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ARTICLE INFO ABSTRACT

Keywords: Objectives: The impact of depression on post-menopausal women is an important public health issue but remains
Menopause largely unknown. The purpose of this study was to identify the prevalence of post-menopausal depression in
Depression Greece and outline the profile of the women it affects.

g‘:zz:;empausal Study design: A sample of post-menopausal women completed an anonymous, self-administered, web-based
Beck depression inventory-II survey which included the Beck Depression Inventory-1I (BDI-II) and questions regarding socio-demographic
screening data.

Main outcome measures: The dependent variable of interest was a BDI-II score > 20 (the cut-off for moderate
depression according to the BDI).

Results: Overall, 502 post-menopausal women participated in the study. The median BDI-II score was 13 (range
0-50); 136 (27.1%) of the women scored > 20 and were considered screen-positive for depression. According to
the multivariate logistic regression model, age< 55 years (OR: 1.621; 95% CI: 1.036-2.535), not working (OR:
1.580; 95% CI: 1.013-2.465), smoking (OR: 1.656; 95% CI: 1.081-2.536) and history of depression (OR: 1.650;
95% CI: 1.045-2.604) were independently associated with post-menopausal depression. Subgroup analyses
revealed that current smokers (OR: 2.514; 95% CI: 1.485-4.256) had higher odds of moderate depression, while
obesity (OR: 2.455; 95% CI: 1.206-4.996), absence of healthcare insurance (OR: 4.413; 95% CI: 1.970-9.887)
and a history of depression (OR: 2.253; 95% CI: 1.212-4.190) were identified as independent risk factors for
severe post-menopausal depression.

Conclusions: More than one out of four post-menopausal women were screen-positive for symptoms indicative of
depression, while a personal history of depression, age < 55 years, smoking and current working status were
independent predictors of its emergence.

1. Introduction

Menopause is defined by the occurrence of a 12-month amenorrhea
and the period subsequent to the final menstrual period corresponds to
post-menopause; this phase is classified by hormonal levels into early
and late post-menopause and further subdivided into distinct stages,
according to the STRAW criteria [1]. Data from high-impact longitudi-
nal studies have unanimously reported a significant rise in depressive
symptoms during the phase of early post-menopause, as opposed to
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pre-menopause [2,3]. This finding has been associated with various
contributing factors, including age at menopause [4], vasomotor
symptoms [5], socioeconomic status [6], obesity [7] and history of
depression [8]. Although affluent evidence reporting the elevated
prevalence of depression during peri-menopause has been recurrently
provided [9,10], consistent data on post-menopausal depression remain
scarce [2].

With respect to the Greek population, latest data from a regular
health survey conducted by the Hellenic Statistical Authority in 2014
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revealed that the prevalence of depression was 4.7% in the general
population (more than 15 years old), 6% among women and 3.2% in
men, predictably being almost two-fold more predominant among
women [11]. The prevalence of post-menopausal depression in Greece
has been investigated in a previous study, however, the sample included
Greek, Cypriot and Maltese women and the mean age was 74 years,
rendering its assumptions more pertinent to depression among the
elderly [12].

Therefore, the main aim of this survey was to estimate the prevalence
of post-menopausal depression in Greece. Further, we sought to portray
post-menopausal women experiencing depressive symptoms and outline
their profile by detecting sociodemographic and other characteristics
associated with higher rates of depressive symptoms and comparatively
assessing our findings with those reported in literature.

2. Methods
2.1. Study design, measures, variables

The study population included post-menopausal women that were
approached through the Hellenic Menopause Society, a non-profit or-
ganization in Greece. An anonymized web-based cross-sectional design
was employed and the STRAW criteria were adopted for the definition of
menopause [1]. The study was conducted from June until August 2020.
Social history and demographic data, as well as medical history were
recorded for each participant.

