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approximately 0.085 years (about one month) (p =0.025).
Women who smoked more than ten cigarettes per day 

had on average 0.756 years (about nine months) earlier 
age of menopause (indicative level; p =0.065).

White-collar workers (p =0.003), other workers (p 
=0.004) and housewives (p =0.002) have 1.35 to 1.58 
years (from 16 to 19 months) later menopausal age than 
blue-collar workers.

Discussion
In the present study, we found the mean age of meno-

pause to be 49.1 years and was different compared to pre-
vious studies from Athens, Greece, which demonstrated 
an earlier menopause age3-5. In our sample, 4.5 % of wom-
en had premature ovarian failure, which is higher than 
that reported by Akasheh et al23, but it is lower than that 
reported by Adamopoulos et al4. We found that 12.3 % of 
the women of our study had early menopause, which is 
higher than in the study of Akasheh et al23.  The 2.8 % of 
our sample with late menopause was higher compared to 
Adamopoulos et al4 and lower compared to Cassou et al15.

The age of women, as calculated by the reported year 
of birth, was significantly associated with age at natural 
menopause. Indeed, we found that women born in more 
recent years tend to have an earlier mean age of meno-
pause, which is in agreement with the results of Hajdini 
et al24 but not consistent with others8,13, who showed that 
women born in earlier years tend to have an earlier mean 
age of menopause. Goumalatsos et al5 on Athens Greek 
women did not show any particular trend between the 
year of birth and age at menopause.

Previous studies have shown that a woman’s age 
at menopause is related to her mother’s age at meno-
pause25,26. Similarities between mother and daughter ages 
at menopause were also found in our sample. In contrast, 
Murugan and Vanaja16 have reported no familial relation-
ship between natural menopause age of the subjects and 
their mothers. 

There was no significant relationship between the 
marital status and the age at menopause in our study, and 
this is in agreement with some studies5,6,27, but disagrees 
with the results of other studies9,24.

The relationship between occupation and onset of 
natural menopause has not been fully investigated before. 
Perhaps, occupational exposure may cause endocrine 
disruption, possibly affecting the onset of natural meno-
pause10. In the present study, a statistically significant 

correlation between the occupational status and the age at 
natural menopause was found, similarly to previous stud-
ies16-18,28. In contrast, other studies have reported no such 
relationship5,24,29. Our results reveal that the mean age at 
menopause was smaller in blue-collar workers, compared 
to white-collar workers, other workers, and housewives. 
These findings were similar to reported results from other 
studies18,28. 

Our study agrees with previously reported results24,27, 
which showed that the level of education of women was 
not related to age at natural menopause, contradicting 
earlier reports6,9,11,13,16,28-30.

Reproductive factors seem to be important in the tim-
ing of natural menopause10. In the present study, however, 
age at menopause was not significantly associated with 
reproductive factors, including age at menarche, duration 
of menstruation, age of first and last birth, oral contra-
ceptives use, history of breastfeeding, abortion, and nul-
liparity.  More specifically, our results confirm those of 
Golshiri et al6 showing that the age of menarche was not 
significantly associated with the onset of the menopause 
using multivariate analysis, while other studies showed 
that age at natural menopause was related to age at men-
arche13,29. No association was observed with age at first 
or last birth and age at menopause, in agreement with 
Cassou et al15. We found that past use of oral contracep-
tives was not a predictor of the cessation of the menstrual 
activity, in agreement with previous publications16,27, but 
in disagreement with other studies11,29. We failed to find 
any association between history of breastfeeding and age 
at menopause, which is in agreement with Batrinos et al3 
but disagrees with Liu et al30. We observed a negative as-
sociation between age at natural menopause and previous 
abortion, concurring with the results of previous works6,9. 
However, Liu et al found a positive correlation30. Consis-
tent with an earlier study from Athens, Greece3, present-
ed results showed that nulliparity was not reproducibly 
linked to age at natural menopause, in contrast to other 
reports5,15,27.

It has been reported that lifestyle factors can damage 
the oocytes and decrease the level of sexual hormones, 
therefore affect the reproductive aging28. In the present 
study, however, age at natural menopause was not sig-
nificantly associated with lifestyle factors, including 
active and passive smoke, alcohol and coffee consump-
tion. The polycyclic aromatic hydrocarbons in cigarette 
smoke are known to be toxic to ovarian follicles and thus 

Table 3: Coefficients of multivariate regression with mother’s menopausal age and association to the dependent variable 
(menopause age of the examined woman).
Model B Std. Error p
(Constant) 199.216 49.740 <0.001
Mother’s natural menopausal age 0.310 0.036 <0.001
Year of birth -0.085 0.025 0.001
Smoking less than 10 cigarettes1 -0.099 0.536 0.853
Smoking more than 10 cigarettes1 -0.756 0.408 0.065
White-collar worker2 1.354 0.455 0.003
Housewife 1.580 0.550 0.004
Other collar worker2 1.535 0.496 0.002
B: the unstandardized regression coefficients, 1: no smoking is the reference category, 2: blue collar is the reference category.


