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Abstract
Background Depression is a prevalent mental health problem in postmenopausal women. Given its significant 
impact on the quality of life and overall well-being of postmenopausal women, there is need for a comprehensive 
review and meta-analysis of the existing research globally. This systematic review and meta-analysis evaluated the 
global prevalence of depression and potential associated factors in postmenopausal women.

Methods The Cochrane Library, PubMed, EMBASE, Web of Science, MEDLINE, and PsycINFO databases were 
systematically searched from inception to March 22, 2023. The meta-analysis used the random-effects model to 
calculate the prevalence of depression rates and associated factors. In addition, subgroup analysis and sensitivity 
analysis were performed. Publication bias was assessed using funnel plots, Egger’s test, and nonparametric trim-and-
fill tests.

Results The meta-analysis included 50 studies that involved 385,092 postmenopausal women. The prevalence of 
depression in postmenopausal women was 28.00% (95% CI, 25.80–30.10). Among the factors relevant to depression 
among postmenopausal women, marital status (OR: 2.03, 95%CI: 1.33–3.11), history of mental illness (OR: 2.31, 95%CI: 
1.50–3.57), chronic disease (OR: 3.13, 95%CI: 2.20–4.44), menstrual cycle (OR: 1.42, 95%CI: 1.17–1.72), abortion numbers 
(OR: 1.59, 95%CI: 1.40–1.80), menopausal symptoms (OR: 2.10, 95%CI: 1.52–2.90), and hormone replacement therapy 
(OR: 1.76, 95%CI: 1.31–2.35) were risk factors, while physical activity (OR: 0.56, 95%CI: 0.53–0.59), number of breastfed 
infants (OR: 0.43, 95%CI: 0.19–0.97), menopause age (OR: 0.44, 95%CI: 0.37–0.51) were preventive factors.

Conclusions This study demonstrated that the prevalence of postmenopausal depression is high, and some risk 
factors and protective factors associated with it have been identified. It is necessary to improve screening and 
management and optimize prevention and intervention strategies to reduce the harmful effects of postmenopausal 
depression.
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Introduction
Depressive disorders continue to be a prominent source 
of global burden, with females experiencing a higher 
prevalence than males [1]. Women’s susceptibility to 
depression during reproductive events, such as premen-
strual, postpartum, and menopausal transition, suggests a 
potential link between hormone fluctuations and depres-
sive symptoms [2, 3]. Across their lifespan, females are 
at double the risk of developing depression compared 
to males, and the risk significantly increases after meno-
pause [4, 5]. Menopause is defined as the absence of men-
struation for 12 consecutive months [6], resulting from 
the depletion of the finite store of ovarian follicles, which 
leads to reduced secretion of estrogen and progesterone 
hormones [7]. Fluctuating estrogen levels can disrupt 
the regulation of serotonin and norepinephrine, which 
may contribute to depression development [8]. Post-
menopause refers to the physiological period that fol-
lows menopause, commencing with the final menstrual 
period and extending until the end of life [7]. Depression 
symptoms occur during perimenopause and persist post-
menopause [9]. The prevalence of depression increases in 
the early postmenopausal stage [10], with severe depres-
sive mood being more common among postmenopausal 
women compared to those in the perimenopausal stage 
[11]. The manifestation of postmenopausal depression 
has the potential to impair functional outcomes [12], 
undermine quality of life [13], and diminish overall life 
satisfaction [10]. It is crucial to detect and treat depres-
sion early to prevent serious consequences.

Previous studies have reported the postmenopausal 
prevalence of depression. The prevalence of depression in 
postmenopausal women is 9.8%~44.7% in America [14–
16], 19.6%~33.3% in China [10, 17, 18], 6.29%~28.56% 
in Korea [19–21], and 28.10%~46.2% in Turkey [22, 23]. 
Some systematic reviews have been conducted, but glob-
ally representative estimates of the prevalence of post-
menopausal depression remain scarce. For instance, 
a meta-analysis was conducted on the prevalence of 
perimenopausal and postmenopausal depression in 
India [24], and Kruif et al. [9] compared the prevalence 
of depression in perimenopausal and postmenopausal 
women. However, their research is limited in India, or the 
study population is not specifically targeted at postmeno-
pausal women. Therefore, providing a comprehensive 
global estimate of postmenopausal women is essential to 
address their mental health concerns.

