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Comprehensive systematic review  
and meta-analysis on physical health 
conditions in lesbian- and bisexual-
identified women compared with 
heterosexual-identified women

Lena Haarmann1 , Ann-Kristin Folkerts1, Emma Lieker1 ,  
Kai Eichert1, Marlene Neidlinger1 , Ina Monsef2, Nicole Skoetz2, 
Birgit Träuble3 and Elke Kalbe1

Abstract
Background: Sexual minority individuals experience discrimination, leading to mental health disparities. Physical health 
disparities have not been examined to the same extent in systematic reviews so far.
Objectives: To provide a systematic review and, where possible, meta-analyses on the prevalence of physical health condi-
tions in sexual minority women (i.e. lesbian- and bisexual-identified women) compared to heterosexual-identified women.
Design: The study design is a systematic review with meta-analyses.
Data Sources and Methods: A systematic literature search in MEDLINE, EMBASE, CENTRAL, CINAHL, and Web of 
Science databases was conducted on epidemiologic studies on physical health conditions, classified in the Global Burden 
of Disease project, published between 2000 and 2021. Meta-analyses pooling odds ratios were calculated.
Results: In total, 23,649 abstracts were screened and 44 studies were included in the systematic review. Meta-analyses 
were run for arthritis, asthma, back pain, cancer, chronic kidney diseases, diabetes, headache disorders, heart attacks, 
hepatitis, hypertension, and stroke. Most significant differences in prevalence by sexual identity were found for chronic 
respiratory conditions, especially asthma. Overall, sexual minority women were significantly 1.5–2 times more likely to 
have asthma than heterosexual women. Furthermore, evidence of higher prevalence in sexual minority compared to 
heterosexual women was found for back pain, headaches/migraines, hepatitis B/C, periodontitis, urinary tract infections, 
and acne. In contrast, bisexual women had lower cancer rates. Overall, sexual minority women had lower odds of heart 
attacks, diabetes, and hypertension than heterosexual women (in terms of diabetes and hypertension possibly due to 
non-consideration of pregnancy-related conditions).
Conclusion: We found evidence for physical health disparities by sexual identity. Since some of these findings rely 
on few comparisons only, this review emphasizes the need for routinely including sexual identity assessment in health 
research and clinical practice. Providing a more detailed picture of the prevalence of physical health conditions in sexual 
minority women may ultimately contribute to reducing health disparities.
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Introduction

For many years, research on the health of sexual minority 
adults predominantly focused on sexually transmitted dis-
eases (especially HIV in men) or—more recently—on 
mental health.1 Regarding mental health, systematic 
reviews consistently reported disparities between sexual 
minority and heterosexual individuals. For example, a 
meta-analysis found that adults who identify as lesbian or 
gay have a higher prevalence of mental disorders than their 
heterosexual counterparts.2 Another systematic review 
found a twofold increased rate of suicide attempts among 
lesbian, gay, and bisexual individuals. The risk for depres-
sion, anxiety disorders, and addiction was also 1.5 times 
higher compared to heterosexual individuals.3

Today, mental and physical health is no longer under-
stood as distinct entities. Instead, their interconnection or 
even interdependence is recognized. There are numerous 
reports from various populations of adverse physical 
health outcomes due to elevated psychological distress. 
For example, associations have been found between 
poorer mental health and immune system dysfunction,4 
decreased antibody responses following vaccinations,5 
increased vulnerability to colds, the flu, and headaches,6,7 
as well as increased vulnerability to heart diseases and 
cancer.8 Similar evidence has been provided for sexual 
minority populations specifically: in a US study, the 
higher distress sexual minority adults experienced com-
pared to heterosexual adults explained most of the physi-
cal health differences observed between lesbian and 
heterosexual women (e.g. digestive symptoms, chronic 
fatigue syndrome, arthritis).9

Lick et al.1 provide a theoretical framework proposing 
that health disparities between sexual minority and heter-
osexual individuals are related to minority stress pro-
cesses that follow exposure to social stigma. Accordingly, 
elevated minority stress (e.g. discrimination, rejection, 
internalized homophobia) has been associated with higher 
numbers of chronic diseases and poorer overall health.10 
Regarding preconditions for good or bad physical health—
apart from elevated (minority) stress—sexual minority 
individuals were found to be more likely to engage in dis-
advantageous health behavior,11 such as excessive drink-
ing,12 smoking,13 and exercising less.14 Furthermore, a US 
study indicated that sexual minority persons have poorer 
access to health care as well as less insurance coverage.15 
A comprehensive meta-analytic review on perceived dis-
crimination and health concluded that discrimination is 

associated with mental and physical health both directly 
as well as indirectly via heightened stress responses and 
participation in unhealthy and non-participation in healthy 
behaviors.11

Only recently, studies on physical health among sexual 
minority individuals have increased considerably, and sys-
tematic reviews covering a broad range of physical dis-
eases are rare. There are three reviews that each comprise 
selected physical health conditions in sexual minority 
women (SMW) compared to heterosexual women.16–18 In 
one review from 2017, out of five health problems, only 
asthma was more common in SMW, whereas no signifi-
cant differences were found for diabetes, hypertension, 
cardiovascular disease (CVD), and most cancers.16 The 
most recent review from 2018 included meta-analyses  
and found similar results, that is, higher asthma rates in 
lesbian and bisexual women, but no differences in CVD, 
diabetes mellitus, and hypertension.17 Another review 
(2014) including 11 studies found that almost every com-
parison was in a direction indicating better physical health 
in heterosexual compared to SMW.18

Since these reviews have focused on only a few selected 
diseases each, and a considerable number of further stud-
ies have been released since then, there is a need for an 
up-to-date review that provides a comprehensive sum-
mary. Thus, this study aims to provide a systematic review 
and meta-analyses on the prevalence of physical health 
conditions, comparing lesbian-identified or/and bisexual-
identified women or SMW (lesbian- and bisexual-identi-
fied aggregated) to heterosexual-identified women.

Methods

Reporting follows the PRISMA guideline for systematic 
reviews and meta-analyses.19 Since this is a systematic 
review, no ethics approval from the ethics committee of the 
University was needed. The project was preregistered in the 
PROSPERO database (CRD42021281490) (Registration 
includes consideration of women and men; results on men 
are reported elsewhere.).

Study eligibility and inclusion criteria

Regarding physical health conditions, we followed the 
Global Burden of Disease (GBD) classification. The GBD 
is a comprehensive regional and global burden of disease 
research program that assesses mortality and disability 
from major diseases, injuries, and risk factors. It was  
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initiated by the Harvard University, the World Health 
Organization (WHO), and the World Bank.20 We included 
studies on health conditions of all GBD main- and sub-
categories as listed in Table 1.

Inclusion criteria were full-text epidemiologic studies 
(cross-sectional or cohort studies) in English or German 
published between 1 January 2000 and 27 February  
2021 that compared lesbian-identified (lesbian) and/or 

Table 1. Physical health conditions eligible for inclusion according to Global Burden of Disease classification.

Cardiovascular diseases
Aortic aneurysm, atrial fibrillation, cardiomyopathy, endocarditis, hypertensive heart disease, ischemic heart disease, nonrheumatic 
valve diseases, other cardiovascular, peripheral artery disease, rheumatic heart disease, stroke

Chronic respiratory diseases
Asthma, chronic obstructive pulmonary disease (COPD), interstitial lung disease, other chronic respiratory, pneumoconiosis

Diabetes and chronic kidney diseases
Acute glomerulonephritis, chronic kidney disease, diabetes

Digestive diseases
Appendicitis, cirrhosis, gallbladder and biliary, hernia, ileus and obstruction, inflammatory bowel, other digestive diseases, 
pancreatitis, upper digest diseases, vascular intestinal

Enteric infections
Diarrheal diseases, invasive non-typhoidal salmonella (iNTS), other intestinal infect, typhoid and paratyphoid

Maternal and neonatal disorders
Maternal disorders, neonatal disorders

Musculoskeletal disorders
Gout, low back pain, neck pain, osteoarthritis, other musculoskeletal disorder, rheumatoid arthritis

Neglected tropical diseases and malaria
African trypanosomiasis, Chagas disease, cystic echinococcosis, cysticercosis, dengue, ebola, food-borne trematodiases, guinea 
worm, intestinal nematode, leishmaniasis, leprosy, lymphatic filariasis, malaria, onchocerciasis, other neglected tropical diseases 
(NTD), rabies, schistosomiasis, trachoma, yellow fever, zika virus

Neoplasms
Bladder cancer (c.), brain c., breast c., cervical c., colorectal c., esophageal c., gallbladder c., hodgkin lymphoma, kidney c., larynx c., 
leukemia, lip oral cavity c., liver c., lung c., lymphoma, melanoma, mesothelioma, myeloma, nasopharynx c., other malignant neoplasms, 
other neoplasms, other pharynx c., ovarian c., pancreatic c., prostate c., skin c., stomach c., testicular c., thyroid c., uterine c.

