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Abstract

Objective:This study investigated the factors associatedwith the high susceptibility of

perimenopausal women to depression.

Methods: A total of 66 perimenopausal women participated in this study. The Zung

self-rating depression scale (SDS) was used to evaluate the intensity of depres-

sive symptoms. The modified Kupperman index (KI) was used to assess common

perimenopausal symptoms. Psychosocial factors were assessed via the Eysenck Per-

sonality Questionnaire, attitudes toward menopause checklist, and metacognition

questionnaire (MCQ). Levels of serum estradiol, testosterone, and progesterone were

determined.

Results: There were statistically significant associations between SDS standard score

and the KI scale score (β= .361, p= .001), years of education (β=−.309, p= .005), and

F3 cognitive self-consciousness score ofMCQ (β=−.234, p= .032; adjusted R2
= .264,

F= 8.759, p< .001).

Conclusions: High susceptibility to depression of perimenopausal women may be

related to lower educational level,more severe perimenopausal symptoms, and altered

metacognition.
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1 INTRODUCTION

Women are more susceptible to depressive disorders than men, and

the incidence of major depressive disorder in women is twice that in
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men (Belmaker & Agam, 2008). A wealth of evidence has confirmed

perimenopause as a window of vulnerability to depression for women,

and the risk of depressive episodes during perimenopause is twice that

in premenopausal stages (Freeman, 2010; Parry, 2008). First-onset

or recurrent depressive episodes during perimenopause are referred
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to as perimenopausal depression (Parry, 2008). The Zung self-rating

depression scale (SDS) is used globally in clinical and research assess-

ments of depressive symptoms and depression intensity (Li et al.,

2008). Therefore, we presumed that perimenopausal women with

higher SDS scale scores would be more susceptible to perimenopausal

depression.

The causes of the high susceptibility of perimenopausal women

to depression remain unclear. A multiple factors model has been

increasingly and widely accepted, namely, endocrinal changes, per-

imenopausal symptoms (e.g., hot flushes and night sweating, sleep

disturbance, palpitation, vertigo, arthralgia/myalgia, and nervousness),

stressful life events, and personal psychosocial features may all be

involved (Gibbs et al., 2013). The estrogen withdrawal hypothesis pos-

tulates that estrogen insufficiency directly leads to depression (Avis,

2016). Gordon et al. (2015) suggested a novel heuristic model of peri-

menopausal depression, emphasizing fluctuations in allopregnanolone,

and the mediation of γ- aminobutyric acid (GABA). However, previ-

ous studies of the association between perimenopausal depression

and serum sex hormones have shown inconsistent results (Bromberger

et al., 2010; Daly et al., 2003; Studd, 2015). The domino hypothe-

sis posits that vasomotor instability results in hot flushes and night

sweating; these so-called vasomotor symptoms (VMS) are features of

the perimenopausal stage that later lead to chronic sleep disruption,

which in turn lead to irritability and depression (Avis, 2016; de Kruif

et al., 2016).However, there exists evidenceof no relationshipbetween

VMS and depression (Worsley et al., 2014), and the remission of VMS

does not consistently relieve depression (Soares et al., 2004). The

stress hypothesis supposes that stressful life events play an important

role in the occurrence of perimenopausal depression (Schmidt et al.,

2004). Further, studies have found that attitudes toward menopause

and other health perceptions, and metacognition status, may also be

involved in perimenopausal depression (Papageorgiou & Wells, 2003;

Yılmaz et al., 2011).

The present study recruited female volunteers from communities

via advertisements to avoid systematic bias associated with select-

ing patients with depressive disorders as subjects. Then, compre-

hensive data were collected with respect to demographics, depres-

sive symptoms, perimenopausal symptoms, personality characteristics,

metacognition, attitudes towardmenopause, and serum sex hormones,

after which correlation statistics were obtained. Thus, this study pro-

vided more evidence regarding the factors associated with the high

susceptibility of perimenopausal women to depressive disorders.

2 METHODS

2.1 Subjects

All subjectswere recruitedbyplacing advertisements in theThirdAffil-

iatedHospital of SunYat-senUniversity and somenearby communities

from October 2012 to July 2013. Sixty-six volunteers participated in

this study, all signed informed consent forms (ICF) before the study.

The inclusion criteria were as follows: (1) women from 45 to 55 years

old, (2)whomet the criteria for perimenopause according to the Stages

of Reproductive AgingWorkshop System (Harlow et al., 2012), (3) with

more than 5 years of elementary school education to permit comple-

tion of the self-report scale and ICF, and (4) who were Han Chinese

and right-handed. Exclusion criteria included: (1) A history of medi-

cal events that might have significantly affected the study outcome,

such as metabolic or endocrine disease; (2) personal or family history

ofmental disorders; and (3) recent notable negative life events, such as

divorce, loss of job, financial issues, and/or death of a family member.

