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ABSTRACT
Background: Menopause, marked by hormonal decline and menstrual cessation, is associated with various symptoms. Socio-
demographic and behavioural factors may influence symptom type and severity. Understanding these associations can inform 
better symptom management.
Objectives: To identify factors associated with the presence and severity of menopausal symptoms through systematic review 
and meta-analysis.
Search Strategy: We searched Medline, Embase, CINAHL and Cochrane for studies on demographic, behavioural, or health 
factors linked to vasomotor, vaginal dryness and joint symptoms in women aged 40–60.
Selection Criteria: Studies reporting odds ratios or raw numbers for symptom presence or severity were included.
Data Collection and Analysis: Studies were combined for meta-analysis, reporting odds ratios and 95% confidence intervals. 
Quality assessment was performed to quantify the risk of bias.
Results: Of 9228 screened articles, 61 were meta-analysed. Compared with White women, Black women had higher odds of 
vasomotor symptom presence (OR 1.65, 1.41–1.94) and severity (OR 1.91, 1.10–3.29), and vaginal dryness presence (OR 1.27, 
1.10–1.47), while Asian had lower vasomotor symptom presence and severity (OR 0.40, 0.22–0.72; OR 0.55, 0.53–0.56). Higher 
education (OR 1.31, 1.09–1.56), high income (OR 1.41, 1.01–1.97) and depression (OR 2.36, 1.51–3.70) were associated with in-
creased presence of vasomotor symptoms. Smoking and obesity were associated with both presence (OR 1.63, 1.30–2.04 and 1.35, 
1.02–1.78) and severity (OR 1.56, 1.07–2.27 and 1.42, 1.11–1.83) of vasomotor symptoms.
Conclusion: Socio-demographic and behavioural factors, including ethnicity, education, income, smoking, obesity and depres-
sion, influence menopausal symptoms, highlighting the need for personalised care.
Trial Registration: PROSPERO number: CRD42023459154

1   |   Introduction

Menopause is a natural phase of aging experienced by women 
and people with ovaries, marked by the end of menstrual cycles 

and a change in hormone levels. The menopausal transition usu-
ally takes place between the ages of 40 and 60, where the ovaries 
produce progressively less oestrogen, which causes symptoms. 
These hormonal changes are linked to a range of menopausal 
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symptoms [1–4]. Most women experience vasomotor symptoms 
(VMS), including hot flashes and night sweats, with VMS last-
ing a median of 7.4 years and often having a profound impact on 
quality of life [3].

Prior research highlights that individual socio-demographic 
characteristics might be associated with the experience of 
menopause symptoms [5–7]. The Study of Women's Health 
Across the Nation (SWAN) in the United States observed that 
vasomotor symptoms were more common in African American 
and Hispanic women compared to White women and found 
that low-income women reported more frequent and severe 
menopausal symptoms than those with higher incomes [6] A re-
cent study highlighted that women from ethnic minorities and 
more deprived backgrounds may experience a longer duration 
or severity of VMS [8]. Many studies have sought to describe 
the relationship between race/ethnicity and specific symptoms, 
but no study to date combined data from all published studies 
[7, 9–12]. However, these findings should be interpreted with 
caution because they may be influenced by multi-factorial rea-
sons such as access to healthcare and the use of hormone ther-
apy, which can vary across different socio-demographic groups 
and countries [13, 14].

Therefore, to gain a comprehensive understanding of how in-
dividual characteristics influence menopause symptoms, we 
conducted a systematic review to identify socioeconomic, 
health-related and behavioural factors associated with the pres-
ence and severity of vasomotor, vaginal dryness, and joint symp-
toms during the menopause from published data.

2   |   Methods

2.1   |   Search Strategy and Selection Criteria

The study protocol was registered in the PROSPERO database, 
registration number CRD42023459154 (www.​crd.​york.​ac.​uk). 
Searches were performed on 10th October 2023 of Medline, 
Embase, CINAHL and Cochrane databases and citation search-
ing to identify relevant studies. Searches were restricted to ar-
ticles published from 1980 to 2023, using search terms related 
to menopause, symptoms, severity, prevalence and risk factors 
(Table S1). Relevant articles were imported into Covidence [13] 
for screening.

2.2   |   Inclusion and Exclusion Criteria

Observational studies written in any language investigating fac-
tors associated with the severity or presence of menopausal symp-
toms in women in the age range 40–60 years or an age group 
overlapping with this were included. We included studies report-
ing quantitative associations between sociodemographic, health 
and behavioural factors and the presence or severity of meno-
pausal symptoms. Studies in other languages were translated into 
English using Google translate. Exclusion criteria were: studies 
restricted to women who had gone through premature or surgical 
menopause; women with current or previous cancer; life-limiting 
conditions, or health conditions related to menstruation, such as 
endometriosis or polycystic ovarian syndrome.