Undoubtedly, postmenopausal depression is a complex 
condition influenced by various factors. Previous studies 
have summarized risk and protective factors associated 
with postmenopausal depression, such as marital status 
[20, 22, 23, 25, 26], education [20, 23, 25], economic sta-
tus [20, 22], diet [19, 27, 28], health status [20, 23], and 
vasomotor symptoms [14, 17, 26]. However, there exist 

inconsistencies in the research results. Kim et al. [21] 
indicate that regular physical activity is a protective fac-
tor against postmenopausal depression, whereas Alam et 
al. [26] indicate that physical exercise is unrelated to post-
menopausal depression. Therefore, it is crucial to synthe-
size diverse research results to conduct a comprehensive 
analysis to clarify the strength of these associations.

Understanding the burden and related factors of post-
menopausal depression can help in developing better 
screening, management, prevention, and intervention 
strategies for postmenopausal women. Considering the 
gaps in current research regarding depression in post-
menopausal women, we performed a systematic review 
and meta-analysis to calculate the prevalence of post-
menopausal depression globally and estimate associated 
factors.

Methods
The systematic review and meta-analysis followed the 
checklist outlined by Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses 2020 (PRISMA 
2020) guidance [29] (Additional file 1) and was registered 
in the PROSPERO database (ID: CRD42023410004).

Search strategy
Utilizing the PEO framework, which was modified from 
PICO questions, to clearly define the review inquiry. Pop-
ulation: Postmenopausal women; Exposure: Factors asso-
ciated with depression among postmenopausal women; 
Outcome: Prevalence of depression among postmeno-
pausal women.

Literature searches were performed in the Cochrane 
Library, PubMed, EMBASE, Web of Science, MEDLINE, 
and PsycINFO databases from inception to March 22, 
2023, for relevant studies reported on postmenopausal 
depression. In this study, self-reported screening instru-
ments or diagnoses by a physician were used to iden-
tify depression. The search focused on the prevalence of 
postmenopausal depression and the related factors. The 
search strategy detailed is shown in Additional file 2. To 
identify additional studies, the reference lists of articles 
retrieved were also reviewed. Articles were limited to 
being published in English.

Inclusion and exclusion criteria
The inclusion criteria of studies included the following: 
(1) cross-sectional or cohort studies; (2) study population 
is postmenopausal women; (3) depression was evaluated 
by a validated self-report screening instrument or diag-
nosed by a physician; and (4) studies have reported the 
effect estimates with the prevalence of postmenopausal 
depression or 95% confidence intervals (CI) of the asso-
ciated factors. Exclusion criteria of studies included the 
following: (1) Study population conducted not only on 
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postmenopausal women (i.e., conducted combined with 
menopausal women or perimenopausal, etc. ); (2) Stud-
ies did not provide enough information to calculate effect 
estimates. (3) Reviews, quasi-experimental, randomized 
controlled trials and case-control studies, essays, confer-
ence abstracts, letters, and commentaries.

Study selection
Two review authors (ZWL and YYW) conducted the sys-
tematic literature search independently and exported all 
retrieved articles to the EndNote 20 reference manager 
software to eliminate duplicates and facilitate the screen-
ing process. Subsequently, screened titles and abstracts, 
followed by reading full texts to identify eligible studies 
based on predefined inclusion and exclusion criteria. 
Any disagreements encountered during this process were 
resolved through discussions led by the third investigator 
(JXL) until a consensus was achieved.

Data extraction
Microsoft Excel spreadsheet (2016) was utilized for data 
extraction. Two authors (YMS and YGL) performed data 
extraction independently on key information: the first 
author’s name, publication year, study design, country, 
survey year, sampling, population type, sample size, mean 
age of samples, measure of depression, cutoff points of 
instruments, prevalence, associated factors, and effect 
sizes of the odds ratio (OR) with 95% CI. Disagreements 
were resolved through discussions by the third author 
(FLL) until a consensus was reached.