Neurological disorders
Alzheimer’s disease, headache disorders, epilepsy, motor neuron disease, multiple sclerosis, other neurological, Parkinson’s disease

Nutritional deficiencies
Dietary iron deficiency, iodine deficiency, other nutritional, protein-energy malnutrition, vitamin A deficiency

Other infectious diseases
Acute hepatitis, diphtheria, encephalitis, measles, meningitis, other unspecified infectious diseases, tetanus, varicella, whooping cough

Other non-communicable diseases
Congenital defects, gynecological diseases, endocrine/metabolic/blood/immune diseases, hemoglobinopathies, oral disorders, SIDS, 
urinary diseases

Respiratory infections and tuberculosis
lower respiratory infect, otitis media, tuberculosis, upper respiratory infect

Sense organ diseases
Age-related hearing loss, blindness and vision impairment, other sense organ diseases

Skin diseases
Acne vulgaris, alopecia areata, bacterial skin disease, decubitus ulcer, dermatitis, fungal skin diseases, other skin diseases, pruritus, 
psoriasis, scrabies, urticaria, viral skin diseases

Transport injuries
Other transport injuries, road injuries

Unintentional injuries
Adverse medical treatment, animal contact, drowning, environ heat and cold, falls, fire and heat, foreign body, mechanical forces, 
nature disaster, other unintentional, poisonings

Self-generated table based on the Global Burden of Diseases Classification that is publicly available and was published online by the Institute for 
Health Metrics and Evaluation, Washington School of Medicine.21 (GBD main categories (and their associated subcategories) we did not include 
were self-harm and interpersonal violence, substance use disorders, mental disorders, and sexually transmitted diseases).
Comparisons have been found on all conditions in italics.
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bisexual-identified (bisexual) women or SMW (lesbian- and 
bisexual-identified aggregated) to heterosexual/straight-
identified (heterosexual) women regarding prevalence of 
at least one diagnosed (self-reported or examined) health 
condition according to the GBD classification. Given the 
steadily evolving nature of research on sexual minority 
individuals, the year 2000 was chosen as a start date to be 
in alignment with the current century. Age cutoff was 
⩾18 years, as our focus was on sexual minority adults. 
Furthermore, this aligns with most representative health 
surveys which conventionally employ the same age cutoff 
of ⩾18 years.

In those studies that reported gender identity, we 
focused on cisgender women only since transgender indi-
viduals face unique health risks irrespective of their sexual 
identity, and we sought to minimize confounding. To max-
imize precision, we considered different dimensions of 
sexual orientation (identity/attraction/behavior) as distinct 
units of analysis. Thus, we focused on one of them, that is, 
identity, since sexual identity was considered particularly 
relevant in the framework of minority stress1 as a main 
predictor of physical health disparities. Previous research 
also confirmed that sexual identity (vs attraction and 
behavior) was the measure perceived to be most closely 
related to discrimination and stigma.22 Hence, we excluded 
studies that defined sexual orientation via sexual attraction 
and/or behavior only. We furthermore excluded studies 
that consisted of HIV-samples only (to avoid bias, results 
will be reported elsewhere) and studies that reported only 
risk factors for the diseases in question.

Database search and screening procedure

An extensive database search in MEDLINE, EMBASE, 
CENTRAL, CINAHL, and Web of Science (WOS), cov-
ering publications released January 2000 to February 
2021 was conducted by an information specialist (IM). It 
included all relevant health conditions individually as 
well as relevant MeSH terms. The detailed search string is 
provided in Supplementary Appendix SA1. All studies 
found were uploaded into the systematic review soft-
ware Covidence (Veritas Health Innovation, Melbourne, 
Australia) for abstract screening and full-text screening, 
which was conducted by two reviewers each: all studies 
were screened by reviewer L.H. (abstracts and full texts) 
and screened again by another reviewer A.-K.F., E.L. or 
K.E. (abstracts) and E.L. (all full texts). Throughout 
screening process, disagreements or uncertainties on 
study eligibility were resolved through discussion of at 
least two reviewers.

Data extraction and synthesis

Data were extracted by one review author (L.H., K.E., 
M.N.) using extraction sheets in Excel (V. 16.66.1), 

checked afterwards by another (L.H., K.E., M.N.), and 
then double-checked by a third review author (K.E., M.N.). 
Extracted information included sampling method (includ-
ing weighting details), dates of data collection, sample 
sizes, age range, assessment of sexual identity, assessment 
of health conditions, and variables adjusted for.

Regarding comparative statistics, we extracted data 
from all studies that reported either odds ratios (OR)  
or absolute numbers or percentages of prevalence (to 
approximate ORs ourselves). If neither ORs nor absolute 
numbers were reported or if rounding errors were to be 
expected (when calculating ORs from percentages), we 
requested primary data from the respective author(s).

For studies with multiple options for data extraction 
(e.g. OR and percentages given), the following hierarchical 
order was applied for extracting ORs: (1) copied OR from 
article, (2) calculated OR from absolute numbers copied 
from article, (3) calculated OR from received primary data 
(author-request), (4) calculated OR from weighted percent-
ages, and (5) calculated OR from unweighted percentages. 
Regarding percentages, we reported weighted percentages 
when available and unweighted otherwise. In addition,  
if available, adjusted odds ratios (AORs) were extracted. 
For articles that reported more than one AOR, we selected 
those that adjusted for the highest number of demographic 
variables.

In cases of overlapping sample sources and over-
lapping data collection dates in two or more articles, we 
checked whether additional information according to pre-
determined criteria was given. These criteria, that quali-
fied comparisons for keeping them, were: if they included 
(1) a health condition (assessed in years) not reported in 
any other study, (2) numbers for lesbian and bisexual 
women separately (in contrast to SMW aggregated only), 
and (3) AORs (in contrast to studies with no or less speci-
fied AORs).

Statistical analysis/meta-analysis

Whenever we could extract data from at least two non-
overlapping studies per health condition, we conducted  
a meta-analysis on the respective condition. In meta- 
analyses, only weighted data were included. In case of 
overlapping sample sources and overlapping dates of data 
collection, the larger sample was pivotal for inclusion in 
meta-analysis (if two or more smaller samples collected in 
consecutive years cumulatively constituted the largest 
sample, those samples were included). Since the AORs of 
the studies did not adjust for the same variables (and thus 
were less comparable), we conducted meta-analyses on 
ORs using Review Manager 5.4.23 As we expected some 
heterogeneity in the study designs and samples, random-
effects models, applying the Mantel–Haenszel method, 
were calculated. Tests for subgroup differences (lesbian, 
bisexual, and SMW) were run. Results were considered 
significant, when p < 0.05 and standard thresholds were 
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applied to assess heterogeneity (I2).24 The Critical 
Appraisal Skills Programme (CASP) checklist for cohort 
studies25 was used to assess quality of the studies.

Results

General findings and description of included 
studies

The database search yielded a total of 28,692 references 
(Figure 1, flow chart). Of those, 5043 were duplicates  
and removed immediately; titles and abstracts of 23,649 
references were screened (title and abstract screening),  
and of those, 478 were furtherly reviewed (full-text screen-
ing). We requested data from 39 authors. Almost half  
of them (n = 17) replied: 12 authors stated that they no 
longer had access to the data or that data were no longer 

available,9,26–36 and five authors sent data.37–41 Finally,  
44 studies were included.9,13,26,28,31,36–39,41–74 The vast 
majority (39/44) derived from large national (or regional) 
representative health surveys9,13,28,31,36–39,41–47,49,50,53–73 and 
the remaining (5/44) were single cross-sectional or cohort 
studies.26,48,51,52,74 The included studies comprise data from 
four different countries (the United States (n = 39), 
Australia (n = 2), the United Kingdom (n = 2), Belgium 
(n = 1)). Total sample sizes ranged between N = 8474 and 
N = 12,640,90041 (weighted estimates); sample size ranges 
of sexual identity subgroups were: n = 3839 to n = 194,10041 
for lesbian women, n = 3650 to n = 314,80041 for bisexual 
women, n = 8666 to n = 2,82254 for SMW, and n = 4274 to 
n = 12,132,00041 for heterosexual women.

Information on the study sources, dates of data collec-
tion, and the sample size of each study are displayed in 
Table 2. Detailed descriptive information on each study is 
provided in Supplementary Table S1. There was one study 

Figure 1. PRISMA flowchart.
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that reported data on cisgender and transgender individu-
als separately.47 However, a considerable number of the 
included studies discussed not having information on gen-
der identity as a limitation.28,36,39,41,49,53,58–61,66,73 In most 
cases, this was because publicly available data from the 
statewide or regional health surveys did not include infor-
mation on gender identity (assessment).

The 44 included studies contained a total of 369 rele-
vant comparisons (236 ORs + 133 AORs) on 21 different 
health outcomes assigned to these 12 different main cate-
gories (GBD): cardiovascular diseases, chronic respiratory 
diseases, diabetes and chronic kidney diseases, digestive 
diseases, maternal and neonatal diseases, musculoskeletal 
disorders, neoplasms, neurological disorders, nutritional 
deficiencies, other infectious diseases, other non-commu-
nicable diseases, and skin diseases (see Supplementary 
Table S2 for counts of ORs and AORs per category).