To evaluate the depressive symptoms, the participants completed the
Beck Depression Inventory-II (BDI-II), a standard self-administered
depression screening scale that includes 21 items rated on a 4-point
Likert-type scale ranging from O to 3. This well-established psycho-
metric tool in clinical and community samples has a high degree of
reliability and validity [13]. The respondents are requested to endorse
statements characterizing how they have been feeling during the past
two weeks; the higher the summed score (range = 0-63), the higher the
level of depression. The severity of depression is classified into four
categories according to the questionnaire score: 0-13 (minimal), 14-19
(mild), 20-28 (moderate) and 29-63 (severe). The BDI-II has been
translated and validated in Greek with high internal consistency
(Cronbach alpha coefficient = 0.85) [14].

All the study variables were converted into categorical variables.
Hence, the variables of interest were age (cutoff: 55 years old), body
mass index — BMI (cutoff: 30 kg/mz), post-menopausal status (5 years —
cutoff of early and late post-menopause), educational status (university
or higher vs lower than university), current living status (alone, with
partner and/or children), current working status (working/not work-
ing), parity (nulliparous/multiparous), presence of healthcare insur-
ance, smoking status, presence of any chronic disease, history of
confirmed depression, social alcohol use and heavy alcohol use defined
as more than three drinks per week (yes/no).

2.2. Statistical analysis

Following a precision approach, with an estimated prevalence of
post-menopausal depression of 20%, it was estimated that 383 women
would be required for sufficient precision, with a 4% margin of error and
a 95% level of confidence. Continuous variables are presented as median
(range), while the categorical variables as frequencies (%). The Chi-
square test was used in the univariate analysis, in order to identify dif-
ferences between the categorical variables. Then, using variables with p
< 0.20 from the univariate model, a multivariate logistic regression
analysis was conducted to identify the independent risk factors for post-
menopausal depression. Regarding the primary outcome, the dependent
variable of interest was the BDI-II score > 20 (cut-off of moderate
depression according to the BDI score). The odds ratios (ORs) and 95%
confidence intervals (95% CI) were estimated. All the analyses were
performed with the SPSS v.25.0.

13

Maturitas 156 (2022) 12-17

2.3. Ethics

This study is part of a large prospective screening study on the
mental health of women conducted by the Department of Clinical
Pharmacology and the 3rd Department of Obstetrics and Gynecology,
School of Medicine, Aristotle University of Thessaloniki in Greece. The
study protocol was approved by the bioethics committee of the School of
Medicine of the Aristotle University of Thessaloniki (reference number:
5.172/28.2.2020).

3. Results

The final sample consisted of 502 post-menopausal women, while
the overall response rate was 82.9% (502/605) and the completion rate
was 100% (participants had to answer all the questions of the survey
before submission). The median age of the participants was 53 (45-70)
years and the median BMI was 31.3 (20.0-61.3) kg/mz. Sociodemo-
graphic characteristics and medical history are presented in Table 1.

The median BDI-II score in the total sample was 13 (0-50) while 136
(27.1%) of the women scored > 20 and were characterized as screened
positive for depression. More specifically, 259 women (51.6%) scored
0-13 (minimal depression), 107 (21.3%) scored 14-19 (mild depres-
sion), 81 (16.1%) scored 20-28 (moderate depression) and 55 (11%)
scored 29-63 (severe depression). The median score was 10 (0-19) in
women without depression and 27 (20-50) in women with depression
post-menopausal women (Fig. 1).

According to the univariate analysis, the following variables

Table 1
Sociodemographic characteristics and medical history of the participants
(n=502)