2.2 Clinical symptom assessment

The Zung SDS was used to evaluate depressive symptoms and their

severity during the previous week. It consists of 20 items rated on a

scale from 1 to 4. The raw score consists of the sum of all item scores,

and the standard score (SS) is calculated as the raw score×1.25 (range:

25–100). An SS of 50 has been used as a criterion value for depres-

sion in screening work. SS values of <50, 50–59, 60–69, and >70 are

typically used to denote depression severity as none, mild, moderate-

to-severe, and very severe, respectively (Li et al., 2008; Zung et al.,

1965).

The modified Kupperman index (KI) was used to evaluate 13 com-

mon perimenopausal symptoms. Each symptom was assessed on a

four-point Likert scale (0 = none/no symptom, 3 = severe), and each

item was weighted when calculating the total sum score (range:

0–63). Scores 0–6, 7–15, 16–30, and >30 defined the degree of

severity as none, mild, moderate, and severe, respectively. These 13

symptoms were classified into 3 subscale factors, namely, urogenital

symptoms (including urinary tract infection and sexual complaints),

somatic symptoms (including sweating/hot flushes, paresthesia, pal-

pitation, vertigo, headache, formication, and arthralgia/myalgia), and

psychological symptoms (including insomnia, fatigue, nervousness, and

melancholia) (Kupperman et al., 1953; Tao et al., 2013).

2.3 Psychological assessment

The Chinese version of the Eysenck Personality Questionnaire (EPQ)

was used to assess the personal characteristics (Gong, 1984) and

four dimension scores, namely, extraversion/introversion (E), neu-

roticism/stability (N), psychoticism/socialization (P), and lying/social

desirability (L).

Attitudes toward menopause (ATM) were assessed using the ATM

checklist, a self-rating questionnaire developed by Neugarten et al.

(1963) to investigatewomen’s positive and negativeATM. Its reliability

and validity have been confirmed in cross-cultural research (Avis &

McKinlay, 1991; Ghaderi et al., 2010; Neugarten et al., 1963). This

checklist consists of 34 statement sentences that refer to common

beliefs or thoughts about menopause in women, 15 representing

positive and 34 negative attitudes. Each item is rated on a 5-point

Likert scale (1 = strongly disagree, 2 = disagree, 3 = do not know,

4 = agree, 5 = strongly agree). The two subscale scores of the positive
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and negative attitudes were calculated by summing the scores of the

responses to each question. Negative items were reverse scored so

that higher scores indicated more positive attitudes (Ghaderi et al.,

2010; Huffman et al., 2005).

The 30-item metacognition questionnaire (MCQ-30) was used to

assess 3 domains of positive and negative metacognitive beliefs,

metacognitive monitoring, and judgments of cognitive confidence

(Wells & Cartwright-Hatton, 2004). Responses were provided using

a four-point Likert scale (1 = do not agree, 2 = agree slightly,

3 = agree moderately, 4 = agree very much). The scale assesses five

factors: cognitive confidence (F1), positive beliefs (F2), cognitive self-

consciousness (F3), uncontrollability and danger (F4), and the need to

control thoughts (F5). Each factor scorewas calculated by summing the

item scores of the relevant subscale.

2.4 Sex hormone examination

Every subject who met the inclusion criteria had an appointment

scheduled specifically according to her menstrual cycle: one of the

first 6 days of menstruation for women with identifiable menstrual

cycles, and any day at their convenience for women with irregular

menstrual cycles (i.e., the interval between menstrual periods of more

than 2 months). Subjects’ serum estradiol, testosterone, and proges-

terone levels were assessed during their appointments. Fasting blood

samples were collected from all participants in the early morning. The

serum concentrations of these sex hormones weremeasured using the

SiemensADVIACentaur XP Immunoassay System (ADVIACentaur XP,

Siemens Healthcare Diagnostics Inc., New York, USA) in the Depart-

ment of Clinical Laboratories in the Third Affiliated Hospital of Sun

Yat-sen University.

2.5 Statistical analysis

All statistics were obtained using the Statistical Package for the Social

Sciences (SPSS 26.0; SPSS Inc., Chicago, IL). The simple regression was

used to analyze the relationships among the SDS SS and demographic,

serum sex hormones, KI scores, EPQ scores, ATM scores, and MCQ

scores, respectively. FDR (false discovery rate) approach was used for

the multiple testing corrections. Variables with p < .2 in the simple

regression model were selected as independent variables for the mul-

tiple stepwise regression analysis with the dependent variable of SDS

SS. The significant level of multiple regression analysis was set as .05.

3 RESULTS

3.1 SDS assessment

All participants completed theSDSand themeanSS=44.74, SD=9.84;

range: 26.0–65.0. Regarding depression intensity, 42 (63.64%) persons

had no depressive symptoms, 16 (24.24%) reported mild depression,

and 8 (12.12%) reportedmoderate or severe depression.

