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Abstract

Purpose The objective of this study was to compare cancer diagnoses by age, gender, and sexual orientation.

Methods This study used data on 129,431 heterosexual adults and 3,357 lesbian, gay, and bisexual (LGB) adults in the
2013-2016 National Health Interview Survey. Logistic regression models compared the prevalence of cancer diagnoses by
sexual orientation while controlling for demographics, socioeconomic status, and health profiles. Then, using coefficients
from fully adjusted models, we estimated average marginal effects to compare the probability of a cancer diagnosis by sexual
orientation across five age categories.

Results After controlling for demographic and socioeconomic characteristics, gay men (odds ratio [OR] 1.54; 95% con-
fidence interval [CI] 1.10-2.18) were more likely to have been diagnosed with cancer compared to heterosexual men, and
bisexual women (OR 1.70; 95% CI 1.16-2.48) were more likely to have been diagnosed with cancer compared to heterosexual
women. Gay men aged 65 years and older were 6.0% points (p < 0.05) more likely to be diagnosed with cancer compared to
heterosexual men of the same age. Bisexual women aged 65 years and older were 7.6% points (p <0.05) more likely to be
diagnosed with cancer compared to women of the same age.

Conclusions Some sexual minorities may be at greater risk for cancer (or having a personal history of cancer) compared
to heterosexuals. More research on cancer detection, treatment, and survivorship in sexual minorities is critically needed.
Health care providers and public health practitioners should be aware of the unique health care needs in LGB adults, includ-
ing their elevated cancer risks.
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Introduction heterosexual adults possibly due to “minority stress,” which

is considered the additional stress associated with being a

A large body of public health research has documented
health disparities for sexual minorities in the United States
[1-4]. Lesbian, gay, and bisexual (LGB) adults are more
likely to report worse physical and mental health outcomes,
disability, and adverse health behaviors (e.g., cigarette
smoking and heavy alcohol consumption) compared to
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member of a marginalized minority community [5, 6]. Dis-
criminatory environments stigmatize sexual minorities and
engender feelings of rejection, shame, and low self-esteem,
which can negatively shape their health-related behaviors
and increase their risk for impaired health and chronic dis-
ease [7, 8].

Although numerous studies have examined mental health
and substance use in sexual minorities, much less research
(but a growing body of research) has focused on physical
health outcomes and chronic disease, including cancer—the
second leading cause of death in the United States [9-14].
The prevalence of cancer may differ for sexual minorities
compared to heterosexual populations for several reasons
[15-20]. First, LGB adults are more likely to experience
barriers to routine medical care, and they are less likely
to receive age- and sex-appropriate cancer screenings [3,
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21-24]. Forgone cancer screenings can delay early detec-
tion and possibly lead to more severe or fatal cancer diag-
noses. Second, sexual minorities are more likely to exhibit
behavioral risk factors linked to cancer, including tobacco
use, heavy alcohol consumption, and—for sexual minority
women—nulliparity and obesity [1, 2, 25, 26]. Finally, viral
infections from human papillomavirus (HPV) and human
immunodeficiency virus (HIV) increase risk for specific
cancer types, including cervical, prostate, colorectal, and
lymphatic cancers [27, 28]. Some sexual minorities may not
receive timely HPV and HIV screenings while others may
be at greater risk of contracting HPV and HIV infections
[27,29-31].