Quality assessment
Quality assessments were performed by two review-
ers (ZWL and MJL) independently. Disagreements were 
resolved through discussions by the third author (FLL) 
until a consensus was reached. To evaluate the qual-
ity of cross-sectional studies, the checklist involving 
eleven items recommended by the Agency for Healthcare 
Research and Quality (AHRQ) was used [30]. The score 
range is 0–11. Scores 0–3 are assigned to low-quality 
studies, 4–7 to moderate-quality studies, and 8–11 to 
high-quality studies. The Newcastle‒Ottawa Scale (NOS) 
[31] was used to evaluate the quality of cohort studies, 
including a selection of study groups (4 points); 2) com-
parability of groups (2 points); and ascertainment of 
exposure and outcomes (3 points), which ranges from 
0 to 9. The studies scores 0–3 are assigned to low qual-
ity, 4–6 are assigned to moderate quality, and 7–9 are 
assigned to high quality [32].

Data analysis
Stata Statistical software version 15.1 was utilized for 
data analysis. First, to estimate the postmenopausal 
prevalence of depression, the effect sizes to be used are 

prevalence and 95% CI. The meta-analysis used the ran-
dom-effects model to calculate the prevalence of depres-
sion rates, accounting for heterogeneity between studies. 
When several studies utilize the same scale but define 
the depression prevalence using different cut-off values, 
we select the cut-off values used in the original studies to 
calculate the depression rates for estimating the preva-
lence. Subgroup analyses were undertaken to explore 
potential heterogeneity across studies. Differences 
among subgroups may be tested using meta-regression 
analysis, which was based on random-effect analysis, 
and differed significantly according to the economic 
status of countries, study type, sample size, year of pub-
lication, and assessment instrument (all p values < 0.05). 
Heterogeneity will be assessed with the Cochran Q and 
I² tests. Heterogeneity will be considered low, moderate, 
and high if I² is less than 25%, between 25% and 50%, and 
greater than 50%, respectively. Second, to estimate the 
factors related to postmenopausal depression, the effect 
sizes to be used are each potential factor OR and 95% CI, 
and meta-analysis used the random-effects model. We 
consider a variable as a possible factor linked to depres-
sion in postmenopausal women only if at least two stud-
ies provide its OR and 95% CI. If reported adjusted for 
multivariable analyses, we extracted the adjusted OR 
value. Potential bias was examined using the funnel plot, 
Egger test, and the nonparametric trim-and-fill method. 
In sensitivity analyses, a series of systematic exclusions 
were conducted, removing one study at a time from the 
overall data to observe changes in the overall prevalence 
estimate and identify any potential studies that may have 
a disproportionate impact on the estimated prevalence 
of postmenopausal depression. All tests were two-tailed, 
with a p value < 0.05 indicating statistical significance.

Results
Searching results
In total, 8,708 records were found in the database, and 
after removing duplicates, 4,678 records remained. 
Depending on the inclusion and exclusion criteria, 49 
studies were included after reading the title, abstract, 
and full text. Additionally, 1 study was manually added 
by searching the references of retrieved studies. Finally, 
the systematic review and meta-analysis included a total 
of 52 reports from 50 studies. The flow diagram of search 
results is shown in Fig. 1.

Study characteristics
Fifty studies [33–82]provided prevalence ratios. Among 
them, 22 studies [35, 37, 43, 46–48, 52, 57–59, 62, 63, 67, 
68, 72, 76–82] provided odds ratios between the factors 
and depression among postmenopausal women. In the 
meta-analysis, 44 studies [33–76] were cross-sectional, 
and 6 studies [77–82] were cohort studies. Notably, the 
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study by Ina et al. [36] separately reported the preva-
lence of postmenopausal depression in Korea, China, and 
Japan, and therefore these data were analyzed as three 
distinct reports.

