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The association between repeated

abortions during childbearing age and the
psychological well-being of postmenopausal
women in Southwest China: an observational
study
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Abstract

Background The issue of whether abortion increases the risk of future mental health problems for women remains
a debated topic, and there is a lack of evidence from large-scale studies conducted in China. This study aimed to
investigate the potential associations between abortions, particularly repeated abortions, and the mental health
status of postmenopausal women in Southwest China.

Methods The data were obtained from the baseline survey of a multi-center natural population cohort study in
cooperated with medical consortia in Southwest China. A standard structured questionnaire was used to assess
abortion status among women of childbearing age. The 7-item Generalized Anxiety Disorder Scale (GAD-7) and the
Patient Health Questionnaire-9 (PHQ-9) were used to evaluate psychological well-being. Subsequently, multiple
logistic regression analysis was employed to examine the associations between the quantity and reasons for
abortions and the mental health status of postmenopausal women.

Results A total of 9991 postmenopausal women were enrolled (mean age: 60.51 years), of whom 11.09% (1108
individuals) reported mental health problems (5.54% for depression and 8.27% for anxiety). Multiple logistic regression
analysis revealed that, compared with women without any history of abortion, postmenopausal women who
reported three or more abortions during their childbearing years were likely to have worse mental health conditions
(OR[95% Cl]: 1.37 [1.13, 1.671). Additionally, women who reported a history of abortions for socio-economic reasons
were also correlated with an increased risk of mental health issues after menopause (OR [95% Cl]: 1.34 [1.08, 1.66]).

Conclusions Women who reported a history of three or more abortions were at an increased risk of experiencing
mental health issues after menopause. Reproductive-age women should enhance their contraceptive awareness to
prevent unintended pregnancies and subsequent abortions. Healthcare institutions are recommended to strengthen
psychological counseling for women who have undergone abortions.
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Background

Mental disorders are the leading cause of years lived with
disability (YLD) globally [1], and people with severe men-
tal health conditions tend to have a lifespan that is 10-20
years shorter than that of the general population [2].
Notably, females are more significantly affected by men-
tal disorders than males [3]. According to a World Men-
tal Health report, anxiety and depression, which account
for approximately 59.9% of mental disorders worldwide,
are the two most common mental health problems in
females [1]. The age trend in their prevalence shows that
the rate increases with age, peaks in the 50—69 age group,
and then declines. This peak period includes a large pro-
portion of postmenopausal women [1]. Data from the
China Women’s Federation have indicated that women’s
mental health issues remain prominent, yet their health
needs are insufficiently addressed, particularly for post-
menopausal women entering old age [4, 5]. Research has
suggested that there is a greater likelihood of increased
symptoms of depression or anxiety in women during
postmenopause compared to their premenopausal years
[6]. Data from the China Mental Health Survey have also
revealed that anxiety and depression are no less common
among older people than among the younger [7]. There-
fore, the mental health issues of postmenopausal women
should not be overlooked. It is crucial to thoroughly
explore the risk factors affecting their mental health and
implement targeted, effective preventive measures to
improve their mental health status.

Research has indicated that adverse early life events are
associated with poorer mental health outcomes later in
life [4, 8]. In most cases, abortion is a stressful life event
arising from an unwanted or unintended pregnancy and
often poses challenges to women’s mental health [9]. A
recent study has revealed that approximately one-quar-
ter of women seeking a first-trimester abortion in China
experience high perceived stress and probable depression
[10]. Evidence from an prospective cohort study also indi-
cated that abortion has an independent effect on mental
health [11]. Regarding the persistence of adverse effects,
studies from Germany and Korea have suggested that
abortions during childbearing years are associated with
long-term mental health problems, which can persist for
up to ten years or even into menopause [12, 13]. How-
ever, current researches primarily focus on premeno-
pausal women, and there is a lack of evidence regarding
the association between abortion and mental health in
postmenopausal women (see Supplementary Table 1).
Additionally, there are also conflicting findings regard-
ing the relationship between abortion and mental health
[14-17]. Considering the impact of methodological

heterogeneity between studies and the differences in
abortion management policies across countries [18, 19],
it appears crucial to gather additional data from diverse
countries to gain a deeper understanding of these intri-
cate associations.