2.3   |   Study Screening and Data Extraction

Studies were screened in duplicate by six authors (JH, ET, GG, 
DA, WMM, JAH) at two stages: title and abstract, then full text. 
Where conflicts arose, these were discussed and resolved be-
tween at least three reviewers. Data were manually extracted 
from eligible articles into a piloted data extraction form in 
Microsoft Excel (Microsoft Corporation, Version 2408): first au-
thor and year; study title; journal and citation; country; study de-
sign; study period; study setting; exposures; outcomes; statistics 
reported; sample size; and study population age.

Exposures included (i) demographic factors: income, educa-
tion, ethnicity, occupation/employment, (ii) behavioural factors: 
physical activity, smoking, alcohol consumption, marital status, 
body mass index (BMI), number of children, (iii) comorbidities: 
chronic disease, hypertension, diabetes, self-reported health sta-
tus, anxiety or pre-existing depression (as opposed to depression 
attributed to menopause), hyperlipidaemia, sleep disturbance, 
joint pain, comorbidities, acute myocardial infarction.

Outcomes were menopause symptoms. Due to a large number of 
outcomes reported in included papers, in consultation with an 
academic GP specialising in women's health, a post hoc decision 
was made to limit the outcomes assessed to outcomes that were 
more consistently reported across studies. These were: presence 
and severity of vasomotor, genitourinary (including vaginal dry-
ness, urinary tract infections, urine leakage, vaginal dryness, 
vaginal pain, dyspareunia, vaginal itching, vaginal discharge, 
vaginal burning and postcoital bleeding), and joint symptoms 
(pain/stiffness). Adjusted and unadjusted odds ratios and raw 
numbers for each menopause symptom were extracted. Articles 
only reporting p-values or correlation coefficients were excluded 
from meta-analysis.

2.4   |   Handling of Randomised Controlled Trials 
(RCTs)

Randomised controlled trials were included only when they 
reported observational associations between non-randomised 
exposures (e.g., BMI, ethnicity, smoking, education) and meno-
pausal symptoms within the trial cohort. Randomised treatment 
effects were not analysed. Eligible RCTs were treated as pro-
spective cohort datasets, and only baseline or pre-intervention 
exposure–symptom associations were extracted. Any estimate 
that could plausibly be influenced by the randomised interven-
tion (e.g., hormone therapy or symptom-modifying treatments) 
was excluded.

2.5   |   Quality Assessment

We developed an assessment tool for evaluating risk of bias for 
each paper by combining domains from the QUIPS Tool [14] 
and Newcastle-Ottawa Scale [15]. Our study examines multi-
ple factors associated with each outcome; therefore, we used 
the Newcastle–Ottawa Scale (NOS), which assesses the qual-
ity of non-randomised cohort and case–control studies across 
selection, comparability and outcome (or exposure) domains. 
However, the NOS has been criticised for limited guidance and 
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insufficient assessment of confounding and analytical methods. 
To address these limitations, we incorporated relevant domains 
from the QUIPS tool, which offers stronger evaluation of con-
founding, adjustment for other factors, and statistical reporting. 
Integrating both frameworks enabled a more comprehensive as-
sessment of study quality.

Our adapted tool consisted of six items: (i) study population 
inclusion and exclusion criteria, (ii) definition of exposures and 
methods of measurement, (iii) definition of outcomes and meth-
ods of measurement, (iv) measurement of comparison among 
exposures, (v) factors addressing study confounding and (vi) sta-
tistical analysis and reporting. Elements of these domains were 
rated as ‘1-low’, ‘2-moderate’, ‘3-high or unclear’. Total quality 
scores were categorised as follows: ≤ 22 = low risk, 23–43 = mod-
erate risk and ≥ 44 = high risk, to reflect the overall assessment 
of each study. This adapted tool has been previously used [16]. 
Quality assessment for each paper was undertaken by DA, KH 
and JH independently, and mean scores from reviewers were 
calculated to reduce individual bias.

2.6   |   Defining Exposure and Outcome Variables

Exposures were simplified into binary variables representing 
presence or absence, or high or low levels, using absence or 
low as reference groups. We compared Black and White eth-
nicities for the main analysis, and ‘any other ethnicities’ com-
pared to White ethnicity as secondary analysis because studies 
reported varying ethnic categories. The number of participants 
in the White comparator arm was adjusted by dividing by the 
number of other ethnic groups within a single study to avoid 
over-counting as recommended in the Cochrane Handbook 
[17]. Detailed definitions of exposures, outcomes and reference 
groups are provided in Table 1.