Specifically, 52 reports from 50 studies were included, 
with eight were conducted in China [36, 52, 53, 59, 62, 
69, 70, 76], seven in the USA [33, 34, 46, 75, 77, 79, 82], 
seven in Korea [36, 47, 48, 55, 57, 58, 67], six in Poland 
[38, 40, 44, 50, 51, 66], six in Iran [45, 49, 54, 64, 65, 68], 
five in India [41, 56, 60, 61, 71], four in Turkey [35, 37, 63, 
73], two in Australia [39, 78], two in France [80, 81], one 
in Japan [36], one in Spain [42], one in Greece [72], one 
in Jordan [74], and one in several Mediterranean islands 
[43]. The measurement of depression was evaluated by a 
validated self-report screening instrument or diagnosed 
by a physician. Specifically, 14 used the Beck Depressive 
Inventory (BDI), 12 used the Center for Epidemiologic 
Studies Depression Scale (CES-D), 5 used the Hamil-
ton Depression Scale (HAM-D), 4 used the Geriatric 
Depression Scale (GDS), 3 used the 9-item Patient Health 
Questionnaire (PHQ-9), 3 used the Zung’s Self-rating 
Depression Scale (SDS), 7 used the Others (6-items 
CES-D/Diagnostic Interview Schedule, 8-item CES-D/
Diagnostic Interview Schedule, 6 items CES-D, Burnam 
8-item scale, Depression Anxiety Stress Scale 21, Inven-
tory of Depressive Symptomatology-Self Report scale, 
The hospital anxiety and depression scale) each used in 
one study, and 4 used diagnosed by a physician. Studies 

were published between 1999 and 2023, and the sample 
size ranged from 100 to 93,676, totaling 385,092. Detailed 
information on the included studies (Additional file 3).

Quality assessment
Of all studies,11 studies [39, 47, 52, 53, 59, 62, 76, 78–80, 
82]scored high quality, 30 studies [33, 34, 37, 38, 43–46, 
48, 49, 51, 54–58, 60, 63–65, 67–74, 77, 81]had moderate 
quality, and 9 studies [35, 36, 40–42, 50, 61, 66, 75]had 
low quality. The quality score (Additional file 4) is pre-
sented in the additional file.

The prevalence of depression in postmenopausal women
In the meta-analysis, 50 studies including 52 reports 
showed that the prevalence of postmenopausal depres-
sion was 28.00% (95% CI, 25.80-30.10%, I2 = 98.8%, p 
value < 0.001) (Fig. 2).

Subgroup analysis of the prevalence of depression in 
postmenopausal women
According to the 52 reports on the prevalence of post-
menopausal depression, the pooled prevalence of depres-
sion in developing countries [35–38, 40, 41, 44, 45, 
49–54, 56, 59–66, 68–71, 73, 74, 76] (37.30%, 95% CI: 
29.60–44.90) is higher than that in developed countries 
[33, 34, 36, 39, 42, 43, 46–48, 55, 57, 58, 67, 72, 75, 77–
82] (15.90%, 95% CI: 13.30–18.60). In addition, in cohort 
studies [77–82], the prevalence of depression (13.80%, 

Fig. 1 PRISMA flow diagram of search results
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95% CI: 10.60–17.00) was lower than that in cross-sec-
tional studies [33–76] (30.00%, 95% CI: 27.50–32.40). 
Studies that had a sample size of below 1000 [33, 35–45, 
50–54, 56, 60, 61, 63–66, 68, 70–75, 78] (35.00%, 95% CI: 
28.00–42.00) recorded a higher prevalence than those 

that had a sample size greater than or equal to 1000 [34, 
46–49, 55, 57–59, 62, 67, 69, 76, 77, 79–82] (16.80%, 95% 
CI: 13.60–19.90).

Moreover, the prevalence of depression was higher in 
studies published in 2016 or later [50–76, 82] (31.20%, 

Fig. 2 Forest plot for the prevalence of depression
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95% CI: 26.40–36.00) than in those published before 
2016 [33–49, 77–81] (24.70%, 95% CI: 21.80–27.60). Last, 
the highest prevalence of depression was reported for 
studies that used the HAM-D instrument (45.20%, 95% 
CI: 31.00-59.40), followed by studies that used the BDI 
instrument (38.10%, 95% CI: 24.40–51.90) and studies 
that used the GDS instrument (29.10%, 95% CI: 16.70–
41.50) (Table 1).

Factors associated with depression among 
postmenopausal women
These risk factors, identified in the included 22 stud-
ies, can be categorized as follows demographic 

characteristics, lifestyle factors, medical and health fac-
tors, and reproductive health factors. For detailed infor-
mation refer to Additional File 5.

Demographic characteristics
For this part, age, marital status, number of children, 
education, and working status were associated with 
depression among postmenopausal women.

