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medical history of each participating woman (e.g., medi-
cation for stress like sedatives and anxiolytics; psychiat-
ric support) was recorded, and all women were informed 
about the three types of stress as mentioned earlier. Then, 
they were asked to choose which of the following replies 
represented them: i) “I felt little stress in daily life for 
many years before perimenopause”, ii) “I felt moderate to 
high levels of routine stress in daily life for many years, 
before perimenopause”, iii) “I felt high level of stress for 
a prolonged period, many years before perimenopause, 
induced by a sudden negative change, such as financial 
disaster, vehicle or occupational accident, trauma or ill-
ness in myself or a close family member, parental divorce 
or death of a family member early in life, war experience 
as a child, a sudden loss of a loved one in later life long 
before the age of natural menopause”.

Statistical analysis
Descriptive statistics were initially calculated. To de-

termine which factors affected the age of natural meno-
pause, t-test, ANOVA, and regression models were used. 
When statistical significance was derived from the ANO-
VA model (p <0.05), Tukey multiple comparisons test 
was used to investigate between which categories statisti-
cally significant differences appeared. Multiple linear re-
gression analysis was used to assess association of age at 
natural menopause (the dependent variable) with selected 
variables of interest (independent variables).

Statistical analyses were performed using the IBM 
SPSS Statistics for Windows software, version 21.0 (IBM 
SPSS, IBM Corp., Armonk, NY, USA). The significance 
level was set at p-value <0.05.

Results
A total of 827 naturally postmenopausal women were 

included in this study. The mean age (± standard devia-
tion) of the sample was 60.4 ± 8.4 years. Of those wom-
en, 149 (18 %) were housewives, 70 (8.5 %) were retired 
and 608 (73.5 %) continued to work. The mean age of 
natural menopause in our sample was 49.1 ± 4.2 years, 
and the median age was 50 (range 26-58) years. At meno-
pause, 37 women (4.5 %) were younger than 40 years 
(premature ovarian failure), 101 (12.2 %) were aged be-
tween 40-44 years (early menopause), 666 (80.5 %) were 
aged between 45-54 years, and the rest (23 women; 2.8 
%) were older than 54 years (late menopause).

Table 1 shows the factors which affect the age of 
natural menopause at a statistically significant level (p 
<0.05) and in indicative level (p <0.2). As shown, oc-
cupational status affects age of menopause (p =0.001). 
More specifically, white-collar workers (p =0.046; Tukey 
multiple comparisons test) and housewives (p =0.001) 
have greater menopausal mean age than blue-collar 
workers. Additionally, younger women (born in more 
recent years) (p <0.001), those reporting high levels of 
chronic routine stress (p =0.005), or smoking (p =0.006) 
demonstrate a trend to younger mean age of menopause. 
On the other hand, higher age of menarche (p =0.026) 

Table1: Factors affecting the age of natural menopause of 
the 827 naturally postmenopausal women included in the 
study, at a statistically significant and in indicative level.
Factor p R2

Year of birth <0.0011 2 %
Age of menarche 0.0264

Duration of menstruation 0.0621 0.04 %
Age of mother’s natural 
menopause

<0.0011 14.9 %

High levels of  chronic stress 0.0053

Age at first child birth 0.1852 0.2 %
Age at last child birth 0.1172 0.3 %
Active Smoking 0.0064

Moderate to high levels of 
routine stress 

0.1273

Occupational status 0.0014

1: Values without missing for each one of the factors, 2: Regression, 
3: T-test, 4: Anova.

Table 2: Factors which do not affect the age of natural meno-
pause of the 827 naturally postmenopausal women included 
in the study, in the univariate model.
Factor p
Marital status 0.488
Level of education 0.849
Abortions 0.583
Breastfeeding 0.457
Passive smoker 0.221
Contraceptive use 0.314
Alcohol consumption up to 1 drink/day 0.573
Nulliparity     0.896
Caffeine consumption up to 1 cup /day 0.246

or higher mother’s age of natural menopause (p <0.001) 
lead to higher menopause mean age, while higher age 
at first (p =0.185) or last birth (p =0.117) demonstrate a 
trend to higher menopause mean age. Table 2 presents the 
factors which do not affect the age of natural menopause 
in a univariate model.

Subsequently, we created a multivariate regression 
model with the age of natural menopause as the depen-
dent variable and as independent variables all factors pre-
sented in Table 1. We used a stepwise regression model 
with a probability of entry 0.10 and probability of re-
moval 0.20. The used model included the mother’s age 
at menopause of each participating woman. This model 
interprets only 19 % of the variability of the age of meno-
pause (F-test =16.718, p <0.001, R2 =19 %, total degrees 
of freedom =505) and cannot be used to predict the age 
of menopause, but only to explain how each one of the 
independent variables affects the age of menopause. 

Table 3 displays the association between the age of 
natural menopause of the mother and the dependent vari-
able (menopause age of the examined woman). More 
specifically, the increase of the menopausal age of the 
mother by one year results in an increase of the corre-
sponding age at menopause of her daughter by 0.310 
years (about four months) (p <0.001). Also, the year of 
birth affects the age of menopause. Thus, younger wom-
en (born in more recent years) tend to have menopause at 
a younger age. Specifically, for each decade in age differ-
ence, the age of menopause decreased by an average of 