Characteristics Frequency Percentage (%)
Age

> 55 years 204 40.6
< 55 years 298 59.4
Current BMI

> 30 313 62.4
<30 189 37.6
Postmenopausal status

>5 years (Late) 190 37.8
<5 years (Early) 312 62.2
Educational status

University or higher 244 48.6
Lower than university 258 51.4
Living status

Alone 77 15.3
Partner and/or children 425 84.7
Current working status

Yes 278 55.4
No 224 44.6
Parity

Nulliparous 56 11.2
Multiparous 446 88.2
Healthcare insurance

Yes 460 91.6
No 42 8.4
Smoking

Yes 266 53.0
No 236 47.0
Chronic disease

Yes 246 49.0
No 256 51.0
History of depression

Yes 136 27.1
No 366 72.9
Social alcohol use

Yes 246 49.0
No 256 51.0
Heavy alcohol use

Yes 93 18.5
No 409 81.5




G. Papazisis et al.

30

BDI-II score

Maturitas 156 (2022) 12-17

Non-Depressed

Depressed

BDI-II status

Fig. 1. Boxplots of BDI-II scores in depressed and non-depressed post-menopausal women in Greece. The top, the bottom of the box and the horizontal line represent
the 75th centile, the 25th centile, and the median, respectively. The T-bars represent the maximum and minimum values.

demonstrated significant associations at a level of p < 0.20: age,
educational status, current BMI, education, current working status,
healthcare insurance, smoking, chronic disease and history of depres-
sion (Table 2). Then, these variables were entered in a multivariate lo-
gistic regression model which showed that age< 55 years old (OR:
1.621; 95% CI: 1.036-2.535), not working (OR: 1.580; 95% CI:
1.013-2.465), smoking (OR: 1.656; 95% CIL: 1.081-2.536) and history of
depression (OR: 1.650; 95% CI: 1.045-2.604) were independently
associated with the prevalence of post-menopausal depression.

In subgroup analyses, we aimed to identify independent risk factors
for moderate and severe post-menopausal depression as dependent
variables of interest. Therefore, following multivariate analysis, current
smokers (OR: 2.514; 95% CI: 1.485-4.256) had higher odds of moderate
depression. Moreover, obesity (OR: 2.455; 95% CI: 1.206-4.996),
absence of healthcare insurance (OR: 4.413; 95% CI: 1.970-9.887) and
history of depression (OR: 2.253; 95% CI: 1.212-4.190) were identified
as independent risk factors for severe depression in our sample (Table 3).

4. Discussion

This study has found that 27.1% of post-menopausal women that
completed the survey exhibited symptoms indicative of at least moder-
ate depression, as demonstrated by BDI-II scores of 20 or higher; 16.1%
of the women had moderate depression and 11% were identified as
sufferers from severe depression. We also identified a statistically sig-
nificant and independent correlation of post-menopausal depression
with history of depression, age, smoking and current working status. No
statistically significant divergence was detected in the odds of a
depressive onset between early and late post-menopausal women.

Our results on the prevalence of post-menopausal depression are in
accordance with data from a cross-sectional study by Unsal et al. that
examined the prevalence of depression among post-menopausal women
of a town in Turkey by means of the BDI. Having set a cut-off score of 17,
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the measured prevalence reached 24.7% in their sample, which however
also included women with surgically-induced menopause [15]. Another
cross-sectional survey measuring the prevalence of severe
post-menopausal depression was performed among women living on
Greek islands, Cyprus and Malta, within the frames of the Mediterranean
Islands (MEDIS) Study [12]. In that study, 21% of the women experi-
enced severe depressive symptoms, compared to 11% in our study. Of
note, that study included women with a mean age of 74 years, 69% of
whom had been post-menopausal for over 20 years, whereas in our
study, the median age of the sample was 53 with almost 60% of women
being under 55 years old. Furthermore, that study employed a different
test, the self-reported Geriatric Depression Scale (GDS).

Regarding the factors significantly associated with a higher risk of
onset of depression, history of depression was not surprisingly one of
those covariates. Analogous findings have been reported by numerous
longitudinal studies, one of which found that women with history of
depression were roughly five times more prone to receive a major
depression diagnosis during the transition to menopause [8]. However,
even without a history of major depression, the risk of depression among
peri-menopausal women remains significantly elevated, as they are
twice as likely to experience depressive symptoms compared to their
pre-menopausal counterparts [10]. A very insightful observation was
made in the Harvard Study of Moods and Cycles, remarking that women
with a history of depression exhibited a 20% elevated rate of early
entrance to menopause compared to women without history. This
finding implies the underlying correlation of such a history with a
shorter reproductive period, leading to a premature drop in ovarian
function [16]. Accordingly, the duration of the reproductive period as
well as the age at menopause have been inversely associated with
post-menopausal depression incidence, as stated in a meta-analysis of
five relevant studies [4].