Marital status with three reports can be used for the 
quantitative meta-analysis. Compared with married, 
postmenopausal women who are single, widowed, or 
divorced were significantly more susceptible to depres-
sion (OR: 2.03, 95%CI: 1.33–3.11) (Table 2).

Table 1 Subgroup analyses of the prevalence of depression in postmenopausal women
Subgroups Categories (number of 

reports)
Prevalence 
(%)

95%CI (%) I2 (%) p value for 
hetergeneity

p value 
be-
tween 
groups

Economic status of 
countries

developed countries (22) 15.90 13.30–18.60 99.9 <0.001 <0.001

developing countries (30) 37.30 29.60–44.90 99.4 <0.001
Study type cross-sectional (46) 30.00 27.50–32.40 99.7 <0.001 <0.001

cohort (6) 13.80 10.60–17.00 99.7 <0.001
Sample size <1000 (34) 35.00 28.00–42.00 98.9 <0.001 <0.001

≥ 1000 (18) 16.80 13.60–19.90 99.9 <0.001
Year of publication <2016 (24) 24.70 21.80–27.60 99.9 <0.001 <0.001

≥ 2016 (28) 31.20 26.40–36.00 99.6 <0.001
Instrument BDI (14) 38.10 24.40–51.90 99.4 <0.001 <0.001

CES-D (12) 26.70 23.50–29.80 99.6 <0.001
GDS (4) 29.10 16.70–41.50 96.0 <0.001
HAM-D (5) 45.20 31.00-59.40 97.8 <0.001
SDS (3) 19.50 7.90–31.10 96.2 <0.001
PHQ-9 (3) 16.30 8.50–24.00 98.8 <0.001
diagnosed by a physician (4) 11.00 4.00-18.10 99.7 <0.001
Other (7) 15.60 12.8–18.4 99.8 <0.001

BDI, Beck Depressive Inventory; CES-D, Center for Epidemiologic Studies Depression Scale; GDS, Geriatric Depression Scale; HAM-D, Hamilton Depression Scale; SDS, 
Zung’s Self-rating Depression Scale; PHQ-9,9-item Patient Health Questionnaire; CI, confidence interval

Table 2 Meta-analyses of factors associated with depression symptoms
Factors No. of reporters Min OR Max OR Pooled OR with 95%CI I2(%) p value for heterogeneity
Marital status (reference: married) 3 1.65 3.48 2.03 (1.33–3.11) 54.5 0.111
Physical activity (reference: none/no regular) 2 0.56 0.62 0.56 (0.53–0.59) 0.0 0.647
History of mental illness (reference: no) 3 1.65 3.58 2.31 (1.50–3.57) 58.5 0.090
Chronic disease (reference: no) 2 2.80 3.58 3.13(2.20–4.44) 0.0 0.494
Menstrual cycle (reference: regular) 2 1.35 1.73 1.42(1.17–1.72) 25.8 0.246
Menstrual cycle length (reference: shorter) 2 1.05 1.15 1.08(1.00-1.18) 62.7 0.102
Reproductive period (reference: shorter) 4 0.41 0.97 0.60(0.36–1.01) 97.1 <0.001
Abortion numbers (reference: 0) 3 1.45 1.74 1.59(1.40–1.80) 0.0 0.701
Number of breastfed infants (reference: 0–1) 3 0.23 0.81 0.43(0.19–0.97) 84.8 0.001
Menopause age (reference: ≤46) 2 0.35 0.45 0.44(0.37–0.51) 2.1 0.312
Type of menopause (reference: artificial) 2 1.15 1.61 1.36(0.98–1.89) 93.8 <0.001
Menopausal symptoms (reference: no) 3 1.71 3.65 2.10(1.52–2.90) 69.6 0.037
Oral contraceptive usage (reference: never) 2 1.15 1.55 1.21(0.97–1.49) 22.7 0.255
Hormone replacement therapy (reference: never) 6 1.07 2.89 1.76(1.31–2.35) 93.7 <0.001
CI, confidence interval; OR, odds ratio
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Lifestyle factors
Lifestyle factors associated with depression among post-
menopausal women include weight, dietary pattern, 
physical activity, alcohol consumption, and smoking 
status.