We excluded some data on arthritis,47 asthma,47  
cancer,40,47,56,58,75 chronic obstructive pulmonary disease 
(COPD) and other chronic respiratory conditions,47 CVD,76  
diabetes,40,47,75 hypertension,40,75 miscarriage,74 and 
stroke40,75 since none of the above-mentioned criteria  
for retaining comparisons ((1)–(4), section “Methods”) 
applied to them. The predetermined threshold to perform 
meta-analysis (⩾2 non-overlapping weighted studies on 
the same health condition) was met for eleven health con-
ditions (in order of appearance): heart attacks,47,55,67 hyper-
tension,13,31,37,38,54,60,66,72,73 stroke,47,73 asthma,37,38,43,54–56,58, 

60,66,67 chronic kidney diseases,47,60 diabetes,31,37,38,43,46,52,53, 

60,64,66,73 arthritis,13,28,37,56,58,67 back pain,9,56 cancer,28,38,45, 

59,60,67,68,70 headache disorders,9,72 and hepatitis.36,38,60  
We did not run meta-analyses, but report results narra-
tively on the combined categories other or one out of 

multiple cardiovascular13,31,37,43,58,69 and chronic respira-
tory diseases49,58,60,67,72 since these categories summarize 
conditions with different pathologies that were not consid-
ered similar enough to be combined in a meta-analysis.

Findings on health conditions (alphabetical 
order)

Results of meta-analyses with significant results are shown 
in Figures 2–9. Meta-analyses without significant differ-
ences are provided in Supplementary Figures S1–S3. All 
results including those of unweighted studies that were not 
included in meta-analyses are displayed in Table 3.

Cardiovascular diseases

In terms of heart attacks, meta-analysis (Figure 2) across 
the subgroups found no significant overall difference of 
prevalence by sexual identity (OR = 0.64 (95% confidence 
interval (CI) = 0.32–1.28), p = 0.21, I2 = 73%). However, 
the test for subgroup differences reached significance, 
since on the subgroup level, significant differences were 
found in both meta-analyses for lesbian and bisexual 
women separately: lesbian women were approximately 
40% (OR = 0.42 (95% CI = 0.23–0.77), p = 0.005, I2 = 0%) 
and bisexual women about 50% (OR = 0.48 (95% 
CI = 0.31–0.75), p = 0.001, I2 = 0%) less likely to have suf-
fered a heart attack than heterosexual women. In contrast, 
the one study that combined lesbian and bisexual women 
(SMW) did not find a significant difference (OR = 1.51 
(95% CI = 0.90–2.52), p = 0.12, one study only). This 
study included only older adults ⩾50 years, and after 
adjusting for demographic variables, SMW here were 

Figure 2. Forest plot: meta-analysis on heart attacks.
M.-H.: Mantel–Haenszel, CI: confidence interval.
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Figure 3. Forest plot: meta-analysis on hypertension.
M.-H.: Mantel–Haenszel, CI: confidence interval.

Figure 4. Forest plot: meta-analysis on asthma.
M.-H.: Mantel–Haenszel, CI: confidence interval.
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Figure 5. Forest plot: meta-analysis on diabetes.
M.-H.: Mantel–Haenszel, CI: confidence interval.

Figure 6. Forest plot: meta-analysis on back pain.
M.-H.: Mantel–Haenszel, CI: confidence interval.
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Figure 7. Forest plot: meta-analysis on cancer.
M.-H.: Mantel–Haenszel, CI: confidence interval.

Figure 8. Forest plot: meta-analysis on headache disorders.
M.-H.: Mantel–Haenszel, CI: confidence interval.

found to be more than twice as likely to have had a heart 
attack compared to heterosexual women.56 Heterogeneity 
was higher in meta-analysis across subgroups than within 
subgroups.

Meta-analysis on hypertension (Figure 3) across all 
subgroups showed that lesbian, bisexual, and SMW were 

approximately 25% less likely to have hypertension than 
their heterosexual counterparts (OR = 0.72 (95% CI = 0.64–
0.82), p < 0.00001, I2 = 63%). The test for subgroup differ-
ences was not significant (χ2 = 3.66, degree of freedom 
(df) = 2, p = 0.16), since prevalence differences were  
found in all meta-analyses within subgroups: lesbian 
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women were about 30% (OR = 0.71 (95% CI = 0.63–0.81), 
p < 0.00001, I2 = 2%), bisexual women about 45% 
(OR = 0.56 (95% CI = 0.38–0.83), p = 0.004, I2 = 71%),  
and SMW about 20% (OR = 0.81 (95% CI = 0.70–0.93), 
p < 0.003, I2 = 50%) less likely to have hypertension than 
heterosexual women. However, one notable result was 
found in one study that distinguished between hyper-
tension during pregnancy and hypertension other than 
pregnancy (aggregated in meta-analysis): regarding hyper-
tension other than pregnancy, lesbian women had (non-
significantly) higher prevalence ratios than heterosexual 
women (Table 3).38 Again, heterogeneity was higher in 
meta-analysis across subgroups than within subgroups, 
except for meta-analysis on SMW.

Concerning strokes, meta-analysis (Supplementary 
Figure S1) across the subgroups found no significant over-
all difference (OR = 1.10 (95% CI = 0.92–1.32), p = 0.31, 
I2 = 0%). This also applied for both meta-analyses on les-
bian and bisexual women separately. However, similar to 
heart attacks, one study (of only older adults ⩾50 years) 
found SMW to be more than twice as likely to suffer a 
stroke after adjusting for demographic variables.56 Hetero-
geneity was I2 = 0% in meta-analyses on stroke.

Chronic respiratory diseases

Of all conditions included in the systematic review, the most 
significant differences in prevalence were found for asthma: 
meta-analysis (Figure 4) revealed a significant overall 
effect, indicating that across the subgroups, lesbian, bisex-
ual, and SMW were 80% more likely to suffer from asthma 
than heterosexual women (1.80 (95% CI = 1.57–2.06), 
p < 0.00001, I2 = 84%). These differences were the largest 

for bisexual women, who were significantly more than 
twice as likely to suffer from asthma than heterosexual 
women (2.28 (95% CI = 2.11–2.47), p < 0.00001, I2 = 7%). 
Lesbian women were more than 1.5 times as likely to have 
asthma compared to heterosexual women (1.51 (95% 
CI = 1.26–1.81), p = 0.005, I2 = 68%). SMW aggregated were 
about 70% more likely to have asthma than heterosexual 
women (1.70 (95% CI = 1.52–1.90), p < 0.00001, I2 = 68%). 
The test for subgroup differences reached significance 
(χ2 = 28.65, df = 2, p < 0.00001), and overall, heterogeneity 
was higher in meta-analysis across subgroups than within 
subgroups. Regarding chronic obstructive pulmonary dis-
ease (COPD), the results were less distinctive: one signifi-
cant AOR indicated a two times higher prevalence in lesbian 
women62 and the other comparisons revealed no significant 
differences in either direction.56,69,73

In those studies (n = 5) that assessed other or one out of 
multiple chronic respiratory diseases, results, again, were 
very consistent: of a total of 18 ratios (ORs and AORs 
summed), only one AOR was non-significantly lower in 
lesbian women.49 All other ratios were >1, with half of 
them (n = 9) indicating significantly higher odds of chronic 
respiratory conditions (COPD and others58; bronchitis/
COPD60; chronic bronchitis67; asthma/chronic bronchitis/
emphysema72) in lesbian, bisexual, or SMW compared to 
heterosexual women.

Diabetes and chronic kidney diseases

Meta-analysis on chronic kidney diseases (Supplementary 
Figure S2) found no significant difference by sexual 
identity (OR = 0.86 (95% CI = 0.67–1.12), p = 0.27, 
I2 = 0%).

Figure 9. Forest plot: meta-analysis on hepatitis.
M.-H.: Mantel–Haenszel, CI: confidence interval.
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Regarding diabetes, meta-analysis (Figure 5) indicated 
an overall significant effect across subgroups: overall, 
SMW were almost 25% less likely to suffer from diabetes 
than heterosexual women (OR = 0.77 (95% CI = 0.66–0.91), 
p = 0.002, I2 = 69%). Also, the test for subgroup differences 
reached significance (χ2 = 7.63, df = 2, p = 0.02): on the 
subgroup level, significant differences were not found for 
lesbian (OR = 0.91 (95% CI = 0.72–1.15), p = 0.44), but only 
for bisexual (OR = 0.72 (95% CI = 0.56–0.93), p = 0.01, 
I2 = 63%) and SMW compared to heterosexual women 
(OR = 0.58 (95% CI = 0.48–0.72), p < 0.00001, I2 = 0%). 
However, when looking at the three studies, that explicitly 
excluded prediabetes and gestational diabetes13,42,52 (stud-
ies have the same sample source (BRFSS), but only minor 
overlaps in years of data collection (Table 3)), the overall 
result is less distinctive: with five ratios ⩾1 and five ratios 
⩽1 (one significant result each), the findings are equally 
balanced in either direction. Heterogeneity for diabetes, 
again, was higher in meta-analysis across subgroups than 
within subgroups (except for lesbian women).

