59
Parsaeian.M (2017) l'® 51.20(51.05, 51.35) 3.61
Overall (I-squared = 99.9%, p = 0.000) ? 48.57 (47.96, 49.18) 100.00
NOTE: Weights are from random effects analysis :
T T

-52.6 0 52.6

Figure 3. Evaluation of the average age of menopause according to random effects model, the author’s
name, and year of study (each line segment is indicating a confidence interval of 95%. The diamond sign
shows the evaluation of a combination of total average ages of menopause and confidence interval in each

subgroup.)

of menopause in the normal, overweight, and obese groups were obtained as 47.53 (Cl: 47.17-47.88,
12=91.3, Pheterogeneity=0.000), 47.80 (Cl: 47.49-48.11, 17=83.4, Preterogencity=0.000), and 47.83 (Cl: 47.34-
48.32, 1=93.3, Preterogeneiy=0.000) years, respectively.

The results of Begg’s funnel plot and Egger test (P=0.221) demonstrated that publication bias was not
significant. Figure 2 illustrates the funnel plot for checking the publication bias. The mean ages of
menopause during the time courses of 1998-2004, 2005-2009, 2010-2014, and 2014-2017 were
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estimated as 48 (46.68-49.33), 48.74 (47.44-50.04), 48.54 (47.40-49.68), and 49.48 (47.52-51.43)
years, respectively.

Based on the geographical regions, the maximum mean menopause age was 50.8 years in two national
studies, while the minimum mean age was 47.97 years related to the north region. In addition, the
mean ages for the studies conducted at a national level and in the north, east, west, south, and center
of Iran were 50.8 (50.01-51-580), 47.97 (46-47-49.48), 48.23 (46.35-50.12), 48.62 (46.69-50.55),
48.54 (47.83-49.26), and 48.61 (47.47-49.75) years, respectively.

To evaluate heterogeneity, a meta-regression was run between the years of publication and sample
size of studies and menopause age. The results revealed that the sample size of studies and menopause
age were significant (P=0.01). However, the years of publication was not significant (P=0.06).

Discussion

Based on the analysis of 28 studies, the average age of menopause in Iran was estimated as 48.57 (Cl:
47.96-49.18) years. In a systematic review and meta-analysis study performed in 2014, the average
age of menopause in six countries was obtained as 48.3 (Cl: 48.78-49.2) years (13). It seems that
menopause-related changes may arise from different biological factors (e.g., genetic and nutritional
factors or history of reproduction) across different geographical locations. These variations can be
also affected by such factors as lifestyle, occupation, smoking, place of residence, and socioeconomic
status (3, 14).

In our study, the average ages of menopause in eight studies were estimated as 47.21 (Cl: 46.94-
47.48) and 48.43 (Cl: 47.76-49.10) years in smoking and non-smoking women, respectively. Younger
age of menopause will increase several types of physical and psychological complications. Early
menopause is associated with some 2% of annual mortality and increased risk of cardiovascular
disease, diabetes, and osteoporosis (15).

Based on the evidence, long-term smoking will reduce the age of menopause. In the same vein, the
duration and severity of smoking (i.e., the number of cigarettes used per day) affect the menopause
age (16). According to a number of studies, the detrimental effect of cigarette on the number of
children and female reproductive system paves the way for the incidence of early menopause (17).
There are different assumptions on the relationship of the biological effects of smoking with early
menopause. In this regard, it has been stated that the smoking women have a more significant drop in
estradiol levels in the middle of their menstrual cycle and luteal phase as compared to the non-
smoking ones. Experimental models suggest that nicotine causes follicle loss in ovaries and blocks
aromatase enzyme that is responsible for the conversion of androgen to estrogen (18).

In our study, the average age of menopause in the overweight group (mean: 47.80; Cl: 47.49-48.11)
was higher than that of the group with a normal BMI (mean: 47.53; Cl: 47.17-47.88). Accordingly,
the obese group had the highest average age of menopause (mean: 47.83; Cl: 47.34-48.32).

In a study carried out by Tao et al. (2015), the hazard ratios of early menopause in overweight and
obese women were reported as 0.92 and 0.88, respectively, which were higher than the ratio obtained
for underweight women (19). Adipose tissues in obese people increase the production of estrogen as a
result of the conversion of androgen to estrogen in the peripheral adipose tissue, thereby leading to
late menopause (20).

It seems that the high prevalence of obesity in Iran can result in late menopause in the near future.
Although menopause age is currently within a normal range with an increasing slope, it may exceed
the normal range if this trend continues. According to the literature, although late menopause can
reduce the hazard ratio (0.98) of cardiovascular diseases per year, it increases the risk of
gynecological cancers (8).

The results of our study showed that in the time course of 1998-2009, the average menopause age
increased from 48 to 48.74 years. However, during 2010-2014, it decreased to 48.54 years, and then
underwent an increase to 49.48 years from 2014 to 2017. Based on the geographical region, the
women in the north region had the lowest mean age (47.97 years). Generally, it seems that many
factors, such as diet, race, and reproductive issues, can affect this issue.

The results of the present study suggested that in Iran, the average age at menopause is increasing
with a gentle slope per year. Although this relationship is not statistically significant, it is very critical
regarding the great impact of menopause on women’s health. In line with our study, in a European
study, it was reported that menopause age differs across Europe and shifts towards an older age.
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The strength of our study is the analysis of menopause age in terms of different time courses and
geographical regions of Iran, which showed that the age of menopause varies across different times
and regions. Additionally, the results of this study are very powerful given its cohort design. One of
the limitations of this study is the use of medical records for data collection. Furthermore, none of the
included studies reported the effect of chemical exposure on menopause age; therefore, this issue
remained unaddressed, which is another limitation of this research.

Furthermore, all included studies were cross-sectional. The accuracy of reporting menopause age can
be different in each study, which may have affected our results. In addition, many confounding
factors, such as race, reproductive factors, and lifestyle, should be adjusted when estimating the
menopause age. The physical well-being and life satisfaction among menopausal women should be
also taken into account (21). With regard to the transition of Iranian life style from traditional to
modern (22), the health threatening factors during menopausal period should be given more attention.

Implications for Practice

As the results of the current study indicated, the average age of menopause is still within a normal
range in Iran despite its rise with a normal slope. It seems that the change in women’s lifestyle have
affected the menopause age. Some remediable factors that confound menopause age among Iranian
women need special attention to promote women’s health. Consequently, health providers should plan
for monitoring the health of premenopausal and menopausal women.
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