Two reports provided data on physical activity used 
for meta-analysis, physical activity reduces the risk of 
depression among postmenopausal women, compared to 
those without physical exercise or with irregular physical 
exercise (OR: 0.56, 95%CI: 0.53–0.59) (Table 2).

Medical and health factors
For this part, the history of mental illness, the experi-
ence of violence, life events, chronic disease, disability, 
and cardiovascular disease events were associated with 
depression among postmenopausal women.

Three reports and two reports provided data on the 
factors of history of mental illness and chronic disease, 
respectively, that can be used for meta-analysis. The 
results showed that postmenopausal women with a his-
tory of mental illness (OR: 2.31, 95%CI: 1.50–3.57) and 
chronic disease (OR: 3.13, 95%CI: 2.20–4.44) were more 
prone to depression (Table 2).

Reproductive health factors
Reproductive health factors include menstrual cycle, 
menstrual cycle length, reproductive period, full-term 
pregnancies, experienced pregnancy, abortion num-
bers, number of induced abortions, number of breast-
fed infants, periods of breastfed infants, contraceptive 

surgery, menopause age, type of menopause, oral con-
traceptive usage, hormone replacement therapy, sex hor-
mones, and menopausal symptoms were associated with 
depression among postmenopausal women.

Among these factors, menstrual cycle, abortion num-
bers, number of breastfed infants, menopause age, meno-
pausal symptoms, and hormone replacement therapy 
provided data can be used for the quantitative meta-
analysis. Specifically, menstrual cycle irregular (OR: 1.42, 
95%CI: 1.17–1.72), abortion numbers greater than 0 
(OR: 1.59, 95%CI: 1.40–1.80), experiencing menopausal 
symptoms (OR: 2.10, 95%CI: 1.52–2.90), used hormone 
replacement therapy (OR: 1.76, 95%CI: 1.31–2.35) were 
more prone to postmenopausal depression. Number of 
breastfed infants greater than 1(OR: 0.43, 95%CI: 0.19–
0.97), menopause age later (OR: 0.44, 95%CI: 0.37–0.51) 
are less likely to suffer from postmenopausal depression 
(Table 2).

Publication bias
The analysis of publication bias revealed that there might 
be some asymmetry in the funnel plot (Fig. 3). Egger’s test 
indicated evidence of publication bias (p value<0.001). 
The corrected OR using the trim-and-fill method was 
31.17% (95% CI, 24.40–39.10; random-effects model, p 
value < 0.001).

Sensitivity analysis
The sensitivity analysis showed that the summary of risk 
estimates would not be significantly impacted by any 

Fig. 3 Funnel plot for publication bias for depression
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single influential study (Fig. 4). The prevalence of depres-
sion remained unchanged after removing a single study.

Discussion
The present meta-analysis showed that the prevalence of 
depression among postmenopausal women was 28.0%, 
emphasizing the importance of paying attention to their 
mental health. Ten factors were associated with depres-
sion symptoms, including marital status, physical activ-
ity, history of mental illness, chronic disease, menstrual 
cycle, abortion numbers, number of breastfed infants, 
menopause age, menopausal symptoms, and hormone 
replacement therapy were related with depression among 
postmenopausal women. Therefore, hospital and com-
munity health workers should consider the related fac-
tors when developing strategies to prevent and intervene 
in depression in postmenopausal women.

According to this meta-analysis, the pooled prevalence 
of postmenopausal depression worldwide was 28.0% 
(95% CI, 25.8–30.1), which was lower than in previous 
meta-analysis studies. A meta-analysis study on 6,389 
menopausal Chinese women with 23 cross-sectional 
studies in which the prevalence of depression was 36.3% 

(95% CI: 27.5–45.1) [83]. Similarly, a meta-analysis study 
in subgroup analyses with 7 articles reported on post-
menopausal women in India in which the prevalence of 
depression was 37.83% (95% CI: 25.83–51.53) [24]. The 
pooled prevalence of postmenopausal depression differ-
ences in these meta-analyses might be related to the vari-
ations in the study population and diversity in economic 
status between studies included. This meta-analysis 
included a broader range of studies, on the economic sta-
tus of countries both developing and developed, whereas 
previous reviews were conducted exclusively in develop-
ing countries. Additionally, subgroup analysis confirmed 
that the prevalence of postmenopausal depression is 
lower in developed countries.