Digestive diseases

Only one study on digestive diseases (i.e. cirrhosis) was 
found demonstrating no significant differences by sexual 
identity.60

Maternal and neonatal disorders

The two studies (from the same authors) dealing with mis-
carriages did not find significant differences.50,51

Musculoskeletal disorders

Meta-analysis on arthritis (Supplementary Figure S3) 
across subgroups found no significant effect (OR = 1.04 
(95% CI = 0.82–1.33), p = 0.73, I2 = 96%). Likewise, the 
meta-analyses within subgroups did not indicate signifi-
cant differences by sexual identity (lesbian women: 
OR = 1.38 (95% CI = 0.98–1.94), p = 0.07, I2 = 94%; 
bisexual women: OR = 0.76 (95% CI = 0.55–1.04), 
p = 0.09, I2 = 93%). For arthritis, single results diverged 
considerably, resulting in high heterogeneity. However, 
two non-significant trends can be observed: overall, 
prevalence of arthritis tends to be slightly higher in les-
bian women than in heterosexual women, and, in con-
trast, prevalence in bisexual women tends to be slightly 
lower than in heterosexual women.

Meta-analysis on back pain (Figure 6) found a signi-
ficant overall effect of higher prevalence of back pain  
in sexual minority compared to heterosexual women 
across the subgroups (OR = 1.76 (95% CI = 1.41–2.20), 
p < 0.00001, I2 = 0%). There were not enough studies to 
perform meta-analyses within subgroups. However, sin-
gle results showed that SMW were about twice as likely 
and bisexual women about 70% as likely to suffer from 

back pain  than heterosexual women. In contrast, the dif-
ference between lesbian and heterosexual women was 
not significant.

Neoplasms

Meta-analysis on cancer (Figure 7) indicated an overall 
significant effect across subgroups: Overall, SMW were 
approximately 17% less likely to suffer from cancer than het-
erosexual women (OR = 0.83 (95% CI = 0.70–0.98), p = 0.02, 
I2 = 83%). However, this difference was not found for lesbian 
(OR = 0.90 (95% CI = 0.80–1.00), p = 0.06, I2 = 28%), but 
only for bisexual women, who were about 30% less likely to 
have had cancer than heterosexual women (OR = 0.69 (95% 
CI = 0.56–0.84), p = 0.0003, I2 = 67%). The differences on the 
subgroup level were also reflected by the significance of the 
test for subgroup differences (χ2 = 11.02, df = 2, p = 0.0004). 
There was only one study on SMW, indicating no significant 
difference (OR = 1.20 (95% CI = 0.92–1.56), p = 0.18). Again, 
heterogeneity for cancer was the highest in meta-analysis 
across subgroups compared to within subgroups.

Neurological disorders

Regarding neurological disorders, comparisons were only 
found for headache disorders: meta-analysis (Figure 8) 
showed a significant overall effect indicating higher pre-
valence of headache disorders in sexual minority com-
pared to heterosexual women across subgroups (OR = 1.54 
(95% CI = 1.26–1.88), p < 0.0001, I2 = 0%). There were 
not enough studies to perform meta-analyses within sub-
groups. However, the two studies comparing SMW and 
heterosexual women consistently showed significantly 
higher prevalence ratios for SMW for both severe head-
aches/migraines61 and migraine headaches.72

Nutritional deficiencies

A single study concerned with low iron did not find sig-
nificant differences.38

Other infectious diseases

Meta-analysis (Figure 9) on hepatitis revealed a significant 
overall effect indicating higher prevalence of hepatitis in 
sexual minority compared to heterosexual women across 
subgroups (OR = 4.43 (95% CI = 2.06–9.52), p = 0.0001, 
I2 = 66%). Meta-analysis within subgroups showed that 
bisexual women were significantly over eight times more 
likely to suffer from hepatitis than heterosexual women 
(OR = 8.32 (95% CI = 1.42–48.76), p = 0.02, I2 = 85%). 
However, for lesbian women, meta-analysis did not show  
a significant difference (OR = 1.83 (95% CI = 0.71–4.69), 
p = 0.21, I2 = 0%). Especially with regard to bisexual 
women, large confidence intervals and high heterogeneity 
were found.
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Other non-communicable diseases

With one exception (one study found that prevalence of 
polycystic ovarian syndrome (PCOS) was about three times 
higher in lesbian women),26 no further significant differ-
ences were revealed for neither lesbian nor bisexual women 
compared to heterosexual women concerning gynecologi-
cal conditions (fibroids,26 endometriosis,26,38 PCOS).47,71

Regarding oral disorders, we found one study on peri-
odontitis that showed significantly higher prevalence in 
both lesbian and bisexual compared to heterosexual 
women.39 There was one study examining urinary dis-
eases: bisexual women were significantly almost twice as 
likely as heterosexual women to suffer from urinary tract 
infections (UTIs), whereas lesbian women were non-sig-
nificantly less likely to have UTI.38

Skin and Subcutaneous diseases

The one study that was found on skin and subcutaneous 
diseases showed that lesbian women were significantly 
more than three times as likely to have acne as heterosexual 
women.26

Risk of bias

Detailed CASP checklist results are provided in 
Supplementary Table S3. Overall, since 86.67% (39/45) of 
the included samples rely on large representative health 
surveys, risk of bias can be considered low.

Comparison of AORs and ORs

Apart from CASP checklist results, one notable result was 
the considerably greater share of AORs (compared to 
ORs) indicating higher prevalence in SMW than in heter-
osexual women across all categories (except for the cate-
gory diabetes and chronic kidney diseases) (Supplementary 
Table S2). Particularly large differences (ORs vs AORs) 
were found for CVDs, musculoskeletal disorders, and 
neoplasms. This finding suggests that older, financially 
disadvantaged, and less educated SMW may have been 
underrepresented in some samples since most common 
variables adjusted for were age, income, and education 
(Supplementary Table S1).

Discussion

Discussion of main findings

The aim was to provide a comprehensive systematic 
review on the prevalence of physical health conditions, 
comparing lesbian or/and bisexual women or SMW (les-
bian and bisexual aggregated) to heterosexual women.

The main results are as follows: (1) most striking differ-
ences by sexual identity were found for chronic respiratory 

diseases, particularly asthma: overall, SMW across all sub-
groups and in almost all studies were significantly 1.5–2 
times more likely to suffer from asthma and other chronic 
respiratory diseases than heterosexual women; (2) evidence 
of higher prevalence in sexual minority compared to heter-
osexual women was also found regarding back pain, head-
aches/migraines, hepatitis B/C, oral disorders, urinary tract 
infections, and acne; (3) in contrast, lower prevalence in 
sexual minority compared to heterosexual women was 
found for heart attacks, hypertension, diabetes, and cancer; 
(4) concerning strokes, chronic kidney diseases and diges-
tive diseases, maternal and nutritional disorders, sexual 
minority, and heterosexual women were about equally 
affected; (5) across categories, we found a trend of bisexual 
women being more affected than lesbian women by some 
of the stress-related conditions, such as asthma and head-
ache disorders; and (6) some of the findings rely on only a 
few comparisons or small samples of SMW.

Findings on asthma are consistent with a previous 
systematic review (overall higher odds of similar magni-
tudes),17 underscoring the robustness of the effect sizes. 
Previous research has emphasized the importance of psy-
chosocial stress on asthma: interpersonal stress as well as 
divorce/separation was shown to have strong associations 
with asthma.77 Non-heterosexual identity and the associ-
ated risk of being discriminated against or offended, inter-
preted as a psychosocial stressor, has to be considered a risk 
factor for asthma. As mentioned before, a previous meta-
analysis concluded that discrimination is associated with 
mental and physical health both directly as well as indi-
rectly via heightened stress responses and participation in 
unhealthy behaviors.11 Smoking, known to be an unhealthy 
behavior more common in sexual minority than in hetero-
sexual individuals,13,78 might be a further mediating factor 
regarding respiratory conditions: a representative study 
found that minority stressors were independently associ-
ated with a higher likelihood of current smoking in US 
sexual minority adults.79 Another systematic review of the 
etiology of tobacco disparities for sexual minorities identi-
fied risk factors for smoking that might be considered 
unique to sexual minorities, including internalized homo-
phobia and reactions to sexual orientation disclosure.80 In 
addition, environmental injustice may also contribute: a 
cross-sectional study found respiratory risk from hazardous 
air pollutants was nearly 25% greater for same-sex than for 
heterosexual partners, most likely due to the higher likeli-
hood of sexual minority individuals to live in inner-city 
neighborhoods with more severe air pollution.81

As mentioned before, previous research has identified 
psychosocial stress as a risk factor for asthma. Similar 
mechanisms might explain the overall greater odds for 
SMW to suffer significantly more from back pain as well as 
headaches/migraine. For lower back pain, harassment, dis-
crimination,82 social isolation as well as social conflicts and 
perceived long-term stress83 have been found to be relevant 
psychosocial risk factors. Previous research indicated that 
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in women in general, lower perceived social status (includ-
ing self-rated standing in community) is linked to height-
ened odds of migraines.33 Due to sexual minority group 
status, lesbian- and bisexual-identifying women may per-
ceive their social status as lower, increasing their risk for 
headaches/migraines. In addition, it has also been shown 
that SMW are at risk of having a lower socioeconomic sta-
tus.84 Similar to asthma, the likelihood of headache/
migraine has also been found to be elevated due to adverse 
life circumstances.85,86 Severe mental illness—at least 
partially—accounted for the excess burden of severe 
headaches and migraines among SMW in one of the 
included studies,61 providing empirical evidence for Lick 
et al.1 minority stress model, which includes psychologi-
cal stress responses as a mediating factor for physical 
health disparities.