3.2 Simple linear regression analysis with the
dependent variable of SDS SS

3.2.1 Demographic data

In total, 66 women participated in this study (mean age = 47.50,

SD = 2.01 years, range: 45–52 years). They had an average of 7.78

(SD = 1.83) years of education (range: 5–12). Twenty (30.3%) par-

ticipants had one child, and 44 (66.7%) had two or more children.

Approximately half of the participants had a family income of more

than 3000 RMB per month. Sixteen (24.2%) women reported none or

mild work pressure, and 5 (7.6%) persons felt severe pressure. Body

mass index (BMI) ranged from 19.53 to 32.05 kg/m2 with a mean value

of 24.24 (SD 2.84) kg/m2. According to the results of the simple regres-

sions, variables including education years (β = −.320, p = .009), BMI

(β= .253,p= .041), and child numbers (β= .172,p= .168)were selected

as an independent variables for the multiple regression. After the FDR

correction, SDSSSwas negatively related to education years (q= .047).

See Table 1.

3.2.2 Sex hormones

Table 1 shows the serum estradiol, testosterone, and progesterone

concentrations. They all were insignificantly correlated with the SDS

SS as to the results of the simple regressions, respectively. According

to the selective criteria, serum progesterone concentration (F= 1.911,

p = .172) was selected as one of the independent variables for the

multiple regression.

3.2.3 KI scores

The positive screening rates (percentages of the item score ≥1) of

symptoms from high to lowwere: 63.6% for Fatigue, 60.6% for arthral-

gia/myalgia, 57.5% for headache, 54.5% for vertigo, 50.0% for ner-

vousness, 47.0% for sexual complaints, 42.4% for paresthesia, 36.4%

for sweating/hot flushes, 28.8% for palpitation, 25.8% for insomnia,

22.7% for formication, 15.2% for melancholia, and 9.1% for urinary

tract infection. Symptomsof fatigue, arthralgia/myalgia, headache, ver-

tigo, and nervousness were common, with incidences of more than

50%. Regarding the severity level of KI, 39.4% of participants reported

no symptoms, 47.0% reported mild symptoms, and 13.6% reported

moderate-to-severe symptoms.

As the simple regression results, the total KI score (β = .386,

p = .001, qFDR = .021) was significantly related to the SDS SS and was

selected as an independent variable for the multiple regression. See

Table 1.
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TABLE 1 Simple regressionmodels of the self-rating depression scale (SDS) standardized score (N= 66)

Description

Simple regressionmodel

B β Adjusted R2 F p qFDR

Age (years, mean± SD) 47.50± 2.01 −.262 −.056 −.012 .199 .657 .726

Education (years, mean± SD) 7.78± 1.83 −1.726 −.320 .088 7.301 .009 .047

BMI (kg/m2, mean± SD) 24.24± 2.84 .876 .253 .049 4.360 .041 .108

Children (number) 3.104 .172 .014 1.944 .168 .321

0 2 (3.0%)

1 20 (30.3%)

2 ormore 44 (66.7%)

Monthly incoming (RMB) 1.304 .103 −.005 .691 .409 .573

< 1000 2 (3.0%)

1000–3000 31 (47.0%)

3000–5000 23 (34.8%)

>5000 10 (15.2%)

Work pressure level −.461 −.025 −.015 .041 .839 .839

None ormild 16 (24.2%)

Moderate 45 (68.2%)

Severe 5 (7.6%)

Sex hormones (median [min, max])

Estradiol (pmol/L) 333.92 (43.31, 1507.84) −.003 −.091 −.007 .523 .468 .578

Testosterone (nmol/L) 0.60 (0.35, 1.82) −2.904 −.103 −.005 .690 .409 .537

Progesterone (nmol/L) 1.01 (0.48, 46.47) −.158 −.170 .014 1.911 .172 .301

Modified Kupperman index (mean± SD)

Total score 8.91± 6.04 .629 .386 .136 11.199 .001 .021

Severity

No symptom 26 (39.4%)

Mild 31 (47.0%)

Moderate-to-severe 9 (13.6%)

Eysenck Personality Questionnaire (mean± SD)

E 51.36± 9.05 .353 .325 .092 7.564 .008 .056

P 56.14± 7.59 −.110 −.085 −.008 .462 .499 .582

N 43.33± 9.17 .394 .367 .121 9.942 .002 .021

L 54.09± 9.36 −.335 −.319 .088 7.249 .009 .038

Attitudes towardmenopause checklist (mean± SD)

Positive 48.27± 6.93 .173 .119 −.001 .918 .342 .513

Negative 57.35± 7.56 −.243 −.181 .018 2.164 .146 .307

Metacognition questionnaire (mean± SD)