Passing on to the next associated factor, one of our most significant
findings was that the age of post-menopausal women was inversely
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Table 2

Factors associated with postmenopausal depression (BDI-II>20) (n=502).

Characteristics Univariate analysis OR Multivariate analysis OR
(95% CI) (95% CI)

Age

< 55 years 1.422 (0.944-2.142) 1.621 (1.036-2.535)"

> 55 years Reference Reference

Current BMI

> 30 1.502 (0.988-2.285) 1.486 (0.956-2.312)

<30 Reference Reference

Last menstrual

period

<5 years (early)
>5 years (late)
Educational status

1.162 (0.771-1.751)
Reference

Lower than 1.709 (1.145-2.552) 1.283 (0.835-1.971)
university
University or higher Reference Reference
Living status
Alone 1.360 (0.805-2.296) -
Partner and/or Reference
children
Current working
status
No 1.792 (1.204-2.664) 1.580 (1.013-2.465)"
Yes Reference Reference
Parity
Nulliparous 1.087 (0.587-2.013) -
Multiparous Reference
Healthcare
insurance
No 2.422 (1.273-4.606) 1.972 (0.991-3.926)
Yes Reference Reference
Smoking
Yes 1.855 (1.236-2.783) 1.656 (1.081-2.536)°
No Reference Reference
Chronic disease
Yes 1.521 (1.023-2.262) 1.411 (0.923-2.156)
No Reference Reference
History of depression
Yes 1.984 (1.299-3.030) 1.650 (1.045-2.604)"
No Reference Reference

Social alcohol use
Yes
No
Heavy alcohol use
Yes
No

1.014 (0.684-1.504)
Reference

0.861 (0.512-1.446)
Reference

2 p=0.034,
> p=0.044,
¢ p=0.02,

4 p=0.032

correlated with the prevalence of depressive symptoms. This finding
further validates the thesis currently predominating the literature,
which affirms that the phases of late pre-menopause, menopause tran-
sition as well as the first year of early post-menopause are the most
decisive for the emergence of peri-menopausal depression [3]. This
period has been characterized as a window of higher vulnerability of
women to the onset of depression [17]. Although the MEDIS study
positively correlated years since menopause with depression, that study
involved women with a mean age of 74 years, therefore diverging from
the strict analysis of peri-menopausal depression and rather reviewing
depression among the elderly [12].

Further, in our multivariate analysis, statistical significance was also
reached for smoking, correlating it with higher odds of developing
depressive symptoms. This agrees with other studies equally noting that
smokers accounted for a greater percentage of women with depressive
symptoms than non-smokers [18]. Moreover, unemployment was posi-
tively associated with post-menopausal depression and this factor has
also been reported as a correlate in other studies [5], which have
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Table 3
Factors associated with moderate (n=81) and severe (n=55) postmenopausal
depression.

Multivariate analysis severe
depression OR (95% CI)

Characteristics Multivariate analysis
moderate depression OR

(95% CI)

Age
< 55 years -
> 55 years
Current BMI
> 30 - 2.455 (1.206-4.996)"
< 30 Reference
Last menstrual
period
<5 years (early) -
>5 years (late)
Educational status
Lower than - -
university
University or
higher
Living status
Alone - -
Partner and/or
children
Current working
status
No - 1.388 (0.740-2.603)
Yes Reference
Parity
Nulliparous - -
Multiparous
Healthcare
insurance
No - 4.413 (1.970-9.887)°
Yes Reference
Smoking
Yes 2.514 (1.485-4.256)" -
No Reference
Chronic disease
Yes - 1.370 (0.741-2.530)
No Reference
History of
depression
Yes - 2.253 (1.212-4.190)d
No Reference
Social alcohol use
Yes
No - -
Heavy alcohol use
Yes
No - -

1.964 (0.933-4.133)
Reference

1.047 (0.497-2.207)
Reference

2 p=0.001,
b p=0.013,
¢ p<0.001
4 p=0.01

additionally denounced low social support and economic hardship as
contributing factors [6].