2.7   |   Statistical Analysis

The associations between demographic, behavioural and health 
characteristics and vasomotor symptoms were evaluated using 
ORs and corresponding 95% confidence intervals (95% CI). 
Inconsistency between studies was reported using the I2 statis-
tic. Meta-analysis was undertaken separately for each exposure 
using a Hartung-Knapp-Sidik-Jonkman (HKSJ) random effects 
model [18]. Where available, raw data were used to calculate 
odds ratios. If unavailable, reported unadjusted or adjusted odds 
ratios were extracted. When both were provided, raw data was 
prioritised. Results were presented in individual forest plots 
and summary forest plots grouped by type of exposure (demo-
graphic, behavioural and comorbidities). Statistical analyses 
were conducted using Stata/SE 18 (StataCorp LLC, College 
Station, TX) [19]. We conducted a sensitivity analysis restricted 
to studies that reported unadjusted odds ratios calculated di-
rectly from raw event counts.

3   |   Results

Searches identified 9228 articles from Medline (n = 4096), 
EMBASE (n = 2507), CINAHL (n = 1892) and Cochrane 

(n = 670). A further 63 of these articles were identified from ref-
erence lists of included articles. 2703 duplicates were removed, 
and 5950 studies were excluded following title and abstract 
screening leaving 575 studies for full-text review. A further 240 
studies were excluded for the following reasons: no eligible ex-
posures (n = 122); wrong outcomes (n = 66), where menopausal 
symptoms were mentioned but not reported as one of the three 
prespecified symptom outcomes for meta-analysis; wrong study 
design (n = 20); no usable numerical data (n = 12); wrong pa-
tient population (n = 14); and wrong indication (n = 6), leaving 
335 studies for extraction. Data from 274 of 335 studies could 
not be extracted for meta-analysis due to incompatible reference 
groups (n = 24), lack of symptom-specific statistics (n = 120), or 
exposure/outcomes categories (n = 130) that did not align with 
our predefined classifications. 61 studies (279 813 participants) 
were included in the meta-analysis of one or more factors for 
VMS, vaginal dryness and joint symptoms. The detailed study 
selection procedure is summarised in the PRISMA flowchart 
(Figure 1).

Characteristics of the 61 studies included in meta-analyses 
are shown in Table  2. Studies were published between 1998 
and 2023. 27 studies were from the USA, 4 from India and 
Australia, 2 from each of Brazil, Korea, China, Turkey and 
Iran, and one each from 16 other countries. 45 studies were 
from high-income countries, 9 from upper-middle-income 
countries, 7 from middle-income countries, using the World 
Bank classification [79]. 45 of the included studies were of 
cross-sectional design, 13 were cohort studies, 3 were ran-
domised trials.

3.1   |   Risk of Bias Within Studies

All papers included in the meta-analysis had mean quality as-
sessment scores between 20 and 40, indicating moderate risk of 
bias overall; however, 55 papers scored ≤ 30, suggesting a lower 
level within that range (Figure S1). Figure S2 shows the distri-
bution of mean scores across the six main items in our adapted 
tool. Most studies were rated as moderate risk of bias across all 
domains. Specifically: for study population, 23 papers were low, 
35 moderate and 3 high risk; for exposure measurement, 4 low, 
55 moderate, 2 high; for outcome measurement, 6 low and 55 
moderate; for comparability, 32 low, 25 moderate, 4 high; for 
confounding, 6 low, 54 moderate, 1 high; and for statistical anal-
ysis/reporting, 37 low, 24 moderate.

3.2   |   Menopause Symptoms

Of the 61 included studies, 54 reported the presence, frequency 
and/or severity of VMS. Eight studies reported on the presence 
and/or severity of vaginal dryness, while four studies reported 
joint symptoms.

Instruments used to identify women with menopause symp-
toms and their severity included the Menopause Rating Scale, 
the Menopause-Specific Quality of Life questionnaire and 
the Kupperman Menopause Index, the Menopause Health 
Questionnaire, Greene Climacteric Scale and Menopause 
Symptom Scale and Female Sexual Function Index. Other 
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studies used study-specific questionnaires. In instruments 
used to identify women experiencing menopausal symptoms, 
the recall periods varied from 2 weeks to ‘ever’ (i.e., lifetime 
recall). Symptom severity was rated on a 0–3 scale (none to 
severe), with specific weighting applied. For analysis, sever-
ity was dichotomised into moderate/severe vs. none/mild to 

improve comparability across studies and account for variabil-
ity in reporting.

Menopausal status criteria varied across the studies. Nine 
studies included mixed menopausal groups, while one only in-
cluded postmenopausal women. Five studies examined women 

TABLE 1    |    Definition of exposures and reference groups in the systematic review.

