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Abstract
Background: It is reported that women in developing countries reach menopause earlier compared to developed countries. This seems
WREHGXHWRXQGHUHVWLPDWLRQRIDJHDWPHQRSDXVHDVSUHPHQRSDXVHZRPHQZKRZLOOUHDFKPHQRSDXVHDWROGHUDJHVDUHFRPPRQO\
H[FOXGHGLQFURVVVHFWLRQDOVHWWLQJV,QWKLVVWXG\ZHSURSRVHDQHVWLPDWLRQPHWKRGZKLFKFDQGHDOZLWKWKLVELDV:HDOVRDVVHVVHGPDMRU
determinants of menopause.
Methods:7KHVHFRQGQDWLRQDOLQWHJUDWHGPLFURQXWULHQWVXUYH\LQ,UDQFRPSOHWHGLQLVDSRSXODWLRQEDVHGVWXG\ZLWKDQDWLRQDOO\
UHSUHVHQWDWLYHVDPSOHRI,UDQLDQZRPHQDJHGWR\HDUV:HXVHGGDWDRQPHQRSDXVHVWDWXVDQGPHQRSDXVDODJH DVNHG
retrospectively) to estimate the median survival time. We also used Logistic regression to model menopausal status on the current age and
WRHVWLPDWHWKHPHGLDQDJHDWZKLFKRIZRPHQZLOOH[SHULHQFHPHQRSDXVH'HPRJUDSKLFOLIHVW\OHDQGDQWKURSRPHWULFGHWHUPLQDQWV
were also examined.
Results: 7KH HVWLPDWHG DJH DW PHQRSDXVH ZDV  ±  \HDUV LQ WKH ORJLVWLF PRGHO DQG     \HDUV LQ VXUYLYDO
DQDO\VLV,QERWKPRGHOVWKHDJHDWPHQRSDXVHZDVVLJQL¿FDQWO\ORZHUDPRQJUXUDODQGXQGHUZHLJKWZRPHQ,QDGGLWLRQVXUYLYDODQDO\VLV
VKRZHGWKDWVPRNHUVDQGZRPHQZLWKVPDOOHUIDPLO\VL]HKDGVLJQL¿FDQWO\ORZHUDJHDWPHQRSDXVH
Conclusion: While many studies stress a gap in age at menopause between developed and developing countries, this study with a
reliable estimation method showed that such a gap might originate from an underestimation of age at menopause in developing countries
rather than a real difference.
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and its determinants in developed countries. In contrast, there
is a limited number of studies in developing countries, most of
enopause is a turning point in every woman’s life; it ZKLFKODFNDSSURSULDWHVWDWLVWLFDOPHWKRGVDQGVXI¿FLHQWVDPSOH
impacts their quality of life in terms of physical and size. Most studies used simple summary measures to estimate the
HPRWLRQDOFKDQJHV-RLQWSDLQVZHLJKWJDLQKRWÀDVKHV menopausal age of a population.4–7 A gap found in such studies is
DQGÀXFWXDWLRQVLQPRRGDUHVRPHRILWVVLGHHIIHFWV1 It has been that these research studies usually exclude women who have not
shown that early menopause increases the duration of exposure to reached menopause yet and will experience it in older ages. This
risk factors of certain chronic diseases such as osteoporosis,2 exclusion leads to underestimation of menopausal age.
Additionally, the existing evidence on the age at menopause
cardiovascular diseases,1 and diabetes.3 Therefore, expanding
knowledge on this issue could assist policy makers to allocate and the risk factors of menopause is controversial.8,9 A number
of risk factors have been suggested for early menopause in the
better health service for the post-menopause period.
Several studies have so far addressed the age at menopause literature. Reports on the association between smoking and earlier
age at menopause are consistent.10–12 However, the association
of obesity and physical activity with age at menopause remains
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Figure 1. The geographic presentation of the study regions.

used two alternative statistical methods to analyze the data and
FRPSDUHGWKHUHVXOWVRIWKHVHPHWKRGV7KH¿QGLQJVRIWKHFXUUHQW
study can be generalized to the entire population of Iran, given its
large and representative sample.