Therefore, we aimed to explore whether abortions, par-
ticularly repeated abortions, experienced during repro-
ductive years, are associated with a higher risk of mental
health issues after menopause from the aspect of number
and reasons of abortions, using cross-sectional data from
a large cohort study conducted in Southwest China. The
findings will provide theoretical references for contracep-
tion and women’s mental health care.

Methods

Study design and data sources

We conducted a cross-sectional study, using data
obtained from the baseline survey of a natural popula-
tion cohort study conducted by West China Hospital
[20], with approval from the ethical community of West
China Hospital, Sichuan University [No. (2020)145]. Res-
idents older than 20 years from communities in Sichuan
Province were invited to participate in this cohort, and all
participants signed informed consent forms. To date, the
cohort has completed the baseline survey in the cities of
Chengdu, Ganzi, and Mianzhu from 2019 to 2021.

This cross-sectional study included baseline partici-
pants who were postmenopausal women, with no previ-
ous diagnosis of anxiety or depression by a doctor, and
who had completed the current assessment for abortions
and mental health status (depression and anxiety). Indi-
viduals who lacked information on some key covariates
(such as behavioral lifestyle, and female reproductive his-
tory) were excluded (Fig. 1).

Measurement of abortions

Abortion status during childbearing age was mea-
sured using a standard structured questionnaire, which
included questions about abortion history during child-
bearing age, the number of abortions, and the primary
reason for abortion. The reasons for abortion were cat-
egorized into three types: unhealthy pregnancy, planned
parenthood, and other socioeconomic reasons such
as economic conditions and personal preferences.
Unhealthy pregnancy-related abortions referred to those
caused by medical conditions resulting in either sponta-
neous or induced abortions. Planned parenthood-related
abortions referred to those occurring under the con-
text of the one-child policy (from 1979 to 2015, China
implemented a nationwide family planning policy to
mitigate the impact of immense population pressure on
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Fig. 1 Study flow chart

socioeconomic development, limiting each family to only
one child) [21, 22]. Socioeconomic reasons-related abor-
tions indicated abortions due to socioeconomic factors
such as poor household income, unfavorable working
conditions, high work stress, or overcrowded living con-
ditions [23], which may result in women being unable or
unwilling to have children.

Assessment of mental health

In this study, we used the 7-item Generalized Anxiety
Disorder Scale (GAD-7) to evaluate anxiety status [24],
with total scores>5 as the cutoff point for the diagnosis
of minor anxiety [25]. The Chinese version of this scale
has been used for years, and its validity and reliability are
well documented [26—28]. The Patient Health Question-
naire-9 (PHQ-9) was used to measure depression status
[29], with total scores>5 as the cutoff point for the diag-
nosis of minor depression [25]. And the validity and reli-
ability of its Chinese version are also satisfying [30, 31].
We had well-trained health professionals to assist in the
whole survey. Women with scores indicating that they

™

\

had mild or greater depression or anxiety, or both, were
herein defined as having mental health problems [16, 32].

Measurement of covariates

Covariates including age, marital status, education level,
smoking and passive smoking status, drinking status,
leisure-time physical activity (LTPA), menarche age, age
at first birth, history of pregnancy-related diseases, num-
ber of births, duration of breastfeeding, menopause age,
and history of diabetes, hypertension, and tumor were
collected by self-report questionnaires. As introduced
in a previous article, at least 11.25 MET-hours/week was
regarded as reaching the WHO recommendation for the
LTPA level [33]. The childbearing period was calculated
by subtracting the menarche age from the menopause
age.