Factors/exposures Definitions Reference group

Demographic factors

Education Education was classified as further (college/university) and school-
level (from primary to high school). Due to variability in how key 
variables were reported across studies, only those with raw data 
were included in the meta-analysis. For instance, education was 
categorised inconsistently—by level (e.g., ‘< high school,’ ‘college 
graduate’) or years of schooling (e.g., ‘< 9 years,’ ‘≥ 9 years’), and 

sometimes as ‘no formal,’ ‘primary,’ ‘secondary,’ or ‘tertiary’ 
education—making it difficult to harmonise data for pooled analysis

School education level

Ethnicity White, Black, Asian, Other ethnic groups
In multi-ethnic studies, we adjusted the White 

reference group by dividing the number of White 
women by the number of other ethnic groups

White

Income Income was classified as the highest and lowest level. Due to 
variability in reporting, only studies with raw data or reported 

in the same categories were included in the meta-analysis

Lowest income level

Marital status Marital status was classified as married and not married. Due to 
variability in reporting, only studies with raw data or reported 

in the same categories were included in the meta-analysis

Married

Employment Employment was classified as employed and not employed. Due 
to variability in reporting, only studies with raw data or reported 

in the same categories were included in the meta-analysis

Employed level

Parity Parity was classified as nulliparous, parous, parity 
one or two, and parity above two. Due to variability in 
reporting, only studies with raw data or reported in the 

same categories were included in the meta-analysis

Nulliparous

Behavioural factors

Alcohol intake Alcohol was classified as any use and no use. Due to 
variability in reporting, studies with raw data or reported in 

the same categories were included in the meta-analysis

No use

Physical activity Physical activity was classified as yes (regular/high/most 
intensive) and no (irregular/light/no). Due to variability 

in reporting, studies with raw data or reported in the 
same categories were included in the meta-analysis

No physical activity

Smoking Smoking was classified as never, current, not current, or former. 
Due to variability in reporting, studies with raw data or reported 

in the same categories were included in the meta-analysis

Never/not current

Comorbidities

BMI Body mass index (BMI) was a categorical variable where data 
allowed, including underweight (BMI ≤ 18.5), normal weight (BMI 

18.5–24.9), overweight (BMI 25–29.9), obese (BMI 30–34.9)

Normal weight (BMI 18.5–24.9)

Anxiety Anxiety was classified as low, moderate and high levels Low level

Depression Depression was classified as low, moderate and high levels Low level
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transitioning from premenopause to perimenopause, and an-
other three from perimenopause to postmenopause. Thirty-one 
papers specifically addressed transitional phases, spanning 
from early premenopause to late perimenopause and into post-
menopause. However, menopausal status was unclear in 15 
papers. Based on the Stages of Reproductive Aging Workshop 
[80] staging system, premenopause typically refers to women 
under 40 with regular menstrual cycles; perimenopause gener-
ally occurs between ages 40 and 55 and is marked by menstrual 
irregularities and hormonal fluctuations; and postmenopause 
begins after 12 consecutive months of amenorrhea, usually from 
around age 50 onward.

Data for exposure factors examined were as follows: demo-
graphic (30 studies), behavioural [81] and comorbidities [9]. 

Table 3 shows pooled ORs, 95% CI, p values, I2 and number of 
papers for associations with VMS, vaginal dryness and joint 
symptoms from meta-analyses.

3.3   |   Demographic Factors

Results of the meta-analyses of demographic factors and meno-
pause symptoms are summarised in Figure  2. Women with a 
university or college education had a higher likelihood of experi-
encing VMS compared to those with only school-level education 
(OR 1.31, 95% CI 1.09–1.56). However, there was no significant 
association between education level and VMS severity (OR 0.94, 
95% CI 0.65–1.35). There was also no significant association 
between education level and the presence of vaginal dryness 

FIGURE 1    |    PRISMA flow diagram for study selection.
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TABLE 3    |    Pooled odds ratios for all factors and menopause symptoms.

Factors OR 95% CI p I2
Number of 

included studies
Supporting 

Information figures

Demographic factors

Education (University 
or College vs. School 
Education)

23

VMS

Presence 1.31 1.09 1.56 0.006 88.8 16 Figure S3a

Severity 0.94 0.65 1.35 0.7 97.4 8 Figure S3b

Vaginal dryness

Presence 1.12 0.82 1.52 0.364 72.8 5 Figure S3c

Ethnicity

VMS

Black (vs. White)

Presence 1.65 1.41 1.94 < 0.001 12.1 8 Figure S4a

Severity 1.91 1.10 3.29 0.028 87.0 7 Figure S4b

Asian (vs. White)

Presence 0.4 0.22 0.720 0.011 75.4 6 Figure S4c

Severity 0.55 0.53 0.560 < 0.001 0.0 4 Figure S4d

Other (vs. White)

Presence 0.83 0.68 1.01 0.065 42.3 12 Figure S4e

Severity 1.33 0.80 2.22 0.238 63.2 12 Figure S4f

Vaginal dryness

Black (vs. White)

Presence 1.27 1.10 1.47 0.019 19.9 3 Figure S4g

Non-White (vs. White)