When women were assorted according to the severity of their
depressive symptoms, significance was reached only for the associated
factor of smoking among those with moderate depression. On the other
hand, severe depressive symptoms exhibited a positive correlation with
the absence of healthcare insurance, obesity and history of depression.

Regarding health insurance status, another cross-sectional study that
set this factor as a covariate also recorded that the proportion of women
experiencing depressive symptoms was higher in the uninsured group,
without however reaching significance. It is worth noting that the
insured group in that survey also encompassed uninsured women whose
husbands were only insured and this might account for the difference
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between our findings [15].

With respect to obesity, women who had a BMI of 30 or higher were
found significantly more likely to manifest severe depression than those
having a lower BMI. These findings are well in line with those of other
studies [5,7,17], that also found a positive association between obesity
and the emergence of depressive symptoms or even major depressive
episodes. Conceivably, this association could be attributed to the vari-
ation of reproductive hormone levels and mainly FSH, depending on the
various BMI categories [9]. Although the underlying pathways remain
yet unknown, another possible connection between depressive symp-
toms and obesity could be the elevated levels of cortisol detected in
those cases during the late menopause transition [5].

Our sample consisted of early post-menopausal women both in the
early and late post-menopause, as classified by the STRAW criteria [1].
However, as already mentioned, no statistically significant divergence
was detected in the odds of a depressive onset between early and late
post-menopausal women. This is in contrast with findings of a pro-
spective study examining the prevalence of post-menopausal depression,
as measured with an Edinburgh Depression Scale (EDS) score of 12 or
higher. Prevalence rates of depression reached 24.2% among women in
the post-menopausal phase, compared to 14.3% and 16.5% in
pre-menopausal and peri-menopausal women, respectively. This survey
further confirmed that both transitional phases from pre- to peri-men-
opause and from peri- to post-menopause are significantly correlated
with a rising emergence of depressive symptoms [19].

4.1. Limitations

This study has certain limitations. Firstly, the web-based design may
be associated with recall bias, while the cross-sectional design may
preclude causal conclusions. Secondly, the BDI-II, as reported by the
developer, is a screening and not a diagnostic tool. Additionally, post-
menopausal depression has been correlated with numerous underlying
determinants, the verification of which though exceeds the purposes of
this survey. For instance, the presence of vasomotor symptoms has been
multifold associated with high rates of depressive symptomatology
during the peri- and post-menopause. This correlation has been attrib-
uted not only to the induced insomnia and quality of life impairment,
but also to the underlying persistent hormonal imbalance that multi-
fariously burdens post-menopausal women [20-22]. However, our
analysis mostly aimed to outline the sociodemographic profile and
psychiatric history of depressed post-menopausal women, rather than
meticulously scrutinize all the associated determinants involved in the
pathogenesis of post-menopausal depression.

Finally, the higher prevalence rates of post-menopausal depressive
symptoms reported in our study compared to the equivalent cross-
sectional data cannot be attributed to a more flexible assessment of
depression, as our BDI-II scores seem to be quite strict compared to
literature, nor are they due to the effects of surgical menopause, as
women having undergone hysterectomy prior to natural menopause
were excluded from this study. The most plausible explanation for this
discrepancy is that our study was conducted during the COVID-19
pandemic, an era associated with an overall higher prevalence of
depression, even marking a three-fold increase in some countries like the
US [23].

5. Conclusions

To conclude, our study has shown that more than one out of four
post-menopausal women were screen-positive for depression and that
personal history of depression, age < 55 years, not working and smoking
were independent predictors of its emergence. Given the adverse impact
of depression on the quality of life and the risks associated with failure to
diagnose this condition, health professionals should be appropriately
trained to identify post-menopausal women in need for effective
treatment.
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