F1 10.65± 3.49 .718 .255 .050 4.433 .039 .137

F2 8.11± 3.16 .503 .161 .011 1.708 .196 .317

F3 13.26± 4.12 −.608 −.255 .050 4.437 .039 .117

F4 9.61± 3.56 .590 .213 .031 3.056 .085 .198

F5 10.98± 4.108 −.111 −.046 −.013 .136 .713 .749

Abbreviations: BMI, body mass index; E, extraversion/introversion; F1, cognitive confidence; F2, positive beliefs; F3, cognitive self-consciousness; F4,

uncontrollability and danger; F5, need to control thoughts; FDR, false discovery rate; L, lying/social desirability; N, neuroticism/stability; P, psychoti-

cism/socialization.
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TABLE 2 Linear multiple stepwise regressionmodel of self-rating depression scale (SDS) standard score (SS)

Dependent variable Independent variables B β p Adjusted R2 F p

SDS SS KI scale score .589 .361 .001 .264 8.759 <.001

Education −1.664 −.309 .005

MCQF3 cognitive self-consciousness −.558 −.234 .032

Abbreviations: KI, Kupperman index;MCQ,metacognition questionnaire.

3.2.4 EPQ, MCQ, and ATM scores

As shown in Table 1, SDS SS was significantly related to scores of

E (β = .325, p = .008), N (β = .367, p = .002), and L (β = −.319,

p= .009) subscale scores of EPQ; and F1 (β= .255, p= .039) andMCQ

F3 (β = −.255, p = .039) subscale scores of MCQ. The relationships

betweenSDSSSandATMnegative subscale score (β=−.181, p= .146),

MCQ F2 score (β = .161, p = .196), and MCQ F4 score (β = .213,

p= .085)were not significant, but these three p valueswere lower than

.2. Thus, all these variables were selected as independent variables in

the multiple regression analysis. Results of FDR corrections showed

that the N score was positively correlated with SDS SS (q = .021), and

the L score was negatively correlated with SDS SS (q= .038).

3.3 Multiple linear regression analysis of SDS SS

A linearmultiple stepwise regression analysiswas carried outwith SDS

SS as the dependent variable. The independent variables were years

of education; BMI; child numbers; serum progesterone concentration;

KI scale scores; negative subscale scores of ATM; E, N, and L subscale

scores of EPQ; and F1, F2, F3, and F4 subscale scores of MCQ accord-

ing to the selective criteria for independent variables. The statistic

results showed that SDS SSwere significantly related toKI scale scores

(β = .361, p = .001), years of education (β = −.309, p = .005), and F3

cognitive self-consciousness scores of the MCQ (β = −.234, p = .032;

overall model, adjusted R2 = .264, F = 8.759, p < .001; see Table 2,

Figure 1).

4 DISCUSSION

This study discovered that 12.12% of perimenopausal women had

moderate or severe depression, and depression scale scores were

related to education level, perimenopausal symptoms, metacognition,

and personality characteristics. Depression scores were not signifi-

cantly related to serum sex hormone levels and ATM.

According to the regression results, lower education level was a

risk factor for depression, consistent with previous studies. Lin et al.

(2013) investigated 3359 Taiwanese women aged from 40 to 50 years

using the TaiwaneseDepressionQuestionnaire and also found a higher

percentage of low education level (less than 12 years) in women

with depression (88.8%) than in women without depression (82.1%).

Bromberger et al. (2010) reported that in their 12-year community-

based follow-up cohort studyof 3302womenaged from42 to52years,

802 women had high scores (≥16) on the Center for Epidemiologic

Studies Depression Scale during the perimenopause, and 70% of them

had less than college-level education, whereas 53% of women without

depressive symptoms had education levels lower than college.

The present study revealed significant associations between per-

imenopausal symptoms and depression. Depressive symptoms were

positively related to the urogenital, psychological, and somatic symp-

toms in perimenopause. Many previous studies have reported rela-

tionships between perimenopausal symptoms and depression, but

the key symptoms have varied in different studies, for example, hot

flushes (Freeman, et al., 2009); hot flushes, sweats, and sleep problems

(Burleson et al., 2010); somatic symptoms, including headaches, feeling

dizzy or faint, pressure or tightness in the head or body, parts of the

body feeling numb or tingly, loss of feeling in hands or feet, breathing

difficulty, andmuscle and joint pain (Gibbs et al., 2013); and hot flashes

or sweats, and dyspareunia or vaginal dryness (Li et al., 2008). In the

current study, insomnia, sexual complaints, fatigue, arthralgia/myalgia,

and palpitationsweremore important perimenopausal symptomswith

respect to the occurrence of depression than other symptoms. There-

fore, the results of this study do not wholly support the domino

hypothesis of perimenopausal depression.