Although hypertension as well as diabetes are also 
known to be stress-related diseases, we found lower prev-
alence of hypertension and diabetes in SMW compared  
to heterosexual women. However, it should be noted that 
for diabetes, differences in prevalence could not be found 
in those studies that explicitly excluded prediabetes and 
gestational diabetes. Up to 10% of all pregnant women 
develop gestational diabetes during pregnancy (with 50% 
of those subsequently developing diabetes type 2).87 Since 
previous studies showed that heterosexual women are 
pregnant considerably more often than non-heterosexual 
women,88 this might explain the greater odds of diabetes 
for heterosexual women, when diabetes assessment 
includes gestational diabetes.

Hypertension is even more likely to occur during preg-
nancy: it is estimated that up to 13% of all pregnant women 
develop hypertension during pregnancy89,90. The only 
study that collected data on hypertension during and other 
than pregnancy separately, accordingly found heterosexual 
women to have considerably higher prevalence of hyper-
tension during pregnancy, but in contrast, for lesbian 
women, the ORs for hypertension other than pregnancy 
were (non-significantly) 1.5 times higher.38 This evidence 
challenges the overall findings of greater odds for hyper-
tension in studies aggregating both forms of hypertension, 
especially since meta-analyses found that pregnancy is 
almost 90% less likely for lesbian and 50% less likely for 
bisexual women compared to heterosexual women.88

We found evidence that bisexual women have lower 
prevalence of cancer compared to heterosexual women. 
The median age at cancer diagnosis is 66 years91 (and 
about 50–60 years for hypertension92 and diabetes),93 
whereas, for example, asthma can occur throughout the 
entire lifespan, often as early as childhood and adoles-
cence.94 A similar pattern is known for headaches and 
migraines (average onset at younger ages).95 Since older 
sexual minority adults are particularly hard to reach and, 
therefore, might be underrepresented in various studies, 
there is a higher risk of bias in diseases whose likelihood 

of occurrence increases with age. This assumption is  
supported by another finding: studies examining only 
older adults (⩾50 years) in many cases were the only  
studies showing (significantly) higher prevalence in SMW 
regarding some of the diseases (cancer,45,60 heart attack,56 
stroke).56 The differences in average age of onset may 
explain why more pronounced differences were found for 
some diseases as opposed to others. This especially applies 
to unweighted samples and (A)ORs not adjusted for age. 
Since we found hints that older, financially disadvantaged, 
and less educated SMW may have been underrepresented 
in some samples (comparisons of AORs and ORs), preva-
lence rates might be (even) higher in SMW in several 
cases. The fact that disparities between AORs and ORs 
were the largest for CVDs, musculoskeletal disorders, and 
neoplasms, which are diseases typically known for later 
onsets, strongly supports this hypothesis.

Socioeconomic status, lower income levels, and limited 
health insurance might have impacted some results found: 
previous studies have shown that SMW are at risk of hav-
ing a lower socioeconomic status,84 and sexual minority 
individuals have poorer access to healthcare as well as less 
insurance coverage (in the USA).15 There is ample research 
that these factors adversely affect health outcomes,96,97 
underscoring their possible impact on results that were not 
adjusted for these factors.

There are hints from previous studies that there are 
higher mean testosterone levels in sexual minority com-
pared to heterosexual women,98,99 which might be a reason 
for the elevated acne rates in lesbian compared to hetero-
sexual women. However, it has to be considered that a sys-
tematic review on sex hormone levels in lesbian, bisexual, 
and heterosexual women concluded that data are too scarce 
to make definitive statements regarding differing hormone 
levels by sexual identity.98

Across categories, we found a trend of bisexual 
women being more affected than lesbian women by some 
of the stress-related conditions (e.g. asthma, back pain, 
headache disorders). In their review on bisexuality, 
minority stress, and health, Feinstein and Dyar demon-
strate100 how research consistently found bisexual indi-
viduals to have more mental health problems compared 
to monosexual individuals.2,29,101,102 For example, bisex-
ual individuals were more than four times more likely to 
have seriously considered suicide than gay, lesbian, or 
heterosexual individuals.101 Although all sexual minority 
individuals face the risk of discrimination and hostility; 
bisexual individuals experience unique stressors that can 
impose an additional burden.100 They are frequently con-
fronted with negative attitudes from multiple sources 
since both heterosexual as well as gay/lesbian individuals 
may have resentments against them (e.g. denial of legiti-
macy of bisexuality as a valid and stable sexual identity, 
refusal of (intimate) relations with bisexual people).100 
Therefore, safe spaces of belonging and full acceptance 
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may be more difficult to find, resulting in more pro-
nounced minority stress100 which in turn may manifest in 
more physical health conditions among bisexual women, 
as found in this systematic review with regard to some of 
the stress-related conditions.

Limitations

To minimize loss of information, we chose to include both 
weighted and unweighted data in the systematic review, 
which may reduce comparability to some extent. However, 
in order to rely on the most representative data available in 
the statistical summaries, only weighted data were included 
in the meta-analyses.

Furthermore, the vast majority of reported comparisons 
rely on self-reports only. The one study31 that included 
comparisons of both self-reported and examination-based 
diagnoses revealed that self-reported and examination-
based diagnoses may vary. Since sexual minority individu-
als are likely to have poorer access to healthcare,15 they are 
more likely to be underdiagnosed and hence to report 
fewer diagnoses.

Regarding cancer, four studies65,70,73,74 gave specific 
information on the type of cancer (breast cancer,73,74 skin 
cancer65,70), the remaining studies reported a pooled cancer 
category.9,28,38,44,45,50,58–60,67–70 Hence, in the meta-analysis, 
different cancer types were aggregated, and therefore, the 
results should be interpreted with caution.

The studies included data only on lesbian, bisexual, and 
heterosexual women. However, data on, for example, 
pansexual, queer, or asexual women were not considered. 
Therefore, our review is limited to some SMW and does 
not cover the full diversity of SMW who are at risk for 
health disparities.

Post data-analysis evaluation revealed that the data-
bases CINAHL and CENTRAL did not yield additional 
hits beyond those in the other databases. Consequently, the 
search strategy is updated for follow-up projects, also with 
regard to sexual identity.

Finally, 39 (of 44) included studies were from the 
United States, and the other five also stem from Western, 
industrialized countries (the United Kingdom, Australia, 
Belgium). The generalizability is therefore limited to a few 
parts of the world.

Strengths

To the best of our knowledge, this is the most comprehen-
sive systematic review on physical health conditions in les-
bian- and/or bisexual-identified compared to heterosexual 
women. The very detailed search string and utilization of 
five databases yielded a high number of studies, so there is 
a high probability that we found the vast majority of rele-
vant studies. In addition, we requested data from authors to 
work with the most accurate primary data possible.

We are aware that classifications of diseases always 
remain arbitrary to some degree. However, using the GBD 
classification, we relied on a classification established by 
globally renowned health institutions (WHO, Harvard 
University) and therefore probably represent one of the 
most solid common grounds globally.

Regardless of dimension (identity/attraction/behavior), 
each individual with a minoritized sexual orientation is 
prone to experience minority stress. However, due to both 
self-perception and perception of society, the degree of 
minority stress may vary depending on the dimension of 
sexual orientation. In the framework of Lick et al.,1 varying 
levels of minority stress may affect an individual’s mental 
and physical health. To be as systematic as possible, we 
therefore considered different dimensions of sexual orien-
tation as distinct units of analysis. Hence, we concentrated 
on one of them (identity), enhancing the precision of our 
findings.

Furthermore, the vast majority of samples rely on large, 
representative health surveys providing a solid database. 
The sampling weights used to account for the complex sur-
vey designs in most studies increase the likelihood of a 
racially and ethnically diverse sample rather than an almost 
entirely white sample of SMW. However, we hope for 
more future studies that explicitly promote intersectional 
approaches.