In the subgroup analysis, the prevalence of depression 
in postmenopausal women in developing countries was 
higher than that in developed countries. The prevalence 
of postmenopausal depression in India (37.83%) was sim-
ilar to that reported for developing countries (37.30%) in 
this study [24]. The significant regional variation in the 
prevalence of depression could be attributed to the gap 
in medical resources and healthcare coverage access. 
In this meta-analysis, studies with small sample sizes 

Fig. 4 Sensitivity analysis for the prevalence of depression
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showed higher prevalence rates than larger ones. Gener-
ally, studies with larger sample sizes are more reliable and 
could be better generalized to the target population [84]. 
There was also a significant discrepancy between cross-
sectional and cohort studies. This could be because this 
study conducted a large number of cross-sectional stud-
ies with many participants and relatively fewer cohort 
studies. Therefore, this finding suggests selection bias 
in sample size and the study design that should be con-
sidered in future studies. Additionally, the prevalence of 
postmenopausal depression was higher in studies pub-
lished after 2016 than in those published before. This may 
be caused by modernity, which has gradually increased 
lifestyle and psychosocial issues, such as more social iso-
lation and less intimate engagement with their families 
[85]. Additionally, midlife women are more susceptible to 
stress and encounter a greater number of stressors, which 
can lead to stress-induced depression [86, 87]. It has been 
observed that the prevalence of depression assessed by 
self-reported screening instruments is higher compared 
to the diagnosis by a physician. One reason for this could 
be that the ‘gold standard’ of diagnosis by a physician 
uses more stringent criteria of structured clinical inter-
views than self-report instruments [88]. In this study, 
most studies relied on self-report instruments to assess 
depression, and different instruments contributed to sev-
eral differences. While validated diagnostic interviews 
require more time and resources, self-reported screening 
instruments with high clinical utility may overestimate 
the actual prevalence of depression [89]. There is no spe-
cific scale for postmenopausal depression, and several 
generally validated screening measures may be used for 
categorical determination of depression. It is necessary to 
explore which scale is most appropriate.

Previous meta-analysis has confirmed that a later age at 
menopause and a longer reproductive period are associ-
ated with a reduced risk of depression among postmeno-
pausal women [90]. Evidence suggests that Hormone 
Replacement Therapy can improve depressive symptoms 
and can be considered for use in perimenopausal women 
without contraindications to alleviate and manage 
depressive symptoms [91–93]. However, our study found 
that prior use of Hormone Replacement Therapy may 
increase the risk of postmenopausal depression. Further-
more, our study further clarified the relationship between 
various factors and postmenopausal depression.

In the demographic characteristics factors, marital 
status with single, widowed, or divorced is a risk factor 
for postmenopausal depression. Studies have shown that 
midlife women who receive high social support have a 
20% lower risk of developing depression [94]. In addition, 
adults tend to rely more on their spouses as a source of 
support, which is a consistent protective factor against 
depression [95]. Therefore, psychological care should 

be strengthened for postmenopausal women, especially 
those who are single, divorced, or widowed.

In lifestyle factors, physical activity is a preventive fac-
tor. A systematic review revealed that physical activity 
improves postmenopausal women’s physical and mental 
well-being [96], and guidelines indicated that exercise 
can be recommended for women with depression after 
menopause [91]. However, further research is needed to 
determine the most beneficial forms, frequencies, and 
intensities of exercise for postmenopausal depression.

In medical and health factors, history of mental illness 
and chronic diseases are risk factors. A history of mental 
illness, specifically depressive episodes, is the strongest 
predictor for depression during women’s midlife years 
[97]. This relationship between a history of mental ill-
ness and depression among women in other population 
groups has been confirmed [98–100]. A meta-analysis 
revealed that physical illness was strongly associated 
with depression in the elderly [84]. Postmenopausal 
women are at increased risk for chronic disease, result-
ing in low functioning, pain or discomfort, and disability, 
which may affect the development of depression symp-
toms [101]. Hence, Screening and management should 
be undertaken in patients with previous depressive disor-
ders and chronic disease promptly to prevent postmeno-
pausal depression.