Presence 1.14 0.91 1.44 0.222 90.9 12 Figure S4h

Joint Symptoms Figure S4i

Black (vs. White)

Presence 0.96 0.23 4.07 0.915 74.2 3

Asian (vs. White)

Presence 0.81 0.58 1.14 0.199 50.3 11

Other (vs. White)

Presence 1.2 0.48 3.03 0.628 78.3 6

Income (High vs. Low)

VMS

Presence 1.41 1.01 1.97 0.046 72.9 7 Figure S5

Marital status

VMS

Presence 0.89 0.77 1.03 0.103 71.4 6 Figure S6a

(Continues)
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Factors OR 95% CI p I2
Number of 

included studies
Supporting 

Information figures

Vaginal dryness

Presence 1.39 0.53 3.64 0.276 92.9 3 Figure S6b

Employment

VMS

Presence 1.001 0.84 1.19 0.986 38.0 9 Figure S7

Behaviour factors

Alcohol intake

VMS

Presence 1.06 0.67 1.66 0.731 71.6 4 Figure S8a

Severity 1.2 0.80 1.80 0.278 59.5 5 Figure S8b

Physical activity

VMS

Presence 1.016 0.59 1.76 0.939 70.7 5 Figure S9a

Vaginal dryness

Presence 0.86 0.24 3.07 0.665 94.4 3 Figure S9b

Smoking

VMS

Current versus not

Presence 1.63 1.30 2.04 0.01 62.5 8 Figure S10a

Severity 1.56 1.07 2.27 0.027 82.4 8 Figure S10b

Vaginal dryness

Smoking versus no

Presence 1.41 0.73 2.73 0.217 90.1 5 Figure S10c

BMI categories

VMS

Overweight BMI

Presence 1.198 1.00 1.44 0.052 61.5 13 Figure S11a

Severity 1.192 0.97 1.46 0.087 63 10 Figure S11b

Obese BMI

Presence 1.349 1.02 1.79 0.038 79.3 14 Figure S11a

Severity 1.424 1.11 1.83 0.01 82.9 12 Figure S11b

Vaginal dryness

Obese BMI

Presence 1.13 0.67 1.92 0.417 71.1 3 Figure S11c

Parity (> 2 children vs. 
0–2 children)

(Continues)

TABLE 3    |    (Continued)
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(OR 1.12, 95% CI 0.82–1.52). High-income women had more fre-
quent VMS presence than low-income women (OR 1.41, 95% CI 
1.01–1.97).

Compared to White women, Black women had higher VMS pres-
ence (OR 1.59, 95% CI 1.34–1.88) and VMS severity (OR 1.91, 
95% CI 1.10–3.29), while Asian women had lower VMS presence 
(OR 0.40, 95% CI 0.31–0.51) and VMS severity (OR 0.48, 95% CI 
0.33–0.70). No significant differences were observed for other eth-
nic groups vs. White with VMS. Black women also had a higher 
presence of vaginal dryness (OR 1.27, 95% CI 1.1–1.47). There was 
no significant association between ethnicity and joint symptoms.

Marital status and employment showed no significant associa-
tions with VMS (ORs 0.89, 95% CI 0.77–1.03 and 1.00, 95% CI 
0.84–1.19, respectively). There were also no significant associ-
ations between marital status and presence of vaginal dryness 
(OR 1.39, 95% CI 0.53–3.64). Forest plots illustrating the findings 
for each factor are presented in Figures S3–S7.

3.4   |   Behavioural Factors

The included studies investigated associations between meno-
pause symptoms and alcohol, physical activity, smoking, BMI 
and parity. The number of studies for each factor and associa-
tions with symptoms are shown in Figure 3. Alcohol consump-
tion was not associated with VMS presence (OR 1.06, 95% CI 
0.67–1.66) or severity (OR 1.20, 0.80–1.80). Current and ever 
smokers had higher VMS presence and severity, compared to 
non-smokers (OR 1.63, 1.30–2.04; OR 1.56, 1.07–2.27 respec-
tively). There were no significant associations between smoking 
and vaginal dryness symptoms (OR 1.41, 0.73 2.73) or physical 
activity and VMS presence (OR 1.02, 0.59–1.76) or presence of 
vaginal dryness (OR 0.86, 0.24–3.07).

For BMI, both overweight and obesity were associated with a 
higher presence of VMS, with odds ratios of 1.20 (1.00–1.44) and 
1.35 (1.02–1.78), respectively. Obesity was significantly associ-
ated with greater VMS severity (OR 1.42, 1.11–1.83), whereas 

the association between overweight and severity was not statis-
tically significant (OR 1.19, 0.97–1.47). However, obesity was not 
associated with a higher presence of vaginal dryness (OR 1.13, 
0.67–1.92). Having more than two children was not associated 
with the presence of vaginal dryness. Forest plots for each factor 
are presented in Figures S8–S12.