Implications for future research

This review may encourage further research, especially 
regarding different subgroups. Why do bisexual women 
tend to be at higher risk for some of the stress-related  
conditions such as asthma? Is higher minority stress the 
main cause, and what alternative explanations are there? 
Longitudinal studies may provide answers. We mostly 
found higher heterogeneity in meta-analyses across than 
within subgroups, underscoring the need to look at the 
subgroups separately. The results on hypertension and 
diabetes revealed the importance of accounting for diverse 
realities of life, for example, by collecting data on preg-
nancy-related conditions separately. We suggest further 
exploring of underlying mechanisms: are the lungs par-
ticularly at risk of suffering from minority stress? We 
have mentioned smoking and stress as potential influenc-
ing factors. However, these factors are also known to 
increase CVDs and we did not find elevated CVD rates in 
SMW. We question the specific mechanisms behind the 
elevated asthma rates and advocate for further research on 
this issue. Would the results resemble or differ if other 
dimensions of sexual orientation (attraction/behavior) 
were considered? Prior studies identified sexual identity 
as the primary measure associated with discrimination.22 
However, it has also been shown that this measure misses 
individuals with same-sex attraction/behavior, who also 
face discrimination.22 Thus, we advocate for systematic 
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reviews on attraction and behavior, especially for specific 
conditions where data on sexual identity was scarce  
(e.g. oral disorders, acne). Large differences, but only 
from a single study each, were found for some conditions 
(e.g. periodontitis, acne)—more comparisons are needed 
to provide more reliable statements. Regarding acne, we 
have pointed out the potential higher testosterone levels in 
SMW as a possible explanatory factor. It might be useful 
to explore how testosterone levels could also be influ-
encing some of the other results found. There were two 
studies40,63 that explicitly took ethnicity into account: we 
need more studies that include intersectional approaches, 
that account for multiple dimensions of discrimination 
that some SMW face, such as race, ethnicity, class, or gen-
der identity. Also, more data on, for example, pansexual, 
asexual, and queer women would be desirable.

Conclusion

This systematic review and meta-analyses found evidence 
of physical health disparities by sexual identity. Since 
some of the findings only rely on a few comparisons, this 
review is intended to be a vehement plea for routinely 
including sexual identity assessment in health research. A 
more detailed picture may ultimately reduce health dis-
parities and ensure optimal medical care with considera-
tion of non-heterosexual sexual identity as a potential risk 
factor for some diseases.

Declarations

Ethics approval and consent to participate

Not applicable (systematic review with meta-analyses).

Consent for publication

Not applicable (systematic review with meta-analyses).

Author contribution(s)

Lena Haarmann: Conceptualization; Formal analysis; Inves-
tigation; Methodology; Project administration; Visualization; 
Writing – original draft.
Ann-Kristin Folkerts: Conceptualization; Investigation; 
Methodology; Writing – review & editing.
Emma Lieker: Investigation; Methodology; Writing – review & 
editing.
Kai Eichert: Formal analysis; Investigation; Writing – review & 
editing.
Marlene Neidlinger: Formal analysis; Investigation; Writing – 
review & editing.
Ina Monsef: Methodology; Software; Writing – review & 
editing.
Nicole Skoetz: Methodology; Software; Writing – review & 
editing.
Birgit Träuble: Conceptualization; Supervision; Writing – 
review & editing.
Elke Kalbe: Conceptualization; Methodology; Supervision; 
Writing – review & editing.

Acknowledgements

The authors thank all authors who kindly replied to the data 
requests.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

Competing interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Availability of data and material

Not applicable (systematic review with meta-analyses).

ORCID iDs

Lena Haarmann  https://orcid.org/0000-0002-1427-151X

Emma Lieker  https://orcid.org/0000-0001-6887-3412

Marlene Neidlinger  https://orcid.org/0000-0002-1173-905X

Supplemental material

Supplemental material for this article is available online.

References

 1. Lick DJ, Durso LE and Johnson KL. Minority stress and 
physical health among sexual minorities. Perspect Psychol 
Sci 2013; 8(5): 521–548.

 2. Semlyen J, King M, Varney J, et al. Sexual orientation and 
symptoms of common mental disorder or low wellbeing: 
combined meta-analysis of 12 UK population health sur-
veys. BMC Psychiatry 2016; 16: 1–9.

 3. King M, Semlyen J, Tai SS, et al. A systematic review of 
mental disorder, suicide, and deliberate self harm in lesbian, 
gay and bisexual people. BMC Psychiatry 2008; 8: 1–17.

 4. Miller GE and Chen E. Harsh family climate in early life 
presages the emergence of a proinflammatory phenotype in 
adolescence. Psychol Sci 2010; 21(6): 848–856.

 5. Segerstrom SC and Miller GE. Psychological stress and the 
human immune system: a meta-analytic study of 30 years 
of inquiry. Psychol Bull 2004; 130(4): 601–630.

 6. Cohen S, Tyrrell DA and Smith AP. Psychological stress 
and susceptibility to the common cold. N Engl J Med 1991; 
325: 606–612.

 7. DeLongis A, Folkman S and Lazarus RS. The impact of 
daily stress on health and mood: psychological and social 
resources as mediators. J Pers Soc Psychol 1988; 54(3): 
486–495.

 8. Cohen S, Janicki-Deverts D and Miller GE. Psychological 
stress and disease. JAMA 2007; 298: 1685–1687.

 9. Cochran SD and Mays VM. Physical health complaints 
among lesbians, gay men, and bisexual and homosexu-
ally experienced heterosexual individuals: results from 
the California Quality of Life Survey. Am J Public Health 
2007; 97(11): 2048–2055.

 10. Frost DM, Lehavot K and Meyer IH. Minority stress and 
physical health among sexual minority individuals. J 
Behav Med 2015; 38: 1–8.

https://orcid.org/0000-0002-1427-151X
https://orcid.org/0000-0001-6887-3412
https://orcid.org/0000-0002-1173-905X


Haarmann et al. 25

 11. Pascoe EA and Smart Richman L. Perceived discrimina-
tion and health: a meta-analytic review. Psychol Bull 2009; 
135(4): 531–554.

 12. Case P, Austin SB, Hunter DJ, et al. Sexual orientation, 
health risk factors, and physical functioning in the Nurses’ 
Health Study II. J Womens Health 2004; 13(9): 1033–
1047.

 13. Fredriksen-Goldsen KI, Kim HJ, Barkan SE, et al. Health 
disparities among lesbian, gay, and bisexual older adults: 
results from a population-based study. Am J Public Health 
2013; 103(10): 1802–1809.

 14. Fredriksen-Goldsen KI, Emlet CA, Kim HJ, et al. The 
physical and mental health of lesbian, gay male, and bisex-
ual (LGB) older adults: the role of key health indicators 
and risk and protective factors. Gerontologist 2013; 53(4): 
664–675.

 15. Dahlhamer JM, Galinsky AM, Joestl SS, et al. Barriers to 
health care among adults identifying as sexual minorities: 
a US national study. Am J Public Health 2016; 106(6): 
1116–1122.

 16. Eliason MJ. Chronic physical health problems in sexual 
minority women: review of the literature. LGBT Health 
2014; 1(4): 259–268.

 17. Meads C, Martin A, Grierson J, et al. Systematic review 
and meta-analysis of diabetes mellitus, cardiovascular and 
respiratory condition epidemiology in sexual minority 
women. BMJ Open 2018; 8: e020776.

 18. Simoni JM, Smith L, Oost KM, et al. Disparities in physi-
cal health conditions among lesbian and bisexual women: a 
systematic review of population-based studies. J Homosex 
2017; 64(1): 32–44.

 19. Moher D, Liberati A, Tetzlaff J, et al. Preferred report-
ing items for systematic reviews and meta-analyses: the 
PRISMA Statement. Open Med 2009; 3: e123–e130.

 20. Haarmann L, et al. Higher Risk of Physical Health 
Conditions in Sexual Minority Men: Comprehensive 
Review and Meta-Analysis in Gay- and Bisexual-Identified 
Men Compared with Heterosexual-Identified Men. 
LGBT Health. (2023, in press). https://doi.org/10.1089/
lgbt.2023.0084

 21. Washington School of Medicine tIfHMaEI. GBD 
Compare, https://vizhub.healthdata.org/gbd-compare/ 
(2020, accessed 10 February, 2023).

 22. Geary RS, Tanton C, Erens B, et al. Sexual identity, attrac-
tion and behaviour in Britain: the implications of using dif-
ferent dimensions of sexual orientation to estimate the size 
of sexual minority populations and inform public health 
interventions. PLoS ONE 2018; 13(1): e0189607.

 23. Review Manager (RevMan) [Computer program]. Version 
5.4. The Cochrane Collaboration, 2020.

 24. Higgins J and Green S. Cochrane handbook of systematic 
reviews of interventions. Chichester: Wiley-Blackwell, 
2008.

 25. Gray M. CASP Checklists, https://casp-uk.net/casp-tools-
checklists/ (2023, accessed 13 June, 2023).

 26. Agrawal R, Sharma S, Bekir J, et al. Prevalence of poly-
cystic ovaries and polycystic ovary syndrome in lesbian 
women compared with heterosexual women. Fertil Steril 
2004; 82(5): 1352–1357.