Materials and Methods
This study used data on menopausal age and its determinants
from the NIMS-II which is a population-based survey completed
in 2015 14. The participants included 4,898 Iranian women aged 50
to 60 years who were apparently healthy or without diseases. Data
was collected using structured questionnaires and anthropometric
measurements. Below, we present details on sampling design,
study variables, data cleaning, and analysis methods.

in urban and rural areas of each stratum was a proportion of the
population size. When an individual was not available (after being
called 3 times), a new participant was substituted from the same
cluster. The total number of study participants (4,898) outnumbers
the estimated minimum sample size (4,400) for 11 regions.
Since we selected an equal number of women in each region, we
used a sampling weight to adjust the weight of each observation
proportional to the regions’ population size. In all analyses
presented in the results section, we used appropriate sampling
weights.
Study variables
Menopausal status and age when a woman reaches menopause
DUHPDLQRXWFRPHYDULDEOHV0HQRSDXVHLVGH¿QHGDVWKHDEVHQFH
of menstrual periods for at least 12 consecutive months 14.
Furthermore, study variables include demographic characteristics,
history of hysterectomy, age at hysterectomy, cultural and
lifestyle behaviors (family size and smoking), socio-economic
factors (house size) and anthropometric indices, which consisted
of body mass index (BMI) and waist circumference. Smoking
status of women was determined by asking whether they were
current smokers. We used the house size as a proxy variable for
socio-economic status and family size as a proxy variable for the
number of children for each woman and their cultural behavior.
Anthropometric indices were measured through physical
examinations.

Sampling design
We divided Iran into 11 study regions (zones) with almost
equal population size based on the similarities in geographic
and socio-economic characteristics (Figure 1). Socio-economic
characteristics were not measured directly and we relied on
nutritional expert opinion to determine these regions.
The number of participants included per region was 400 women,
which is appropriate for estimating non-rare events. Within each
region, 80 clusters were randomly selected using one-stage cluster
sampling. Each cluster consisted of 5 women, aged 50-60 years.
In both urban and rural areas, we used the recent sampling frame
RI6WDWLVWLFDO&HQWHURI,UDQ FHQVXV WRGH¿QHDVDPSOLQJ
Data cleaning
frame of households. In each cluster, we randomly selected one
We excluded 283 women whose age at interview was less
household from the household sampling frame. We collected
the data of participants from this household and neighboring than 50 years based on study inclusion criteria. Furthermore,
households to reach a cluster of size 5. The number of clusters participants for whom age or age at menopause was missing
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Table 1. 9DULDEOHGH¿QLWLRQLQVXUYLYDODQDO\VLVDQGORJLVWLFUHJUHVVLRQ
Participants
Menopause women

Survival Analysis

Logistic regression

Event

Time to event

Event

Age variable

Failure

Age at menopause

Menopause

Age at interview

Pre-menopause women

Censor

Age at interview

Non-menopause

Age at interview

Hysterectomy women

Censor

Age at hysterectomy

Non-menopause

Age at hysterectomy

Table 2. General characteristics of study participants.
Characteristics

Number

Percentages

3262
826
436

72.1
18.3
9.6

2,878
1,646

63.6
36.4

4,462
62

98.6
1.4

720
2,004
1,233
566

15.9
44.3
27.3
12.5

910
1393
677
632
887

20.2
31.0
15.1
14.0
19.7

83
1,055
1,674
1,698

1.8
23.4
37.1
37.7

626
905
2993

13.8
20.0
66.2

Menopausal status
Postmenopausal
Premenopausal
Hysterectomy or oophorectomy
Area of residence
Urban
Rural
Current smoker
No
<HV
)DPLO\VL]H
1–2
3–4
±
7
+RXVHVL]H
P2
±P2
±P2
±P2
151 m2
Body Mass Index
8QGHUZHLJKW 
1RUPDO ±
2YHUZHLJKW ±
2EHVLW\ 
Waist circumference