It is well known that cognition mediates individual emotional or

behavioral responses to stimuli, and depression is relevant to a mal-

adaptive cognitive model, for instance, negative automatic thoughts

and dysfunctional schema (Beck, 2002). Wells and Matthews (1996)

posited the self-regulatory executive function (S-REF) model of emo-

tional disorders, which proposed that patients with depression had a

particular cognitive-attentional “syndrome” consisting of heightened

self-focus, repetitive negative cognitions, maladaptive coping behav-

ior, and threat monitoring, which contribute to emotional disturbance

(Papageorgiou & Wells, 2003; Wells & Matthews, 1996). Moreover,

on the basis of the theoretical hypothesis, they developed the MCQ

instrument for the assessment of metacognition. In the current study,

MCQ F3 showed significant associations with SDS SS, and cogni-

tive and anxiety symptoms, which indicates that less monitoring and

focusing on cognitive processes were relevant to higher depression

susceptibility. The effect of F3 on depression in this study is incon-

sistent with the S-REF model. This discrepancy may have occurred

due to differences in the study subjects, which in this study were

perimenopausal community-dwelling women but not patients with

depression; nor did the current study consider the whole population,

including men and all age ranges. Additionally, lack of self-confidence

or self-efficiency regarding memory (high MCQ F1 score) and excess
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F IGURE 1 Regression analysis of self-rating depression scale (SDS) standard score (SS). (a) SDS SS and Kupperman index (KI) scale scores. (b)
SDS SS and education years. (c) SDS SS andmetacognition questionnaire (MCQ) F3 cognitive self-consciousness score

worry about theuncontrollability of thoughts (highMCQF4score)may

be related to depressive symptoms. Similar findings were reported by

Yılmaz et al. (2011) in voluntary participants and Papageorgiou and

Wells (2003) in patients with depression.

Generally, personality characteristics are considered fundamental

factors inmanymental disorders. The current study found that women

with higher EPQ neuroticism (N) and lower lying (L) scores were at a

relatively high risk of depression. These findings accord with a study of

sexdifferences in vulnerability todepression that foundneuroticism, as

evaluated by EPQ, was higher in women than in men and contributed

to women’s high vulnerability to depression (Carrillo et al., 2004).

Similarly, an extensive cross-sectional survey of 35,832 men (16,104)

and women (19,728) aged 20–89 years in Norway found a relation-

ship between depression and both neuroticism and extraversion in the

general population (Grav et al., 2012).

The relationship between ATM and depression is inconsistent and

controversial (Ayers et al., 2010). The present study did not find sig-

nificant associations between SDS scores and positive or negative

attitudes scores. As the attitudes toward menopause are cultural, it

may be helpful for more valuable and exact assessment to develop

native questionnaires. At the same time, therewere no significant rela-

tionships between SDS scores and sex hormones, which may be due

to the small sample size or different detection methods from previous

studies.Moreover, the results of this study do not support the estrogen

withdrawal hypothesis of perimenopausal depression.

The limitations of this study included a relatively small sample

size and the intentional exclusion of volunteers with obviously recent

stressful events to control for the potential confounds of stress reac-

tions. Thus, future researchmight target the effects of stressful events

on perimenopausal depression.
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In summary, the present study’s findings provide new evidence for

the multiple factors model of the high susceptibility to depression of

perimenopausal women. The relevant factors consisted of (1) diathesis

factors, including high neuroticism and aberrant metacognitive pro-

cesses; (2) unfavorable developmental circumstances, namely, limited

educational experience in childhood or adolescence; and (3) current

harmful somatic complaints associated with severe perimenopausal

symptoms. According to the S-REF model, stressful events in early

life foster aberrant metacognition (e.g., negative beliefs or maladap-

tive cognitive strategies) and dysfunctional schema (Kraft et al., 2017;

Wells & Matthews, 1996). The effectiveness of metacognitive ther-

apy (MCT) has been demonstrated in clinical practice (Hagen et al.,

2017). Comprehensive interventionsmay decrease the vulnerability to

depressive disorders of women at high risk. Such interventions include

health education regarding perimenopause, psychological MCT inter-

ventions, cognitive-behavioral therapy, and other effective psycholog-

ical therapies; medical treatments for perimenopausal symptoms may

also be helpful.

5 CONCLUSION

The high susceptibility to the depression of perimenopausal women

was associated with aberrant metacognitive features, lower educa-

tional levels, andmore severe perimenopausal symptoms.

AUTHOR CONTRIBUTIONS

Hongying Han, Xiaowei Xia, Xianglan Wang, and Ximei Zhi; designed

the study and wrote the protocol. Hongying Han and Xiaowei Xia;

managed the literature searches and analyses. Huirong Zheng, Zhiy-

ong Zhong, and Chongbang Zhao; helped to gather research data, and

Hongying Han wrote the first draft of the manuscript. All authors

contributed to and approved the final manuscript.