3.5   |   Comorbidities

Only depression and diabetes reported sufficient studies for 
meta-analysis. Depression was significantly associated with 
higher VMS severity (OR 2.36, 95% CI 1.51–3.70). There were 
no associations between diabetes and the presence of vaginal 
dryness (OR 1.27, 0.61–2.63). Forest plots for each factor are pre-
sented in Figures S13 and S14.

3.6   |   Subgroup and Sensitivity Analyses

Sensitivity analyses using only raw data examining demo-
graphic (education, ethnicity), behavioural (BMI) and con-
textual factors (region, country income level) demonstrated 
patterns broadly consistent with the primary findings 
(Table S2). Subgroup analyses for education and the presence 
of vasomotor symptoms (VMS) showed that effect estimates 
showed some variation by region, but these differences did 
not follow a consistent or interpretable pattern, and most re-
gional strata included too few studies to support reliable infer-
ence. Similarly, subgroup analyses by country income group 
showed no clear differences. For ethnicity, pooled estimates 
for ‘Other’ ethnicity and Non-White groups did not materi-
ally differ from the main results for VMS or vaginal dryness. 
For Asian ethnicity and joint symptoms, the main analysis 
used raw data only so no sensitivity analyses were conducted. 
Sensitivity analyses for BMI found no significant associations 
between overweight and VMS severity or presence. Obesity 
was significantly associated with VMS severity (OR 1.429, 
1.078–1.895). Across all domains, sensitivity estimates were 
largely comparable in direction and magnitude to the primary 

Factors OR 95% CI p I2
Number of 

included studies
Supporting 

Information figures

Vaginal dryness 0.88 0.38 2.07 0.598 84.6 3 Figure S12

Presence

Comorbidities

Depression

VMS Figure S13

High versus lowest level

Severity 2.36 1.51 3.70 0.004 91.2 6

Diabetes

Vaginal dryness

Presence 1.27 0.61 2.63 0.296 13.8 3 Figure S14

TABLE 3    |    (Continued)
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analyses, with wide intervals and heterogeneity reflecting 
limited study numbers and reliance on unadjusted data.

3.7   |   Narrative Synthesis Results From Studies 
Excluded From Meta-Analysis

Across the excluded studies, most reported consistent positive 
associations between a range of sociodemographic, lifestyle, 
health and psychosocial factors and the severity of menopausal 
symptoms. Older age [82, 83], lower education [18, 81], obesity 
[19, 84–86], chronic disease [87, 88] and marginalised socioeco-
nomic status [89, 90] were frequently linked with greater overall 
symptom burden, particularly somatic and psychological symp-
toms. Several studies also found stronger symptoms among rural 
women [89, 91], those with limited social support [81], or those 
reporting low quality of life [92, 93]. Conversely, higher physi-
cal activity [94, 95], healthier dietary patterns [96, 97] and pos-
itive health perception were generally associated with reduced 
symptom severity. Some studies identified specific predictors of 
higher symptom scores (e.g., low vitamin D, smoking, insom-
nia, or high parity) [19, 98–100], while others highlighted no-
table ethnic differences in symptom profiles [101–104]. Overall, 
these findings suggest a moderate to strong direction of effect, 
indicating that social disadvantage, poorer health and adverse 
lifestyle factors are consistently related to more severe meno-
pausal symptoms.

4   |   Discussion

4.1   |   Summary of Key Findings

The systematic review and meta-analyses have combined data 
from published literature across the world to reveal that several 
demographic and behavioural factors are associated with experi-
encing menopause symptoms and severity of symptoms. Women 
with university or college education were 31% more likely to ex-
perience vasomotor symptoms, and those with higher income 
levels were 41% more likely than those with lower incomes to 
report presence of VMS. Black women were 65% more likely to 
experience VMS and 91% more likely to have severe VMS com-
pared with White women, and Asian women were 60% less 
likely to experience VMS and 52% less likely to have severe VMS 
compared with White women.

Smoking, obesity and depression were associated with increased 
odds of VMS presence and severity: smokers were approximately 
60% more likely to experience VMS presence and severe VMS; 
women with obesity were about 40% more likely for both; and 
those with depression were 2.4 times more likely to experience 
severe VMS.

Black women were 27% more likely to experience vaginal dry-
ness compared with White women. We found no associations 
between any other factors and the presence or severity of vaginal 

FIGURE 2    |    Association of demographic factors with VMS, vaginal dryness and joint symptoms.

FIGURE 3    |    Association of behavioural factors with VMS, and vaginal dryness.
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dryness. We found no associations between ethnicity and the 
presence of joint symptoms.