±


(n=64), and observations for women whose menopausal age was
reported higher than the age at interview (n=27) were excluded.
Plausible range recommendation for BMI variable (kg/m2) 15 was
employed and 14 implausible BMI values (BMI<14 or BMI>50)
were replaced by missing values. However, the number of
excluded observations were less than 2% of the sample that could
KDYHQHJOLJLEOHHIIHFWVRQ¿QGLQJV
Statistical analysis
We examined the association of cultural and lifestyle behaviors,
socio-economic determinants and anthropometric indices with
age at menopause and menopausal status using survival analysis
and logistic regression, respectively.
Survival analysis
The outcome parameter to estimate in this study is median
menopausal age. However, a number of included participants had

not reached menopause at the time of survey. These women will
reach menopause in older ages. A typical estimation of median
age at menopause excludes this group of participants, thus leading
to a biased estimate of menopausal age. Survival analysis can
properly handle these censored observations 16.
)RUWKHVXUYLYDODQDO\VLVWLPHWRHYHQW 7 ZDVGH¿QHGDVWLPH
IURP ELUWK WR PHQRSDXVH RU FHQVRUVKLS 0HQRSDXVH GH¿QHG DV
event and perimenopause and hysterectomy cases were considered
as censor. For a premenopausal woman, age at interview, and
for a person with hysterectomy, age at the time of surgery were
considered as time to censorship. The information about the
GH¿QLWLRQRIHYHQWDQGWLPHWRHYHQWIRUGLIIHUHQWJURXSVLVGH¿QHG
in Table 1. For both premenopausal and hysterectomy women, we
did not know the exact age of menopause. The only information
is that their menopausal age is later than the age at interview
and age at surgery, respectively. We preferred to use this partial
information in a survival model rather than excluding them.
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Table 3. Assessment of the relation of age at menopause and its determinants using two alternative models: Cox proportional hazard (PH)
model and logistic regression.
Cox PH Model
Characteristics

Median
ANMa

Adjusted HRd
&,

Urban

50.7

1.00

Rural

50.3

1.09 (1.01–1.18)

Logistic Regression
P-Valueb

Area of residency

Adjusted ORd
&,

0.010

<0.001
1.00

Current smoker

1.35 (1.12–1.62)
0.012

No

50.5

1.00

Yes

49.2

1.41 (1.07–1.87)

0.091
1.00

Family size

1.88 (0.88–4.05)
0.026

0.982

1–2

50.3

1.00

1.00

3–4

50.6

0.94(0.85–1.04)

0.90 (0.69–1.17)

5–6

50.6

0.92 (0.82–1.02)

0.98 (0.74–1.30)

³7

50.5

0.88 (0.77–0.99)

Body Mass Index
Underweight (<18.5)

0.95 (0.68–1.33)
0.049

49.7

0.009

1.00

1.00
0.73 (0.33–1.61)

Normal (18.5–24.5)

50.4

0.79 (0.62–1.01)

Overweight (25–29.9)

50.4

0.76 (0.60–0.97)

0.61(0.28–1.32)

2EHVLW\ 

50.7

0.75(0.59–0.96)

0.58 (0.27–1.27)

House size
P

0.549

0.322

50.4

1.00

1.00

71–100 m2

50.5

0.98 (0.89–1.08)

0.85 (0.67–1.09)

101–120 m2

50.5

1.01 (0.90–1.14)

0.87 (0.66–1.16)

121–150 m2

50.6

0.98 (0.87–1.11)

0.79 (0.59–1.06)

³150 m2

51.0

0.90 (0.81–1.01)

0.73 (0.56–0.95)

2

P-Valuec

ANM: Age at Natural Menopause using Kaplan-Meier method. bP-values obtained from multivariate Cox regression. cP-values obtained from multivariate
logistic regression. dNote that for easier interpretation, the hazard ratios and odds ratios reported in the table are based on categorical scale not ordinal scale.
a

We used Kaplan-Meier method to obtain descriptive information
on median age at menopause for the entire study population or
within the subgroups of important determinants such as smoking
behavior and residential area. Log-rank test was used to compare
age at menopause between these subgroups. For multivariate
DQDO\VLV DOO YDULDEOHV WKDW ZHUH VLJQL¿FDQW LQ WKH XQLYDULDWH
analysis were included. Cox proportional hazards model was used
to quantify the impact of each determinant on age at menopause
in the presence of other covariates. We considered variables such
as BMI and waist circumference as continuous variables in the
analysis. Family size was divided into 4 categories of almost equal
length (1–2, 3–4, 5–6, ³7) and it was used on an ordinal scale with
categories ranging from 1 to 4, respectively. House size was used
in its original continuous format. However, values larger than 300
square meters were changed to 300 square meters.