ACKNOWLEDGMENT

We would like to thank Editage (www.editage.com) for English lan-

guage editing. Thisworkwas supported byThe Science andTechnology

Program of Guangdong, China (2010B031600309).

CONFLICT OF INTEREST

The authors declare that the researchwas conducted in the absence of

any commercial or financial relationships that could be construed as a

potential conflict of interest.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this manuscript will be

made available by the authors, without undue reservation, to any

qualified researcher.

ORCID

HongyingHan https://orcid.org/0000-0002-2884-6652

PEER REVIEW

The peer review history for this article is available at https://publons.

com/publon/10.1002/brb3.2826.

REFERENCES

Avis, N. E. (2016). Depression during the menopausal transition. Psychology
ofWomenQuarterly,27(2), 91–100. https://doi.org/10.1111/1471-6402.
00089

Avis, N. E., &McKinlay, S. M. (1991). A longitudinal analysis of women’s atti-

tudes toward themenopause: Results from theMassachusettsWomen’s

Health Study. Maturitas, 13(1), 65–79. https://doi.org/10.1016/0378-
5122(91)90286-y

Ayers, B., Forshaw, M., & Hunter, M. S. (2010). The impact of attitudes

towards the menopause on women’s symptom experience: A system-

atic review.Maturitas,65(1), 28–36. https://doi.org/10.1016/j.maturitas.

2009.10.016

Beck,A. T. (2002).Cognitivemodels of depression. InR. L. Leahy&E.T.Dowd

(Eds.), Clinical advances in cognitive psychotherapy: Theory and application
(pp. 29–61). Springer Publishing Company.

Belmaker, R. H., & Agam, G. (2008). Major depressive disorder. New
England Journal of Medicine, 358(1), 55–68. https://doi.org/10.1056/
NEJMra073096

Bromberger, J. T., Schott, L. L., Kravitz, H. M., Sowers, M., Avis, N. E.,

Gold, E. B., Randolph, J. F. Jr., & Matthews, K. A. (2010). Longitudi-

nal change in reproductive hormones and depressive symptoms across

the menopausal transition: Results from the Study of Women’s Health

Across the Nation (SWAN). Archives of General Psychiatry, 67(6), 598–
607. https://doi.org/10.1001/archgenpsychiatry.2010.55

Burleson,M. H., Todd,M., & Trevathan,W. R. (2010). Daily vasomotor symp-

toms, sleep problems, andmood:Using daily data to evaluate the domino

hypothesis in middle-agedwomen.Menopause, 17(1), 87–95. https://doi.
org/10.1097/gme.0b013e3181b20b2d

Carrillo, J. M., Rojo, N., & Staats, A. W. (2004). Women and vulnerability

to depression: Some personality and clinical factors. Spanish Journal of
Psychology, 7(1), 29–39. https://doi.org/10.1017/s1138741600004728

Daly, R. C., Danaceau, M. A., Rubinow, D. R., & Schmidt, P. J. (2003). Con-

cordant restoration of ovarian function and mood in perimenopausal

depression. American Journal of Psychiatry, 160(10), 1842–1846. https://
doi.org/10.1176/appi.ajp.160.10.1842

de Kruif, M., Spijker, A. T., & Molendijk, M. L. (2016). Depression during the

perimenopause: Ameta-analysis. Journal of Affective Disorders,206, 174–
180. https://doi.org/10.1016/j.jad.2016.07.040

Freeman, E. W. (2010). Associations of depression with the transition to

menopause. Menopause, 17(4), 823–827. https://doi.org/10.1097/gme.

0b013e3181db9f8b

Freeman, E.W., Sammel,M.D., & Lin, H. (2009). Temporal associations of hot

flashes and depression in the transition tomenopause.Menopause,16(4),
728–734. https://doi.org/10.1097/gme.0b013e3181967e16

Ghaderi, E., Ghazanfarpour, M., & Kaviani, M. (2010). Evaluation of

menopausal women’s attitudes towards menopause in shiraz. Pakistan
Journal of Medical Sciences, 26(3), 698–703.

Gibbs, Z., Lee, S., & Kulkarni, J. (2013). Factors associated with depres-

sion during the perimenopausal transition.Women’s Health Issues, 23(5),
e301–e307. https://doi.org/10.1016/j.whi.2013.07.001

Gong, Y. (1984). Eysenck personality questionnaire revised inChina.Psycho-
logical Science, 4, 11–18.

Gordon, J. L., Girdler, S. S., Meltzer-Brody, S. E., Stika, C. S., Thurston, R. C.,

Clark, C. T., Prairie, B. A.,Moses-Kolko, E., Joffe,H., &Wisner, K. L. (2015).