 27. Austin A, Herrick H and Proescholdbell S. Adverse child-
hood experiences related to poor adult health among les-

bian, gay, and bisexual individuals. Am J Public Health 
2016; 106(2): 314–320.

 28. Boehmer U, Miao X, Linkletter C, et al. Health conditions 
in younger, middle, and older ages: are there differences by 
sexual orientation. LGBT Health 2014; 1(3): 168–176.

 29. Brennan DJ, Ross LE, Dobinson C, et al. Men’s sexual ori-
entation and health in Canada. Can J Public Health 2010; 
101(3): 255–258.

30. Brown MJ and Patterson R. Subjective cognitive decline 
among sexual and gender minorities: results from a U.S.  
J Alzheimers Dis 2020; 73(2): 477–487.

 31. Caceres BA, Brody AA, Halkitis PN, et al. Cardiovascular 
disease risk in sexual minority women (18-59 years 
old): findings from the National Health and Nutrition 
Examination Survey (2001-2012). Womens Health Issues 
2018; 28(4): 333–341.

 32. Gupta N and Sheng Z. Disparities in the hospital cost of 
cardiometabolic diseases among lesbian, gay, and bisexual 
Canadians: a population-based cohort study using linked 
data. Can J Public Health 2020; 111(3): 417–425.

 33. Hammond NG and Stinchcombe A. Health behaviors and 
social determinants of migraine in a Canadian population-
based sample of adults aged 45-85 years: findings from the 
CLSA. Headache 2019; 59(9): 1547–1564.

 34. Jacka B, Roy É, Høj S, et al. Sexual behaviour as a risk fac-
tor for hepatitis C virus infection among people who inject 
drugs in Montreal, Canada. J Viral Hepat 2019; 26(12): 
1413–1422.

 35. Landers SJ, Mimiaga MJ and Conron KJ. Sexual orienta-
tion differences in asthma correlates in a population-based 
sample of adults. Am J Public Health 2011; 101(12): 
2238–2241.

 36. Operario D, Gamarel KE, Grin BM, et al. Sexual minority 
health disparities in adult men and women in the United 
States: National Health and Nutrition Examination 
Survey, 2001-2010. Am J Public Health 2015; 105(10): 
e27–e34.

 37. Garland-Forshee RY, Fiala SC, Ngo DL, et al. Sexual ori-
entation and sex differences in adult chronic conditions, 
health risk factors, and protective health practices, Oregon, 
2005-2008. Prev Chronic Dis 2014; 11: E136.

 38. McNair R, Szalacha LA and Hughes TL. Health status, 
health service use, and satisfaction according to sexual 
identity of young Australian women. Womens Health 
Issues 2011; 21(1): 40–47.

 39. Schwartz SB, Sanders AE, Lee JY, et al. Sexual orienta-
tion-related oral health disparities in the United States. J 
Public Health Dent 2019; 79: 18–24.

 40. Trinh MH, Agenor M, Austin SB, et al. Health and health-
care disparities among U.S. women and men at the inter-
section of sexual orientation and race/ethnicity: a nationally 
representative cross-sectional study. BMC Public Health 
2017; 17: 1–11.

 41. Wolstein J, Charles SA, Babey SH, et al. Disparities in 
health care access and health among lesbians, gay men, and 
bisexuals in California. Policy Brief UCLA Cent Health 
Policy Res 2018; 2018(9): 1–8.

 42. Beach LB, Elasy TA and Gonzales G. Prevalence of self-
reported diabetes by sexual orientation: results from the 
2014 behavioral risk factor surveillance system. LGBT 
Health 2018; 5(2): 121–130.

https://vizhub.healthdata.org/gbd-compare/
https://casp-uk.net/casp-tools-checklists/
https://casp-uk.net/casp-tools-checklists/


26 Women’s Health  

 43. Blosnich JR, Farmer GW, Lee JG, et al. Health inequali-
ties among sexual minority adults: evidence from ten U.S. 
States, 2010. Am J Prev Med 2014; 46: 337–349.

 44. Boehmer U, Miao X and Ozonoff A. Cancer survivorship 
and sexual orientation. Cancer 2011; 117: 3796–3804.

 45. Brown R, McNair R, Szalacha L, et al. Cancer risk factors, 
diagnosis and sexual identity in the Australian Longitudinal 
Study of Women’s Health. Womens Health Issues 2015; 
25(5): 509–516.

 46. Clark CJ, Borowsky IW, Salisbury J, et al. Disparities in 
long-term cardiovascular disease risk by sexual identity: 
the National Longitudinal Study of Adolescent to Adult 
Health. Prev Med 2015; 76: 26–30.

 47. Dai H and Hao J. Sleep deprivation and chronic health 
conditions among sexual minority adults. Behav Sleep Med 
2019; 17(3): 254–268.

 48. De Sutter P, Dutré T, Vanden Meerschaut F, et al. PCOS 
in lesbian and heterosexual women treated with artificial 
donor insemination. Reprod Biomed Online 2008; 17(3): 
398–402.

 49. Diamant AL and Wold C. Sexual orientation and varia-
tion in physical and mental health status among women.  
J Womens Health 2003; 12(1): 41–49.

 50. Diamant AL, Wold C, Spritzer K, et al. Health behaviors, 
health status, and access to and use of health care: a pop-
ulation-based study of lesbian, bisexual, and heterosexual 
women. Arch Fam Med 2000; 9(10): 1043–1051.

 51. Dibble SL, Roberts SA and Nussey B. Comparing breast 
cancer risk between lesbians and their heterosexual sisters. 
Womens Health Issues 2004; 14(2): 60–68.

 52. Dibble SL, Roberts SA, Robertson PA, et al. Risk fac-
tors for ovarian cancer: lesbian and heterosexual women. 
Oncol Nurs Forum 2002; 29(1): E1–E7.

 53. Dilley JA, Simmons KW, Boysun MJ, et al. 
Demonstrating the importance and feasibility of includ-
ing sexual orientation in public health surveys: health 
disparities in the Pacific Northwest. Am J Public Health 
2010; 100(3): 460–467.

 54. Eliason MJ, Sanchez-Vaznaugh EV and Stupplebeen D. 
Relationships between sexual orientation, weight, and 
health in a population-based sample of California women. 
Womens Health Issues 2017; 27(5): 600–606.

 55. Fredriksen-Goldsen KI, Kim HJ and Barkan SE. Disability 
among lesbian, gay, and bisexual adults: disparities in 
prevalence and risk. Am J Public Health 2012; 102(1): 
e16–e21.

 56. Fredriksen-Goldsen KI, Kim HJ, Shui C, et al. Chronic 
health conditions and key health indicators among lesbian, 
gay, and bisexual older US adults, 2013-2014. Am J Public 
Health 2017; 107: 1332–1338.

 57. Gao J and Mansh M. Sexual orientation disparities in the 
prevalence of asthma and allergic rhinitis among US adults. 
Ann Allergy Asthma Immunol 2016; 117(4): 435–437.

 58. Gonzales G and Henning-Smith C. Health disparities 
by sexual orientation: results and implications from the 
behavioral risk factor surveillance system. J Community 
Health 2017; 42(6): 1163–1172.

 59. Gonzales G and Zinone R. Cancer diagnoses among les-
bian, gay, and bisexual adults: results from the 2013-2016 
National Health Interview Survey. Cancer Causes Control 
2018; 29(9): 845–854.

60. Han BH, Duncan DT, Arcila-Mesa M, et al. Co-occurring 
mental illness, drug use, and medical multimorbidity 
among lesbian, gay, and bisexual middle-aged and older 
adults in the United States: a nationally representative 
study. BMC Public Health 2020; 20: 1–9.

 61. Heslin KC. Explaining disparities in severe headache 
and migraine among sexual minority adults in the United 
States, 2013-2018. J Nerv Ment Dis 2020; 208(11): 876–
883.

 62. Hutchcraft ML, Teferra AA, Montemorano L, et al. 
Differences in health-related quality of life and health 
behaviors among lesbian, bisexual, and heterosexual 
women surviving cancer from the 2013 to 2018 National 
Health Interview Survey. LGBT Health 2021; 8(1): 68–78.

 63. Kim HJ and Fredriksen-Goldsen KI. Hispanic lesbians and 
bisexual women at heightened risk for [corrected] health 
disparities. Am J Public Health 2012; 102(1): e9–e15.

 64. Newlin Lew K, Dorsen C, Melkus GD, et al. Prevalence 
of obesity, prediabetes, and diabetes in sexual minor-
ity women of diverse races/ethnicities: findings from the 
2014-2015 BRFSS Surveys. Diabetes Educ 2018; 44(4): 
348–360.

 65. Mansh M, Katz KA, Linos E, et al. Association of skin 
cancer and indoor tanning in sexual minority men and 
women. JAMA Dermatol 2015; 151: 1308–1316.

 66. Matthews DD and Lee JG. A profile of North Carolina 
lesbian, gay, and bisexual health disparities, 2011. Am J 
Public Health 2014; 104(6): e98–e105.