YDULDEOHHQWHUHGLQWKHPRGHO:HDOVRXVHGWKLVPRGHOWR¿QGWKH
determinants that affect menopausal status of women.
All statistical analyses of this article (including survival analysis,
logistic regression, and regression) were conducted using Stata
software (Version 12), and p-values less than 0.05 were considered
VLJQL¿FDQW

Logistic regression
)RU ORJLVWLF UHJUHVVLRQ PHQRSDXVH VWDWXV ZDV GH¿QHG DV D
binary outcome (menopause and non-menopause). A woman
who had undergone hysterectomy was considered as being nonPHQRSDXVDODWWKHDJHRIK\VWHUHFWRP\7KLVPRGL¿FDWLRQKHOSVXV
to keep hysterectomy cases in the analysis. The other participants
were considered menopausal and non-menopausal at the age at
the time of interview (Table 1). Median age at menopause, that
is the age when 50% of women experienced menopause, could
be directly estimated by logistic regression when age is the only

Estimation of age at menopause and its determinants using survival
analysis
Figure 2 depicts the pattern of age at natural menopause and
age at hysterectomy using the Kaplan-Meier method in urban and
rural areas. The occurrence of menopause was not considerably
different between urban and rural areas. The median age at
menopause in urban areas, rural areas, and the country were
50.7 (48.2, 53.9), 50.3 (48.0, 53.4), and 50.5 (48.1, 53.7) years,
respectively. Notably, hysterectomy was almost twice as common
in urban areas as rural areas (Figure 2).

364 Archives of Iranian Medicine, Volume 20, Number 6, June 2017

Results
The general characteristics of the study participants are
demonstrated in Table 2. The majority of participants (72.1%)
were in postmenopausal period; 18.3% of the participants had not
reached menopause yet; and 9.6% had undergone hysterectomy
or oophorectomy and therefore never experienced a natural
menopause (Table 2).
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Figure 2. 6XUYLYDOIXQFWLRQRIDJHDWPHQRSDXVHDQGDJHDWK\VWHUHFWRP\E\UHJLRQ XUEDQUXUDO UHVXOWVRIDVDPSOHRI,UDQLDQPLGGOHDJHGZRPHQ

The results of Cox proportional model indicated that urban
women, higher BMI, and larger family size delay the age at
menopause (P value < 0.05). In contrast, current smoking
DFFHOHUDWHG DJH DW PHQRSDXVH VLJQL¿FDQWO\ P value < 0.05).
The median age at menopause among smokers was marginally
1.3 years lower than non-smokers. Univariate analysis showed
WKDW DJH DW PHQRSDXVH ZDV VLJQL¿FDQWO\ FRUUHODWHG ZLWK WKH
VRFLRHFRQRPLF YDULDEOH +RZHYHU LW ZDV QRQVLJQL¿FDQW LQ
multivariate analysis (Table 3). We retained this variable in the
multiple model, so that readers can compare it with the results of
other studies investigating the effect of socio-economic status on
age at menopause. Furthermore, with or without socio-economic
VWDWXVWKHFRHI¿FLHQWVIRURWKHUYDULDEOHVUHPDLQLQWDFW

0

.25

.5

.75

1

Estimation of age at menopause and menopause determinants
using logistic regression
For logistic regression, we used the same data and predictors
as survival analysis except that it was not necessary to exclude
17 cases who had missing values for age at menopause. The
menopause occurrence was earlier in the rural compared to

the urban population (Figure 3). The estimated median age at
menopause in urban areas, rural areas, and the entire country were
51.4 (51.2–51.6), 50.6 (50.1–50.9), and 51.2 (51.0–51.3) years,
respectively.
The percentage of premature menopause, i.e. menopause
occurring before 40 years of age, 17 was also determined using
logistic regression. On average, 3.2% (2.1–5.0) of the participants
had premature menopause, which was more common in rural than
urban areas [4.0% (2.5–6.3) vs. 2.7% (1.7–4.3)].
In addition, we explored the association of explanatory variables
with menopausal status of women and compared the results with
those of survival analysis (Table 3). Area of residence and BMI
ZHUH VWDWLVWLFDOO\ VLJQL¿FDQW LQ ERWK PRGHOV P value < 0.05).
6PRNLQJDQGIDPLO\VL]HZHUHVLJQL¿FDQWGHWHUPLQDQWVLQVXUYLYDO
DQDO\VLVEXWQRQVLJQL¿FDQWLQORJLVWLFUHJUHVVLRQ
Two directions of effects regarding the relationship between
%0, DQG PHQRSDXVH FRXOG EH FRQVLGHUHG ¿UVW D FDXVDO HIIHFW
of BMI on menopause and second, a reverse causal effect. If the
latter proves valid, then as time from menopause goes on, BMI
is expected to increase. We tested this hypothesis with a linear