Fasting blood samples were collected for routine bio-
chemical analysis to assess health status, such as diabetes.
The hypertension status and body mass index (BMI) were
evaluated by objective measurements. BMI was defined
as weight in kilograms divided by height squared in
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meters, with a BMI>24 indicating overweight [33]. Sleep
quality was assessed using the Pittsburgh Sleep Quality
Index (PSQI) [34]. The validity and reliability of its Chi-
nese version are well documented [35, 36]. Participants
were categorized into two groups based on their PSQI
scores: good/perfect (0-10) and ordinary/poor (11-21)
sleep.

Statistical analysis

Descriptive statistics were employed to outline the char-
acteristics of the study participants. Continuous variables
are reported as the mean and standard deviation (SD),
while categorical variables are presented as frequencies
(composition ratio). T-tests, chi-square tests, and Wil-
coxon signed-rank tests were used to compare the base-
line characteristics in women with and without mental
health problems. Variables with a p-value<0.1 in univari-
ate analysis were selected for the construction of multiple
logistic regression models (enter method). The correla-
tion between the number and reasons for abortions and
postmenopausal mental health status was first examined
by the univariate logistic regression model, and then by
the multiple logistic regression model after adjusting for
potentially confounding variables. Comparisons of the
number of abortions in women with different abortion
reasons were performed using the chi-square test.

Given previous research findings that age, sleep qual-
ity, physical activity level, age at menopause, duration
of breastfeeding, and number of live births are associ-
ated with women’s mental health [37-42], we conducted
exploratory subgroup analyses. These analyses aimed to
investigate whether the association between abortions
during reproductive age and postmenopausal mental
health varied across different subgroups. Moreover, for
women who had experienced three or more abortions,
univariate analysis was conducted to explore the differ-
ences in demographic characteristics and living behaviors
between those with and without mental health problems.

All analyses were performed using R 4.1.2 software,
with statistical significance set at p<0.05.

Results

Characteristics of participants

Among 9991 postmenopausal women, 61.96% (6190 par-
ticipants) of women reported at least one abortion dur-
ing their childbearing age, among whom 13.07% (1306
participants) reported three or more abortions. A total
of 11.09% (1108) of women reported mental health prob-
lems, with a prevalence of 5.54% (554 participants) for
depression and 8.27% (826 participants) for anxiety. The
mean ages were 60.67 years and 60.49 years for women
with and without mental health problems, respectively.
Women who reported mental health problems seemed
to have a higher proportion of three or more previous
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abortions (16.61% vs. 12.63%, P<0.05), and the propor-
tion of abortions due to socio-economic reasons was
higher in women with mental health problems than in
those without (17.39% vs. 12.62%, P<0.05). In addition,
there were significant differences in the education level,
status of smoking and passive smoking, negative events
of parents before age 17, living alone, sleep quality, LTPA
level, hypertension, history of tumor, age at first birth,
duration of breastfeeding, history of pregnancy-related
diseases, and number of births between the women with
and without mental health problems (Table 1).

Association between number/reason for abortions and
mental health

Multiple logistic regressions showed that postmeno-
pausal women who reported a history of three or more
abortions during childbearing age were associated with
worse mental health status than those without a history
of abortion (OR [95% CIJ: 1.37 [1.13, 1.67], Table 2). As
for the leading reason for abortion, no association was
found between policy-related abortion and postmeno-
pausal mental health (OR [95% CIJ: 0.96 [0.81, 1.14])
compared to women who had not reported an abortion.
However, women who reported abortions due to socio-
economic reasons were related with a higher risk of post-
menopausal mental health problems (OR [95% CIJ: 1.34
[1.08, 1.66]). Notably, women who reported abortions
mainly due to planned parenthood exhibited a higher fre-
quency of abortions in comparison to those mainly due
to socio-economic reasons or health-related concerns
(P<0.001, Table 3).