In reproductive health factors, menstrual cycle, abor-
tion numbers, menopausal symptoms, and hormone 
replacement therapy were risk factors, and the num-
ber of breastfed infants and menopause age were pre-
ventive factors. This meta-analysis found that a regular 
menstrual cycle in premenopause decreased the risk of 
depressive symptoms after menopause, regardless of the 
cycle length. Previous studies have found that irregular 
cycle variability has also been revealed to be significantly 
associated with antenatal depression [102]. The associa-
tion between the menstrual cycle and depression could 
be supported by a possible biological mechanism, the 
hypothalamic‒pituitary‒adrenal axis, which is implicated 
in playing a role in regulating mood and responding to 
stress [103–105]. The number of total abortions is a con-
tributing factor of postmenopausal depression. Women 
who have recurrent pregnancy loss are at a greater risk 
of suffering from moderate or severe depression [106]. 
An increased number of spontaneous and induced abor-
tions is related to an increased likelihood of depression 
[48, 58]. The longer a woman breastfeeds during repro-
ductive years, the greater the association with lifelong 
health benefits [107]. In this study, postmenopausal 
depression decreased as the number of breastfed infants 
increased, perhaps because of increased social support 
from having multiple children [95]. The study found that 
for each additional year of estrogen exposure, which is 
the time between menarche and the onset of menopause, 
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the odds of postmenopausal depression decrease by 15% 
[108]. Similarly, a meta-analysis revealed an inverse rela-
tionship between later age at menopause and depression 
[90]. Vasomotor symptoms can persist for up to ten years 
or more [109], and severe vasomotor symptoms may 
increase the risk of postmenopausal depression [110]. 
Estrogen therapy can be beneficial in treating depression 
for some perimenopausal women [91]. However, there 
may be an increased risk for adverse events and side 
effects in postmenopausal women [109]. A meta-analysis 
indicated no clinically significant effect of bioidentical 
estrogen on depressive symptoms [111]. Therefore, the 
potential for adverse effects on postmenopausal women 
should be considered when using hormone replacement 
therapy in the future.

Strength and limitations
This study has contributed to the evidence regarding the 
global prevalence of postmenopausal depression and 
its associated factors. It provides a reference for future 
healthcare professionals in preventing and reducing post-
menopausal depression. Furthermore, a systematic and 
comprehensive search was conducted across multiple 
databases, and a random-effects model and subgroup 
analysis were employed to explain significant differences 
in heterogeneity among studies.

However, some limitations in this meta-analysis should 
be considered. First, a high degree of heterogeneity was 
observed in this meta-analysis, although subgroup analy-
ses were conducted. Meta-analysis of epidemiological 
studies is inevitably associated with high heterogene-
ity, which may also result from differences in the study 
design, sampling methods, cultural contexts, measure-
ments, and cutoff points. Second, most of the stud-
ies the meta-analysis included identified depression by 
self-report instruments, which may have overestimated 
the prevalence. Third, in this meta-analysis, the studies 
included are limited to those published in English. Most 
study designs were cross-sectional, and sample sizes were 
relatively small. Fourth, Among the meta-analyses of 
influencing factors, most only included a small number 
of studies, and subgroup analyses were not performed, 
which may not fully reflect various complex situations 
and factors. These could potentially have an impact on 
the generalizability of the research findings. Finally, this 
study found the existence of publication bias, which may 
render the conclusions less accurate and reliable. There-
fore, the findings should be treated with caution.

Conclusion
In summary, this study demonstrates that the incidence 
of depression is high among postmenopausal women. 
Ten factors were confirmed to be related to depression 
in postmenopausal women, including marital status, 

physical activity, history of mental illness, chronic dis-
ease, menstrual cycle, abortion number, number of 
breastfed infants, menopause age, menopausal symp-
toms, and hormone replacement therapy. This suggests 
that we should attach importance to the mental health 
of postmenopausal women and promptly provide regu-
lar screening and identification for depression. Associ-
ated factors could also be used for early assessment and 
detection of higher risk, a personalized approach, and a 
suitable follow-up schedule for depression in postmeno-
pausal women to reduce the negative effects of post-
menopausal depression.
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