25

30

35

40

Age

45

50

55

60

Fitted probability of menopause (95% CI) in urban areas
Fitted probability of menopause (95% CI) in rural areas

Figure 3. Estimated probability of menopause using logistic regression by region (urban/rural).
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regression model, in which time since menopause was considered
as the independent variable and BMI as the dependent variable. In
this regression, we controlled for the confounding effect of age.
7KHDQDO\VLVVKRZHGQRVLJQL¿FDQWUHODWLRQVKLSEHWZHHQWKHWZR
variables, which indirectly supported the former assumption, i.e.
causal effect of BMI on age of menopause.

small number of smokers. More reliable effect size can be obtained
from case-control studies with a larger number of smokers.
2XU ¿QGLQJV RI GLUHFW UHODWLRQVKLS EHWZHHQ PHQRSDXVH DQG
BMI are consistent with results obtained from prior research.29
Further assessment of the effect of BMI showed that the major
difference in menopausal age was between the underweight group
and other BMI groups. Moreover, our previous results that BMI
did not increase after menopause indicated that BMI is a causal
Discussion
determinant of age at menopause.
We found that the median age at menopause in rural areas
The values of median age at menopause based on logistic
was
lower than urban areas. A study conducted in Iran in 2000
regression and survival analysis were 51.2 and 50.5 years,
respectively. This shows that different analysis models produce analogously showed that the median age at menopause is 49.9,
different estimates. Both methods have advantages and 49.2, and 49.6 years in urban and rural settings and in the total
GLVDGYDQWDJHV 7KH OLPLWDWLRQ RI WKH ¿UVW RQH LV WKH SUREDELOLW\ population, respectively.27 There are several social, economic,
of bias in recalling age at menopause or hysterectomy that may and lifestyle differences between urban and rural areas of Iran,
have been reached a long time ago. There is no such limitation for therefore adjusting for area of residency makes the odds ratio of
the second method since it only relies on information of patient’s KRXVHVL]HQRQVLJQL¿FDQWLQWKHPXOWLYDULDWHDQDO\VLV,WVHHPV
current status. Thus, we believe that logistic regression can that area of residence could be a suitable proxy for socio-economic
estimate the median age at menopause more reliably, especially in status in Iran.
Many studies conducted in this area excluded women who
the middle-aged women.
had
gone hysterectomy since they were supposedly unable to
There are differences between age at menopause reported in this
study and in previous studies conducted in Iran. In a cross-sectional systematically handle them in the right way. Nevertheless, in this
study in Yazd province of Iran on 346 women, the mean age at DUWLFOHZH¿JXUHGRXWDQHZVWUDWHJ\LQERWKVXUYLYDODQGORJLVWLF
menopause was estimated to be 48 years among postmenopausal models that enabled us to include them in the analysis.
We used survival analysis and logistic regression to take
women.186LPLODU¿QGLQJVZHUHREWDLQHGLQDQRWKHUFRPPXQLW\
advantage
of both possible methodologies in this cross-sectional
based study of 1,397 women aged 45–63 years old in northern