Moreover, there appears to be a more notable asso-
ciation between abortion and anxiety than depression
(Table 2). As for the number of abortions, although not
statistically significant, we observed that an increased
number of abortions seemed to be associated with a
higher prevalence of depression (P for trend=0.062).
However, reporting for three or more abortions during
reproductive age was significantly associated with post-
menopausal anxiety symptoms (OR [95% CIJ: 1.40 [1.12,
1.75]). In terms of the main causes of abortions, those
due to other socioeconomic reasons were associated with
both postmenopausal anxiety and depression symptoms
(OR ) ie1y[95% CIJ: 1.32 [1.04, 1.68], OR 5501 95% ClJ:
1.36 [1.02, 1.81]). Additionally, abortions resulting from
unhealthy pregnancy were also associated with post-
menopausal anxiety symptoms (OR [95% CI]: 1.74 [1.16,
2.56]).

Subgroup analyses

Although no statistically significant differences were
observed in the relationship between abortion and men-
tal health within each subgroup when stratified by age,
sleep quality, LTPA level, age at menopause, duration of
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Table 1 Characteristics of the study participants

Variables women without mental health problems women with mental health problems P
(N=8883) (N=1108)
Age, Mean (SD) 60.49 (7.69) 60.67 (7.91) 0464
Education level, n (%) 0.008
Primary school and below 4170 (46.94) 553 (49.91)
Middle school 3399 (38.26) 385 (34.75)
High school or vocational high school 3(12.53) 31(11.82)
College and above (2.26} 39(3.52)
Marital status, n (%) 0.256
Unmarried/divorced 7660 (86.23) 941 (84.93)
Married/cohabitation 1223 (13.77) 167 (15.07)
Smoking, n (%) 0.031
No 8832(99.43) 1095 (98.83)
Yes 51(0.57) 13(1.17)
Drinking, n (%) 0.355
No 7950 (89.50) 981 (88.54)
Yes 933 (10.50) 127 (11.46)
Negative events of parents before age 17, n (%) 0.011
No 7787 (87.66) 941 (84.93)
Yes 1096 (12.34) 167 (15.07)
Passive smoking, n (%) 0.002
No 6458 (72.70) 755 (68.14)
Yes 2425 (27.30) 353 (31.86)
Live alone, n (%) 0.021
No 6300 (70.92) 748 (67.51)
Yes 2583 (29.08) 360 (32.49)
Sleep quality, n (%) <0.001
Good/Perfect 7837 (88.22) 717 (64.71)
Ordinary/Poor 1046 (11.78) 391 (35.29)
Overweight, n (%) 0.139
No 4100 (46.16) 538 (48.56)
Yes 4783 (53. 84) 570 (51.44)
Leisure-time physical activity (MET-hours/week), n (%) <0.001
11.25 3180 (35.80) 501 (45.22)
>11.25 5703 (64.20) 607 (54.78)
Hypertension, n (%) 0.015
No 4758 (53.56) 637 (57.49)
Yes 4125 (46.44) 471 (42.51)
Diabetes, n (%) 0.242
No 7893 (88.86) 998 (90.07)
Yes 990 (11.14) 110(9.93)
Tumor, n (%) 0.036
No 7311 (82.30) 883 (79.69)
Yes 1572 (17.70) 225(20.31)
Menarche age (years), n (%) 0.700
<13 2459 (27.68) 01(27.17)
13~15 2861 (32.21) 343 (30 96)
15~17 2318 (26.09) 305 (27.53)
>17 1245 (14.02) 159 (14.35)
Age at first birth, n (%) <0.001
<22 3290 (37.04) 394 (35.56)
22~28 5250 (59.10) 644 (58.12)
>28 343 (3.86) 70 (6.32)