Ovarian hormone fluctuation, neurosteroids, and HPA axis dysregula-

tion in perimenopausal depression: A novel heuristic model. American
Journal of Psychiatry, 172(3), 227–236. https://doi.org/10.1176/appi.ajp.
2014.14070918

http://www.editage.com
https://orcid.org/0000-0002-2884-6652
https://orcid.org/0000-0002-2884-6652
https://publons.com/publon/10.1002/brb3.2826
https://publons.com/publon/10.1002/brb3.2826
https://doi.org/10.1111/1471-6402.00089
https://doi.org/10.1111/1471-6402.00089
https://doi.org/10.1016/0378-5122(91)90286-y
https://doi.org/10.1016/0378-5122(91)90286-y
https://doi.org/10.1016/j.maturitas.2009.10.016
https://doi.org/10.1016/j.maturitas.2009.10.016
https://doi.org/10.1056/NEJMra073096
https://doi.org/10.1056/NEJMra073096
https://doi.org/10.1001/archgenpsychiatry.2010.55
https://doi.org/10.1097/gme.0b013e3181b20b2d
https://doi.org/10.1097/gme.0b013e3181b20b2d
https://doi.org/10.1017/s1138741600004728
https://doi.org/10.1176/appi.ajp.160.10.1842
https://doi.org/10.1176/appi.ajp.160.10.1842
https://doi.org/10.1016/j.jad.2016.07.040
https://doi.org/10.1097/gme.0b013e3181db9f8b
https://doi.org/10.1097/gme.0b013e3181db9f8b
https://doi.org/10.1097/gme.0b013e3181967e16
https://doi.org/10.1016/j.whi.2013.07.001
https://doi.org/10.1176/appi.ajp.2014.14070918
https://doi.org/10.1176/appi.ajp.2014.14070918


8 of 8 HAN ET AL.

Grav, S., Stordal, E., Romild, U. K., & Hellzen, O. (2012). The relationship

among neuroticism, extraversion, and depression in the HUNT study:

In relation to age and gender. Issues in Mental Health Nursing, 33(11),
777–785. https://doi.org/10.3109/01612840.2012.713082

Hagen, R., Hjemdal, O., Solem, S., Kennair, L. E., Nordahl, H. M., Fisher, P., &

Wells, A. (2017). Metacognitive therapy for depression in adults: A wait-

ing list randomized controlled trial with sixmonths follow-up. Frontiers in
Psychology, 8, 31. https://doi.org/10.3389/fpsyg.2017.00031

Harlow, S. D., Gass, M., Hall, J. E., Lobo, R., Maki, P., Rebar, R. W., Sherman,

S., Sluss, P. M., de Villiers, T. J., & Group, S. C. (2012). Executive summary

of the stages of reproductive agingworkshop+10: Addressing the unfin-

ished agenda of staging reproductive aging. Climacteric, 15(2), 105–114.
https://doi.org/10.3109/13697137.2011.650656

Huffman, S. B., Myers, J. E., Tingle, L. R., & Bond, L. A. (2005). Menopause

symptoms and attitudes of AfricanAmericanwomen: Closing the knowl-

edge gap and expanding opportunities for counseling. Journal of Counsel-
ing & Development, 83(1), 48–56. https://doi.org/10.1002/j.1556-6678.
2005.tb00579.x

Kraft, B., Jonassen, R., Stiles, T. C., & Landro, N. I. (2017). Dysfunctional

metacognitive beliefs are associated with decreased executive con-

trol. Frontiers in Psychology, 8, 593. https://doi.org/10.3389/fpsyg.2017.
00593

Kupperman, H. S., Blatt, M. H., Wiesbader, H., & Filler, W. (1953). Compar-

ative clinical evaluation of estrogenic preparations by the menopausal

and amenorrheal indices. Journal of Clinical Endocrinology andMetabolism,
13(6), 688–703. https://doi.org/10.1210/jcem-13-6-688

Li, Y., Yu, Q., Ma, L., Sun, Z., & Yang, X. (2008). Prevalence of depression

and anxiety symptoms and their influence factors during menopausal

transition and postmenopause in Beijing city.Maturitas, 61(3), 238–242.
https://doi.org/10.1016/j.maturitas.2008.09.002

Lin, H. L., Hsiao, M. C., Liu, Y. T., & Chang, C. M. (2013). Perimenopause and

incidence of depression in midlife women: A population-based study in

Taiwan.Climacteric,16(3), 381–386. https://doi.org/10.3109/13697137.
2012.707706

Neugarten, B. L., Wood, V., Kraines, R. J., & Loomis, B. (1963). Women’s

attitudes toward themenopause.Human Development, 6(3), 140–151.
Papageorgiou, C., &Wells, A. (2003). An empirical test of a clinical metacog-

nitive model of rumination and depression. Cognitive Therapy and
Research, 27(3), 261–273. https://doi.org/10.1023/a:1023962332399

Parry, B. L. (2008). Perimenopausal depression. American Journal of Psychia-
try, 165(1), 23–27. https://doi.org/10.1176/appi.ajp.2007.07071152

Schmidt, P. J., Haq, N., & Rubinow, D. R. (2004). A longitudinal eval-

uation of the relationship between reproductive status and mood

in perimenopausal women. American Journal of Psychiatry, 161(12),
2238–2244.