areas of Iran 19. The reason for this difference is that previous study. The cross-sectional design of the collected data can
studies usually fall short of the accurate estimations of median LQÀXHQFH DVVHVVPHQW RI FDXVDO UHODWLRQVKLSV 0DQ\ VWXGLHV
age at menopause and overlook premenopausal women in their conducted in Western countries have used prospective designs
analysis. A higher age at menopause in this study could be due with long follow-up duration which preclude the bias due to the
to both using more sophisticated methodology that decreased the high percentage of censored observation and the bias in recalling
degree of underestimation and also the health improvement of the exact age of menopause. Thus, accurate assessment of age
at menopause, determinants and symptoms can be done using
Iranian women in the recent years.
$JH DW PHQRSDXVH LQ WKLV VWXG\ LV DOVR VLJQL¿FDQWO\ KLJKHU prospective studies with large-sample sizes, which have not been
than the age reported in other studies in developing countries conducted in Iran so far. Moreover, we assessed the effect of
such as Turkey (47 years old), Pakistan (46), and India (48).5,6,20 smoking exposure using the self-report current smoking status,
Age at menopause in developed countries is higher than 50 which could be considered as one of the limitations of this study.
years, for instance 50.0 years in Switzerland, 50.9 in Sweden,
51.0 in Finland, 51.7 in Spain, 52.0 in France, and 52.6 in the
Acknowledgement
United States 21, 22. A comparison of age at menopause between
developing and developed countries indicates a gap ranging 2-3
The authors would like to thank all individuals who contributed
years. Many studies have emphasized this gap;23,24 however, to the conduct of this study. We especially appreciate the support
further assessment showed that this gap might be due to analysis and cooperation of nutritionists in Health deputy of Medical
Sciences Universities.
PHWKRGVDQGVKRUWFRPLQJVQRWDVLJQL¿FDQWGLIIHUHQFH
The results of survival analysis revealed that urban residency,
higher BMI, and larger family size delay menopause whereas
Funding
VPRNLQJ ZDV VLJQL¿FDQWO\ DVVRFLDWHG ZLWK HDUOLHU PHQRSDXVH
7KHVH¿QGLQJVFRQ¿UPWKHUHVXOWVRISUHYLRXVVWXGLHV24–27 Logistic
We have used data from the Second National Integrated
regression only found area of residency and BMI as statistically Micronutrient Survey (NIMS-II) which was fully supported
VLJQL¿FDQWSUHGLFWRUV$QH[SODQDWLRQIRUFRQVHUYDWLYH¿QGLQJVRI by Under-secretary of Health, Ministry of Health and Medical
the logistic regression is that it does not have information on the Education, Tehran, Iran (Grant ID: 91-01-159-17079) and
effect of determinants when the age of women is under 50 years. 81,&()RI¿FHLQ,UDQ
5HJDUGOHVVRIEHLQJVLJQL¿FDQWRUQRWWKHGHWHUPLQDQWVKDGWKH
same directions in both methods.
&RQÀLFWVRILQWHUHVW
Smoking had the largest effect among the determinants; it
VLJQL¿FDQWO\GHFUHDVHGWKHDJHDWPHQRSDXVHE\\HDUV7KLVLV
1RQH RI WKH DXWKRUV GHFODUHV DQ\ FRQÀLFW RI LQWHUHVW ZLWK WKH
FRQVLVWHQWZLWKWKHUHFHQW¿QGLQJVRQWKHHIIHFWVWKDWVPRNLQJKDV study.
on earlier menopause. Another study reported 1–2 years decrease
in age at menopause as a result of smoking 28. The effect size for
References
smoking in this research was observed in a sample with relatively