Duration of breast feeding (months), n (%) <0.001
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Table 1 (continued)
Variables women without mental health problems women with mental health problems P
(N=8883) (N=1108)
None 365 (4.11) 32(2.89)
1~6 759 (8.54) 124 (11.19)
7~12 2892 (32.56) 1(28.97)
13~24 2703 (3043) 4(28.34)
>24 2164 (24.36) 7(2861)
Pregnancy related diseases, n (%) 0.004
No 8801 (99.08) 1087 (98.10)
Yes 82(0.92) 21 (1.90)
Menopause age (years), n (%) 0.075
<45 1581 (17.80) 227 (20.49)
45~55 7066 (79.55) 856 (77.26)
>55 236 (2.66) 25 (2.26)
Number of births, n (%) 0.018
1 5897 (66.39) 689 (62.18)
2 1991 (22.41) 274 (24.73)
>3 995 (11.20) 145 (13.09)
Number of abortions, n (%) <0.001
None 3424 (38. 55) 377 (34.03)
1 2500 (28.14) 296 (26.71)
2 1837 (20 68) 251 (22.65)
>3 1122 (12.63) 184 (16.61)
Reason of abortions, n (%)# <0.001
Never abortion 3424 (46.18) 377 (42.84)
Unhealthy pregnancy 211 (2.85) 37 (4.20)
Planned parenthood* 2844 (38.35) 313 (35.57)
Other socio-economic reasons 936 (12.62) 153 (17.39)

Notes Women with mental health problems were defined as having mild or above depression or anxiety, or both of them; #There were 8,295 participants included for
analysis, among which 4,494 women reported abortion reasons and 3801 women did not have an abortion history. *It refers to One-child policy

breastfeeding, and number of births (all P for interac-
tion > 0.05), we did find a less pronounced association
between abortion and mental health in women aged 65
years or younger, those with ordinary or poor sleep qual-
ity, those who breastfed for more than 12 months, and
those with an age at menopause of 45 years or younger
(all P>0.05, Fig. 2).

Among women who reported three or more abortion
experiences (see Supplementary Table 2), it appeared
that those who actively engaged in physical activity had
a lower likelihood of experiencing postmenopausal men-
tal health issues, whereas those with poor sleep quality
were more likely to encounter mental health problems
(P<0.05).

Discussion

This study is the first to evaluate the real-world mental
health status of postmenopausal women in Southwest
China, and we found that repeated abortions, especially
three or more, were associated with worse mental health
conditions in postmenopausal women who had no prior
history of anxiety or depression. Additionally, it seemed
that abortions due to socio-economic reasons rather than

planned parenthood were correlated with an increased
risk of mental health problems after menopause com-
pared to those who had not reported abortion.