 67. Patterson JG and Jabson JM. Sexual orientation measure-
ment and chronic disease disparities: National Health and 
Nutrition Examination Survey, 2009-2014. Ann Epidemiol 
2018; 28(2): 72–85.

 68. Saunders CL, Meads C, Abel GA, et al. Associations 
between sexual orientation and overall and site-specific 
diagnosis of cancer: evidence from two National Patient 
Surveys in England. J Clin Oncol 2017; 35: 3654–3661.

 69. Simenson AJ, Corey S, Markovic N, et al. Disparities in 
chronic health outcomes and health behaviors between 
lesbian and heterosexual adult women in Pittsburgh: a 
longitudinal study. J Womens Health 2020; 29(8): 1059–
1067.

 70. Singer S, Tkachenko E, Hartman RI, et al. Association 
between sexual orientation and lifetime prevalence of skin 
cancer in the United States. JAMA Dermatol 2020; 156: 
441–445.

 71. Smith HA, Markovic N, Matthews AK, et al. A comparison 
of polycystic ovary syndrome and related factors between 
lesbian and heterosexual women. Womens Health Issues 
2011; 21(3): 191–198.

 72. Strutz KL, Herring AH and Halpern CT. Health disparities 
among young adult sexual minorities in the U.S. Am J Prev 
Med 2015; 48(1): 76–88.

 73. Williams AD, Bleicher RJ and Ciocca RM. Breast can-
cer risk, screening, and prevalence among sexual minor-
ity women: an analysis of the National Health Interview 
Survey. LGBT Health 2020; 7(2): 109–118.

 74. Zaritsky E and Dibble SL. Risk factors for reproductive 
and breast cancers among older lesbians. J Womens Health 
2010; 19(1): 125–131.

 75. Jackson CL, Agenor M, Johnson DA, et al. Sexual orienta-
tion identity disparities in health behaviors, outcomes, and 



Haarmann et al. 27

services use among men and women in the United States: a 
cross-sectional study. BMC Public Health 2016; 16: 1–11.

 76. Farmer GW, Blosnich JR, Jabson JM, et al. Gay acres: 
sexual orientation differences in health indicators among 
rural and nonrural individuals. J Rural Health 2016; 32(3): 
321–331.

 77. Lietzén R, Virtanen P, Kivimäki M, et al. Stressful life 
events and the onset of asthma. Eur Respir J 2011; 37(6): 
1360–1365.

 78. Job SA, Kaniuka AR, Reeves KM, et al. Interactions of 
sexual orientation and gender identity with race/ethnicity 
in prevalence of lifetime and current asthma diagnosis. 
LGBT Health 2023; 10(5): 372–381.

 79. Gordon AR, Fish JN, Kiekens WJ, et al. Cigarette smoking 
and minority stress across age cohorts in a national sample 
of sexual minorities: results from the generations study. 
Ann Behav Med 2021; 55: 530–542.

 80. Blosnich J, Lee JG and Horn K. A systematic review of the 
aetiology of tobacco disparities for sexual minorities. Tob 
Control 2013; 22(2): 66–73.

 81. Collins TW, Grineski SE and Morales DX. Environmental 
injustice and sexual minority health disparities: a national 
study of inequitable health risks from air pollution among 
same-sex partners. Soc Sci Med 2017; 191: 38–47.

 82. Yang H, Lu ML, Haldeman S, et al. Psychosocial risk fac-
tors for low back pain in US workers: data from the 2002-
2018 quality of work life survey. Am J Ind Med 2023; 
66(1): 41–53.

 83. Puschmann AK, Drießlein D, Beck H, et al. Stress and 
self-efficacy as long-term predictors for chronic low back 
pain: a prospective longitudinal study. J Pain Res 2020; 
13: 613–621.

 84. Conron KJ, Goldberg SK and Halpern CT. Sexual orienta-
tion and sex differences in socioeconomic status: a popula-
tion-based investigation in the National Longitudinal Study 
of Adolescent to Adult Health. J Epidemiol Community 
Health 2018; 72(11): 1016–1026.

 85. Burch RC, Buse DC and Lipton RB. Migraine: epidemiology, 
burden, and comorbidity. Neurol Clin 2019; 37(4): 631–649.

 86. Martin PR. Stress and primary headache: review of the 
research and clinical management. Curr Pain Headache 
Rep 2016; 20(7): 45–48.

 87. Centers for Disease Control and Prevention. Gestational 
diabetes, https://www.cdc.gov/diabetes/basics/gestational.
html (2022, accessed 10 February, 2023).

 88. Hodson K, Meads C and Bewley S. Lesbian and bisexual 
women’s likelihood of becoming pregnant: a systematic 
review and meta-analysis. BJOG 2017; 124(3): 393–402.

 89. Ford NDC, Shanna C, Ko JY, et al. Hypertensive disor-
ders in pregnancy and mortality at delivery hospitalization 

—United States, 2017–2019. https://www.cdc.gov/mmwr/ 
volumes/71/wr/mm7117a1.htm (2022, accessed 10 
February, 2023).

 90. Dunietz GL, Strutz KL, Holzman C, et al. Moderately 
elevated blood pressure during pregnancy and odds of 
hypertension later in life: the POUCHmoms longitudinal 
study. BJOG 2017; 124: 1606–1613.

 91. Morgan KK. Cancer incidence rates by age, https://www.
webmd.com/cancer/guide/cancer-incidence-age (2020, 
accessed 10 February, 2023).

 92. Johns Hopkins Medicine. Hypertension: what you need 
to know as you age, https://www.hopkinsmedicine.org/
health/conditions-and-diseases/high-blood-pressure-
hypertension/hypertension-what-you-need-to-know-as-
you-age (2022, accessed 10 February, 2023).

 93. Helmer J. How age relates to type 2 diabetes, https://www.
webmd.com/diabetes/diabetes-link-age (2022, accessed 10 
February, 2023).

 94. Mirabelli MC, Beavers SF, Chatterjee AB, et al. Age at 
asthma onset and subsequent asthma outcomes among 
adults with active asthma. Respir Med 2013; 107(12): 
1829–1836.

 95. Mayoclinic. Migraine, https://www.mayoclinic.org/dis-
eases-conditions/migraine-headache/symptoms-causes/
syc-20360201 (2022, accessed 10 February, 2023).

 96. Chen E and Miller GE. Socioeconomic status and health: 
mediating and moderating factors. Annu Rev Clin Psychol 
2013; 9: 723–749.

 97. National Center for Health Statistics U. Health, United 
States, 2010. Hyattsville, MD: National Center for Health 
Statistics, 2011.

 98. Harris A, Bewley S and Meads C. Sex hormone levels in 
lesbian, bisexual, and heterosexual women: systematic 
review and exploratory meta-analysis. Arch Sex Behav 
2020; 49(7): 2405–2420.

 99. Macdowall WG, Clifton S, Palmer MJ, et al. Salivary tes-
tosterone and sexual function and behavior in men and 
women: findings from the Third British National Survey of 
Sexual Attitudes and Lifestyles (Natsal-3). J Sex Res 2022; 
59(2): 135–149.

 100. Feinstein BA and Dyar C. Bisexuality, minority stress, and 
health. Curr Sex Health Rep 2017; 9(1): 42–49.

 101. Conron KJ, Mimiaga MJ and Landers SJ. A population-
based study of sexual orientation identity and gender dif-
ferences in adult health. Am J Public Health 2010; 100(10): 
1953–1960.

 102. Jorm AF, Korten AE, Rodgers B, et al. Sexual orientation 
and mental health: results from a community survey of 
young and middle-aged adults. Br J Psychiatry 2002; 180: 
423–427.

https://www.cdc.gov/diabetes/basics/gestational.html
https://www.cdc.gov/diabetes/basics/gestational.html
https://www.cdc.gov/mmwr/volumes/71/wr/mm7117a1.htm
https://www.cdc.gov/mmwr/volumes/71/wr/mm7117a1.htm
https://www.webmd.com/cancer/guide/cancer-incidence-age
https://www.webmd.com/cancer/guide/cancer-incidence-age
https://www.hopkinsmedicine.org/health/conditions-and-diseases/high-blood-pressure-hypertension/hypertension-what-you-need-to-know-as-you-age
https://www.hopkinsmedicine.org/health/conditions-and-diseases/high-blood-pressure-hypertension/hypertension-what-you-need-to-know-as-you-age
https://www.hopkinsmedicine.org/health/conditions-and-diseases/high-blood-pressure-hypertension/hypertension-what-you-need-to-know-as-you-age
https://www.hopkinsmedicine.org/health/conditions-and-diseases/high-blood-pressure-hypertension/hypertension-what-you-need-to-know-as-you-age
https://www.webmd.com/diabetes/diabetes-link-age
https://www.webmd.com/diabetes/diabetes-link-age
https://www.mayoclinic.org/diseases-conditions/migraine-headache/symptoms-causes/syc-20360201
https://www.mayoclinic.org/diseases-conditions/migraine-headache/symptoms-causes/syc-20360201
https://www.mayoclinic.org/diseases-conditions/migraine-headache/symptoms-causes/syc-20360201