Soares, C. N., Joffe, H., & Steiner, M. (2004). Menopause and mood. Clini-
cal Obstetrics and Gynecology, 47(3), 576–591. https://doi.org/10.1097/
01.grf.0000129918.00756.d5

Studd, J. (2015). Personal view: Hormones and depression in women. Cli-
macteric, 18(1), 3–5. https://doi.org/10.3109/13697137.2014.918595

Tao, M., Shao, H., Li, C., & Teng, Y. (2013). Correlation between the mod-

ified Kupperman index and the Menopause Rating Scale in Chinese

women. Patient Preference and Adherence, 7(3), 223–229. https://doi.org/
10.2147/PPA.S42852

Wells, A., & Cartwright-Hatton, S. (2004). A short form of the metacog-

nitions questionnaire: Properties of the MCQ-30. Behaviour Research
and Therapy, 42(4), 385–396. https://doi.org/10.1016/S0005-7967(03)
00147-5

Wells, A., &Matthews,G. (1996).Modelling cognition in emotional disorder:

The S-REF model. Behaviour Research and Therapy, 34(11–12), 881–888.
https://doi.org/10.1016/s0005-7967(96)00050-2

Worsley, R., Bell, R., Kulkarni, J., & Davis, S. R. (2014). The association

between vasomotor symptoms anddepression during perimenopause: A

systematic review.Maturitas, 77(2), 111–117. https://doi.org/10.1016/j.
maturitas.2013.11.007

Yılmaz, A. E., Gençöz, T., & Wells, A. (2011). The temporal precedence

of metacognition in the development of anxiety and depression symp-

toms in the context of life-stress: A prospective study. Journal of Anxiety
Disorders, 25(3), 389–396.

Zung, W. W., Richards, C. B., & Short, M. J. (1965). Self-rating depression

scale in an outpatient clinic: Further validation of the SDS. Archives of
General Psychiatry, 13(6), 508.

How to cite this article: Han, H., Xia, X., Zheng, H., Zhong, Z.,

Zhao, C.,Wang, X., & Zhi, X. (2023). Factors associated with the

high susceptibility to depression of women during the

perimenopause. Brain and Behavior, 13, e2826.

https://doi.org/10.1002/brb3.2826

https://doi.org/10.3109/01612840.2012.713082
https://doi.org/10.3389/fpsyg.2017.00031
https://doi.org/10.3109/13697137.2011.650656
https://doi.org/10.1002/j.1556-6678.2005.tb00579.x
https://doi.org/10.1002/j.1556-6678.2005.tb00579.x
https://doi.org/10.3389/fpsyg.2017.00593
https://doi.org/10.3389/fpsyg.2017.00593
https://doi.org/10.1210/jcem-13-6-688
https://doi.org/10.1016/j.maturitas.2008.09.002
https://doi.org/10.3109/13697137.2012.707706
https://doi.org/10.3109/13697137.2012.707706
https://doi.org/10.1023/a:1023962332399
https://doi.org/10.1176/appi.ajp.2007.07071152
https://doi.org/10.1097/01.grf.0000129918.00756.d5
https://doi.org/10.1097/01.grf.0000129918.00756.d5
https://doi.org/10.3109/13697137.2014.918595
https://doi.org/10.2147/PPA.S42852
https://doi.org/10.2147/PPA.S42852
https://doi.org/10.1016/S0005-7967(03)00147-5
https://doi.org/10.1016/S0005-7967(03)00147-5
https://doi.org/10.1016/s0005-7967(96)00050-2
https://doi.org/10.1016/j.maturitas.2013.11.007
https://doi.org/10.1016/j.maturitas.2013.11.007
https://doi.org/10.1002/brb3.2826

	Factors associated with the high susceptibility to depression of women during the perimenopause
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Subjects
	2.2 | Clinical symptom assessment
	2.3 | Psychological assessment
	2.4 | Sex hormone examination
	2.5 | Statistical analysis

	3 | RESULTS
	3.1 | SDS assessment
	3.2 | Simple linear regression analysis with the dependent variable of SDS SS
	3.2.1 | Demographic data
	3.2.2 | Sex hormones
	3.2.3 | KI scores
	3.2.4 | EPQ, MCQ, and ATM scores

	3.3 | Multiple linear regression analysis of SDS SS

	4 | DISCUSSION
	5 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENT
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ORCID
	PEER REVIEW

	REFERENCES