In our study, approximately 11.09% of postmeno-
pausal women in Southwest China reported mental
health problems, with a prevalence of 5.54% for depres-
sion and 8.27% for anxiety. Similar to our findings, data
from the China Mental Health Survey also revealed that
anxiety was the most common mental health problem for
Chinese female adults, followed by depression [7]. This
study demonstrated that repeated abortions were posi-
tively related to postmenopausal mental health problems.
One hypothesis is that repeated abortions may subject
individuals to experience stress and negative emotions
repeatedly, thus potentially increasing the risk of long-
term anxiety and depression through the mechanism of
rumination [43, 44]. It has been reported that rumina-
tion, characterized by repetitive negative thinking, could
contribute to the development and persistence of psy-
chopathology [45, 46]. Additionally, from the perspective
of traditional Chinese medicine, recurrent abortions can
lead to deficiencies in Qi and blood [47, 48], which may
contribute to the development of anxiety and depression
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Table 3 Comparison of the number of abortions among women with different reasons for abortion
Number of abortions (A) (B) Q) P value P value P value
Unhealthy pregnancy  Planned parenthood = Other socioeconomicreasons (AVSB) (AVSC) (BVSC)
1 141(56.85%) 1283(40.64%) 565(51.88%) <0.001 0.163 <0.001
2 58(23.39%) 1097(34.75%) 320(29.38%)
>3 49(19.76%) 777(24.61%) 204(18.73%)
Subgroup Case/control  WOR(OS%CI)  aOR (95%CI) P for interaction Subgroup Case/control  WOR(S%CI)  aOR (95%CI) P for interaction
Stratified by age 0.582 Stratified by duration of breast feeding 0.415
<65 years old < 12 months
none 234/2210 1 1 . 156/1429 1 1
1 200/1804 1.05(0.86,1.28)  1.01(0.83,1.24) e 1 111/1198  0.85(0.66,1.09)  0.81 (0.62, 1.05) -—
2 190/1373 1.31 (1.07,1.60)  1.22(0.99, 1.51) = 2 115/874 1.21(0.93,1.55)  1.11(0.85, 1.44) [ -
23 139/854 154(1.23,1.92) 140 (1.11,1.77) . >3 95/515  1.69(1.28,2.22)  1.54(1.15,2.04) .
>65 years old >12 months
none L 1 5 w none 221/1995 1 1
1 s6io96 L170089:1.54) L4e (0'79"':') 3 1 1851302 1.28(1.04,1.58) 122 (098, 1.51) &
2 Sl/acs 112(081,153)  1.08(076, 1.51) F=— 2 136/963  1.27(1.01,1.60) 125 (0.98,1.58) e s
>3 45268 1.43(0.99,2.03) 121(0.81,178) A .
0.647 >3 89/607  132(1.01,1.71) 122(0.93,1.61) —
Stratified by sleep quality Stratified by number of births 0.852
Good/perfect sleep 1
none 252/3059 1 1 none 2132018 1 1
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Fig. 2 Subgroup analysis. uOR, unadjusted OR; aOR, adjusted OR; all models were adjusted for education level, smoking, passive smoking, hypertension,
history of tumor, negative events of parents before 17 years old, living alone, age at first birth, history of pregnancy-related diseases, and (where appropri-
ate) age, sleep quality, leisure-time physical activity, duration of breastfeeding, number of births, and age at menopause

[49, 50]. We observed that recurrent abortions seemed to
be more strongly associated with postmenopausal anxi-
ety than depression, which could be related to the higher
prevalence of anxiety among postmenopausal women in
our study. Considering that women in this study may not
have been fully forthcoming about their abortion histo-
ries [51], our findings are likely to underestimate the true
mental health effects associated with abortion during the
postmenopausal period.

Actually, the association between abortion and mental
health is a debated topic. Studies that indicated negative
findings often had limited sample sizes, failed to investi-
gate the impact of repeated abortions on mental health,
and paid less attention to whether abortion increased the
risk of mental health issues in postmenopausal women
(see Supplementary Table 1). Nevertheless, according to
our findings in China, it is recommended that govern-
ment or healthcare institutions improve contraceptive
awareness among women of reproductive age through
health education and provide proper contraceptive guid-
ance to prevent unintended pregnancies and subsequent
recurrent abortions. For women who have experienced

abortions, attention should be given to enhancing psy-
chological counseling and focusing on Qi and blood sup-
plementation to improve their mental health.

To our knowledge, no prior study has examined the
association between reasons for abortion and men-
tal health in China. Our study found that women who
reported abortions mainly due to planned parenthood
(One-Child policy) had a significantly higher frequency
of abortions than those due to socio-economic reasons or
illness. However, it was abortions associated with socio-
economic reasons, rather than those tied to planned
parenthood, that showed an increased risk of postmeno-
pausal mental health issues. It was reported that these
women, who are now in the menopausal stage, were situ-
ated in a comparatively less developed socioeconomic
environment during their reproductive years [52]. Those
who reported abortions due to socio-economic reasons
often suffered significant financial or work pressure at
the time, unlike those who were willing to get pregnant
but had abortions due to planned parenthood or medi-
cal concerns [53]. Studies have suggested that socio-
economic disadvantage, such as living in poverty and
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working under pressure, is an important driver of mental
illness [54—56]. We assume that the relationship between
abortion and mental health may significantly differ based
on the reason for abortion (i.e., economic status), and
this hypothesis needs further investigation. Neverthe-
less, based on what we have found so far, China should
actively take measures to reduce socioeconomic-related
abortions. For example [53]: (1) increasing financial sup-
port related to the reproductive conditions, (2) ensuring
effective alignment between fertility policies and related
public service systems, (3) establishing and improving
childcare institutions and child welfare measures, and
(4) providing more care for female employees, such as
appropriately extending paid maternity leave and offer-
ing adequate paternity leave for men, to alleviate women’s
reproductive anxiety and burden.