366 Archives of Iranian Medicine, Volume 20, Number 6, June 2017

M. Parsaeian, H. Pouraram, A. Djazayery, et al.

1.

2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.

Atsma F, Bartelink ML, Grobbee DE, van der Schouw YT.
Postmenopausal status and early menopause as independent risk
factors for cardiovascular disease: a meta-analysis. Menopause.
2006;13(2):265-279.
Gallagher JC. Effect of early menopause on bone mineral density and
fractures. Menopause. 2007;14(3 Pt 2):567-571.
Brand JS, van der Schouw YT, Onland-Moret NC, Sharp SJ, Ong KK,
Khaw K-T, et al. Age at Menopause, Reproductive Life Span, and
Type 2 Diabetes Risk: Results from the EPIC-InterAct study. Diabetes
Care. 2013;36(4):1012-1019.
Biri A, Bakar C, Maral I, Karabacak O, Bumin MA. Women with
and without menopause over age of 40 in Turkey: consequences and
treatment options. Maturitas. 2005;50(3):167-176.
Kriplani A, Banerjee K. An overview of age of onset of menopause in
northern India. Maturitas. 2005;52(3-4):199-204.
Bansal P, Chaudhary A, Soni RK, Gupta VK. Epidemiological
Determinants of Age at Natural Menopause in Rural Women of
Punjab. J Res Med Den Sci. 2014;2(1):24-28.
Singh M. Early age of natural menopause in India, a biological marker
for early preventive health programs. Climacteric. 2012;15(6):581586.
Harlow BL, Signorello LB. Factors associated with early menopause.
Maturitas. 2000;35(1):3-9.
Canavez FS, Werneck GL, Parente RC, Celeste RK, Faerstein E. The
association between educational level and age at the menopause: a
systematic review. Arch Gynecol Obstet. 2011;283(1):83-90.
Sun L, Tan L, Yang F, Luo Y, Li X, Deng HW, et al. Meta-analysis
suggests that smoking is associated with an increased risk of early
natural menopause. Menopause. 2012;19(2):126-132.
Midgette AS, Baron JA. Cigarette smoking and the risk of natural
menopause. Epidemiology. 1990;1(6):474-480.
Parente RC, Faerstein E, Celeste RK, Werneck GL. The relationship
between smoking and age at the menopause: A systematic review.
Maturitas. 2008;61(4):287-298.
Schoenaker DA, Jackson CA, Rowlands JV, Mishra GD.
Socioeconomic position, lifestyle factors and age at natural
menopause: a systematic review and meta-analyses of studies across
six continents. Int J Epidemiol. 2014;43(5):1542-1562.
Siasi F, Mohammad K, Djazayery A, Djalali M, Abdollahi Z, Dorosty
AR, et al. National Integrated Micronutrient Survey 2012 (NIMS II).

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.

29.

Tehran: Ministry of Health and Medical Education; 2015.
Miller Y. Recommendations for the truncation of body mass index in
population data.: NSW Centre for Physical Activity and Health; 2003.
Strube MJ. Survival Analysis. The Encyclopedia of Clinical
Psychology: John Wiley & Sons, Inc.; 2014.
Schmidt P. The 2012 Hormone Therapy Position Statement of The
North American Menopause Society. Menopause. 2012;19(3):257271.
Fallahzadeh H. Age at natural menopause in Yazd, Islamic Republic of
Iran. Menopause. 2007;14(5):900-904.
Delavar MA, Hajiahmadi M. Factors Affecting the Age in Normal
Menopause and frequency of Menopausal Symptoms in Northern
Iran. Iranian Red Crescent Medical Journal. 2011;13(3):192-198.
Vehid S, Aran SN, Koksal S, Isiloglu H, Senocak M. The prevalence
and the age at the onset of menopause in Turkish women in rural area.
Saudi Med J. 2006;27(9):1381-1386.
7KRPDV)5HQDXG)%HQH¿FH(GH0HHXV7*XHJDQ-),QWHUQDWLRQDO
variability of ages at menarche and menopause: patterns and main
determinants. Hum Biol. 2001;73(2):271-290.
Reynolds RF, Obermeyer CM. Age at natural menopause in Spain and
the United States: results from the DAMES project. Am J Hum Biol.
2005;17(3):331-340.
The North American Menopause Society. Internet communication:
http://www.menopause.org; ; 2001.
Gold EB. The Timing of the Age at Which Natural Menopause
Occurs. Obstetrics and Gynecology Clinics of North America.
2011;38(3):425-440.
Stepaniak U, Szafraniec K, Kubinova R, Malyutina S, Peasey A,
Pikhart H, et al. Age at natural menopause in three central and
eastern European urban populations: the HAPIEE study. Maturitas.
2013;75(1):87-93.
Sapre S, Thakur R. Lifestyle and dietary factors determine age at
natural menopause. Journal of Mid-Life Health. 2014;5(1):3-5.
Mohammad K, Sadat Hashemi SM, Farahani FK. Age at natural
menopause in Iran. Maturitas. Dec 10 2004;49(4):321-326.
Gold EB, Bromberger J, Crawford S, Samuels S, Greendale GA,
Harlow SD, et al. Factors Associated with Age at Natural Menopause
in a Multiethnic Sample of Midlife Women. American Journal of
Epidemiology. 2001;153(9):865-874.
Tao X, Jiang A, Yin L, Li Y, Tao F, Hu H. Body mass index and age
at natural menopause: a meta-analysis. Menopause. 2015;22(4):469474.

Archives of Iranian Medicine, Volume 20, Number 6, June 2017 367