4.2   |   Discussion in Context of Existing Literature

These findings are consistent with Blackson et al. [105], who, 
in a systematic review of observational studies, reported that 
racial disparities and chronic psychosocial stress contribute to 
earlier onset and more severe VMS, with African American 
women disproportionately affected. These findings are further 
supported by evidence from the SWAN study [106], a large, 
multi-ethnic prospective longitudinal cohort study, which re-
vealed that racial discrimination is independently associated 
with increased reporting of VMS, even after controlling for 
other factors.

Our finding that higher-income women were more likely 
to report vasomotor symptoms (VMS) may reflect greater 
health literacy or a stronger sense of empowerment to seek 
support [107]. This interpretation likely reflects the reliance 
on self-reported questionnaires rather than clinical records, 
which may exacerbate socioeconomic differences in symptom 
reporting.

Our finding of strong associations between smoking and obe-
sity with both VMS presence and severity echoes findings 
from a previous pooled analysis report of 20 observational 
studies from Australia, China, Japan, Norway, Sweden, UK 
and USA, which demonstrated a dose–response relationship 
between these factors and VMS risk, particularly among obese 
smokers [108].

Our finding of an association between depression and vasomotor 
symptom severity may be influenced by unmeasured treatment 
factors (e.g., selective serotonin reuptake inhibitors), which can 
affect VMS severity [109]. This limitation is particularly relevant 
given the disparities in treatment access among women with 
obesity and those of Black ethnicity, who often experience more 
severe symptoms but are less likely to receive hormone replace-
ment therapy (HRT) [110]. Nonetheless, our findings align with 
a recent international systematic review (2000–2021) (2023) 
[111], which highlighted the role of hormonal changes, sleep dis-
turbances and VMS in increasing depression risk during meno-
pause, with Black women again disproportionately affected and 
undertreated. Similarly, the strong association between depres-
sion and increased VMS severity [112], suggests that mental 
health screening and support should be integrated into meno-
pause care pathways, particularly for women with overlapping 
vulnerabilities.

Notably, women experiencing the most severe VMS are not 
always those receiving hormone replacement therapy (HRT), 
especially among women with obesity and those of Black eth-
nicity [110]. This highlights potential disparities in access, 
uptake, or clinical decision-making around HRT. Ethnic dif-
ferences in symptom burden and treatment are also evident: 
Asian women consistently report fewer VMS compared to 
White and Black women, and while they receive HRT less fre-
quently than White women, their usage rates remain higher 
than those observed in Black women [110]. Our review has 

found that more affluent and educated women report more se-
vere symptoms and this group is more likely to receive HRT 
[16, 110]. But levels of smoking and obesity are higher in areas 
of deprivation and our work has determined that obesity is as-
sociated with more severe VMS [113, 114]. These disparities 
highlight the need for equitable, culturally sensitive and indi-
vidualised menopause care.

Differences in HRT use, healthcare access and cultural norms 
likely contribute further to the heterogeneity observed across 
studies. Women with obesity and Black women have lower 
rates of HRT uptake, meaning that populations already af-
fected by socioeconomic disadvantage and depression may 
have fewer opportunities to benefit from effective symptom 
management. This reduced access can heighten the severity 
of their vasomotor symptoms, thereby reinforcing the asso-
ciations we observed. In this context, inequitable access to 
treatment increases symptom burden rather than alleviating 
it. Cultural variation in symptom perception and help-seeking 
may also influence reporting patterns [115]. These structural 
and cultural factors should therefore be considered when in-
terpreting between-study variability in symptom prevalence 
and severity.

Behavioural factors such as smoking and obesity were consis-
tently correlated with increased vasomotor symptom severity, 
reinforcing the importance of lifestyle interventions in symp-
tom management [16]. Although behavioural interventions such 
as smoking cessation and weight management are effective in 
reducing vasomotor symptom severity, access to these services 
remains inequitable [116–118]. Barriers including cost, limited 
geographic availability and poor integration into routine meno-
pause care contribute to under-utilisation, particularly among 
socioeconomically disadvantaged groups [119].

4.3   |   Strengths and Limitations

To our knowledge, this is the first systematic review and meta-
analysis of factors associated with menopause symptoms. We 
included studies from any country and in any language to 
maximise the generalisability of our findings. We combined 
data, using a robust statistical approach, employing the HKSJ 
random effects model to minimise the chances of having spu-
riously significant findings [108]. Duplicate screening and 
data extraction checking were used to minimise the risk of 
errors. Combining elements of the Newcastle-Ottawa Scale 
and the QUIPS tool enabled a tailored quality assessment 
that captured both methodological rigour and risk of bias in 
prognostic studies, enhancing the relevance of the evaluation. 
We have followed methods recommended in the Cochrane 
Handbook throughout to ensure that analyses are reproduc-
ible and robust [17].