Our further subgroup analysis revealed a lack of cor-
relation between abortion and mental health in women
with ordinary/poor sleep quality, and women who expe-
rienced menopause at or before 45 years of age. Insomnia
or poor sleep quality often persisted, and individuals dis-
satisfied with sleep quality currently were likely to experi-
ence poor sleep in the past [57]. Since women with poor
sleep quality or who experienced menopause at or before
45 years of age were known to have subfecundity or less
suitable time for pregnancy [58-60], the association
between abortion and the risk of mental health problems
may be masked. It was reported that breastfeeding was a
protective factor for mental health. Our study observed
that among women who breastfed for more than 12
months, the number of abortions was not statistically sig-
nificantly associated with postmenopausal mental health.
Further research is needed to determine whether breast-
feeding can mitigate the negative mental health effects
of repeated abortions. The association between abor-
tions and mental health seemed to be more pronounced
in women aged<65. Firstly, we supposed that the nega-
tive effects would gradually heal over time. Secondly,
emotional fluctuations due to hormonal changes post-
menopause may persist until age 65 [61], making their
emotions potentially more susceptible to being influ-
enced compared to those over 65. Moreover, we found
that women who reported multiple abortions but did
not have mental health problems were more likely to be
physically active and have better sleep quality, which pro-
vides potential directions for preventing postmenopausal
mental health problems in women who have undergone
repeated abortions.

There were several limitations in this study. First, the
data for this study were sourced from a cross-sectional
survey, and information regarding abortion during the
reproductive years was based on self-reports from the
study participants, which may be affected by intentional
underreporting or recall bias. However, there was a clear
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chronological order between abortion during childbear-
ing age and postmenopausal mental health, which can
help better identify the causality between them. Second,
we did not specifically investigate the type of abortion
(spontaneous or induced) or women’s values and prefer-
ences regarding abortion [62], and we could not further
explore their differing effects on mental health, which
requires additional research. Third, we did not collect
information on the income levels, social support, or
menopausal transition-related issues of these women,
which may have influenced the results to some extent.
Fourth, some studies have shown that abortion is asso-
ciated with an increased risk of sleep disorders within
the following 180 days [63], suggesting that these effects
may not be independent. However, due to the current
lack of high-quality research evidence establishing the
association between abortion and long-term sleep qual-
ity, including during the postmenopausal period, we still
included the current sleep quality as a covariate in the
model alongside abortion. Fifth, we investigated only the
primary reason for abortions, thus it was not possible to
obtain a very precise estimate of the association between
the causes of abortions and postmenopausal mental
health. Despite the aforementioned limitations, this study
utilized real-world data with a large sample size to estab-
lish a positive association between repeated abortions
and long-term mental health status. In particular, this
study highlighted the significant association of socio-
economic-related abortions with worse postmenopausal
mental health conditions. Our findings will provide sup-
portive evidence for women’s healthcare and contracep-
tion promotion efforts.

Conclusions

This study indicated that women who reported a his-
tory of three or more abortions were more likely to
experience mental health problems after menopause. It
is recommended that government or healthcare institu-
tions improve contraceptive awareness among women
of reproductive age through health education to prevent
unintended pregnancies and resulting abortions. Addi-
tionally, enhancing relevant policies and economic sup-
port to reduce abortions due to socio-economic reasons
is essential. Psychological counseling for women who
have undergone abortions should also be strengthened.
Further prospective studies are needed to elucidate the
relationship between repeated abortions and postmeno-
pausal mental health.
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