This review has several limitations. A quarter of included 
studies were published over 20 years ago, and most originated 
from the USA, Australia, India and Brazil, limiting general-
isability, particularly to low- and middle-income countries. 
Comparisons of additional menopausal symptoms (e.g., sex-
ual, sleep-related, or psychological symptoms) across ethnic 
groups were not undertaken, and based on the available data 
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it is not possible to determine whether such analyses could 
have been meaningfully conducted, as most studies consis-
tently reported only vasomotor symptoms, vaginal dryness, or 
joint symptoms in Black and White women, with few report-
ing the latter two outcomes. Age-stratified analyses were also 
unfeasible due to substantial inter-study differences, despite 
evidence that symptom patterns vary with age. The included 
studies did not apply standardised thresholds for severity of 
symptoms and most studies did not specify the recall period 
used to assess symptom presence or severity. This may affect 
the comparability and interpretation of symptom prevalence 
across studies which is a limitation of our work. Our primary 
analysis included both unadjusted and adjusted odds ratios for 
associations between factors and symptoms. We prioritised 
unadjusted odds ratios over adjusted values as these were 
most commonly reported and covariates that were adjusted 
for differed between each study. To account for this, we con-
ducted sensitivity analyses to restrict analysis to unadjusted 
odds ratios only which determined that this did not change the 
overall findings for any of the outcomes or exposures tested. 
The number of studies in each comparison was relatively low, 
with only a few comparisons having more than 10 studies. 
This limited our ability to explore heterogeneity through sub-
group analysis and meta-regression [17].

4.4   |   Implications for Practice, Policy and Future 
Research

By combining data from 61 studies, this systematic review and 
meta-analysis have determined that Black women are more 
likely to experience menopausal vasomotor symptoms than 
White women and their symptoms are more severe. We know 
that Black women in the UK are significantly less likely to use 
hormone replacement therapy than their White counterparts 
[110], and a recent systematic review and meta-analysis of in-
ternational studies has confirmed that this pattern is similar 
in other countries [16]. These findings have important impli-
cations for clinical practice, public health policy and future 
research on menopause symptom management to determine 
whether there are barriers to accessing healthcare or treatments 
in some communities or whether more information is needed on 
options for women during the menopause transition. A recent 
qualitative study also highlighted women's dissatisfaction with 
current choices and underscored the need for better communi-
cation about HRT benefits and risks in UK primary care [120]. 
Together with our systematic review of factors associated with 
HRT use [16] and cohort study of HRT prescribing patterns in 
UK primary care [110], these findings suggest potential gaps in 
menopause care for some women. However, the drivers of these 
disparities are likely multifactorial and context-dependent. For 
instance, in the U.S., financial barriers may limit healthcare ac-
cess for Black women, affecting symptom reporting and treat-
ment uptake.

The findings of this paper may encourage clinicians to consider 
proactively discussing menopause or menopause treatments 
with women of Black ethnicity or low education or income, who 
are likely to experience a higher burden of menopause symp-
toms while remaining mindful of individual circumstances and 
structural barriers to care.

Behavioural factors such as smoking and obesity were linked to va-
somotor symptom severity, reinforcing the value of lifestyle inter-
ventions in menopause care. Chung et al. [108] demonstrated that 
smoking and elevated body weight are associated with increased va-
somotor symptom burden; however, prospective and interventional 
studies are needed to determine whether modifying these risk factors 
can reduce symptoms, especially among high-risk groups.

The narrative synthesis broadly supports the meta-analysis 
findings, reinforcing the role of socioeconomic, lifestyle and 
health-related factors in shaping menopausal symptom bur-
den. Several non-meta-analysed studies similarly indicated 
that lower education, poorer socioeconomic conditions, obe-
sity, chronic illness and limited social support were associated 
with more severe symptoms, aligning with pooled evidence 
showing higher VMS presence among high-income and 
university-educated women, and greater VMS severity among 
obese women and smokers. The narrative evidence also 
echoed ethnic differences observed in the meta-analysis, with 
some studies reporting heightened symptoms among margin-
alised or rural groups. Consistent with the pooled associations 
between depression and VMS severity, several descriptive 
studies highlighted strong links between psychological dis-
tress and symptom burden. Overall, findings from non-meta-
analysed studies strengthened the direction and plausibility of 
the meta-analytic results, despite variability in measurement 
and insufficient data for quantitative synthesis.

Expanding access through primary care and community pro-
grams could improve uptake and symptom management, re-
ducing disparities. Future research should evaluate integrated 
care models that enhance accessibility and engagement, 
ensuring lifestyle interventions are feasible for all women 
with VMS.

Future research should examine longitudinal symptom patterns 
and test interventions addressing these influences, while health-
care systems should prioritise inclusive education, prevention 
and support services to improve quality of life during the meno-
pausal transition.

These findings underscore the complex interplay of sociodemo-
graphic, behavioural and psychosocial factors in shaping meno-
pause experiences and highlight the need for more inclusive, 
holistic, context and culturally sensitive approaches to care.
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