Very few studies have directly compared a variety of can-
cer outcomes—such as cancer incidence and prevalence,
cancer treatment, quality of life, and survivorship—by sex-
ual orientation, primarily due to the lack of sexual orienta-
tion data collection in cancer surveillance research [15, 32].
Relatedly, very few datasets on adults aged 65 years and
older (who are particularly at risk for cancer) have not yet
added questions or measurements of sexual orientation [13].
Meanwhile, cancer registries do not collect information on
sexual orientation, and until recently, very few population-
based health surveys have ascertained sexual orientation.
To circumvent these issues, prior studies have indirectly
compared population-based cancer incidence to area-level
densities of sexual minorities. Specifically, Boehmer et
al. detected associations between the number of same-sex
households in a county—used as a proxy for the density of
sexual minorities in a county—to elevated incidence and
mortality rates of breast cancer (for sexual minority women),
lung cancer (for sexual minority men), and colorectal cancer
(for both sexual minority men and women) [33-35]. Other
research used data on women in cohabiting same-sex rela-
tionships in the National Health Interview Survey—assumed
to be sexual minority—and found that women in same-sex
couples exhibited elevated odds of breast cancer mortality
compared to women in different-sex couples [36].

Recent studies have also directly compared cancer prev-
alence (or having a history of cancer) by sexual orienta-
tion using samples from state-based healthy surveys. For
instance, data from the California Health Interview Survey
found that gay men exhibited greater odds of being diag-
nosed with cancer compared to heterosexual men. Similar
findings were not found among sexual minority women
[16, 37]. Another study used data from 27 states in the
2014-2015 Behavioral Risk Factor Surveillance System,
and found that gay men were significantly (p <0.05) more
likely to be diagnosed with cancer compared to heterosexual
men, and bisexual women were marginally (p <0.10) more
likely to be diagnosed with cancer compared to heterosexual
women after controlling for demographic and socioeco-
nomic status [38].
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Our study builds on previous research and extends the
analysis to all states using representative data in the National
Health Interview Survey on cancer diagnoses and sexual
orientation. We compare the prevalence of cancer diagnoses
(i.e., an indicator of having a personal history of cancer) by
gender and sexual orientation, and then we evaluate the rela-
tionship between sexual orientation and cancer diagnoses
across different age categories. We hypothesize that sexual
minorities are more likely to have been diagnosed with can-
cer compared to heterosexual adults, and differences may
vary by gender and sexual orientation due to differences in
cancer risks. Previous research has noted important differ-
ences in LGB health that vary at the intersections of gender
and sexual orientation [1, 2, 4]. Furthermore, we hypoth-
esize that sexual minorities may be at greater risk of cancer
diagnoses as they age, as cumulative exposure to minority
stress may lead to elevated cancer risks and subsequent diag-
noses in later life. This research has far-reaching implica-
tions: knowing the specific epidemiology of cancer by age,
gender, and sexual orientation can inform best practices for
improving cancer-related care, public health campaigns, and
cancer prevention services in the United States.

Methods
Data source

This study relied on data from the 2013-2016 National
Health Interview Surveys (NHIS), a nationally representa-
tive health survey of the civilian, non-institutionalized popu-
lation. Conducted annually by the National Center for Health
Statistics at the Centers for Disease Control and Prevention,
the NHIS is one of the most comprehensive resources on the
nation’s health [39]. The family core questionnaire records
basic health and disability information for each household
member while a single random adult in each household is
selected for a detailed interview on more specific health
information that includes medical diagnoses, health behav-
iors, and access to health care. Our study sample was drawn
from the sample adult component in the [IPUMS Health Sur-
veys, a harmonized version of the 2013-2016 NHIS [40].
Approximately 75% of the selected households completed
the survey, and 81% of selected adults completed the sample
adult component [41].

Study sample

Beginning in 2013, a question regarding sexual orientation
was added to the sample adult component of the NHIS [35].
Respondents aged 18 years and older were asked which of
the following categories best represents how they thought of
themselves: lesbian or gay; straight, that is, not gay; bisexual;
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something else; I don’t know the answer; or refuse. We clas-
sified respondents as lesbian (n=1,029), gay (n=1,213),
bisexual (n=1,115), and heterosexual (n=129,431). All
analyses were stratified separately for men and women, and
we excluded respondents that indicated their sexual orienta-
tion as something else (n=389), did not know the answer
(n=1798) or refused to answer (n=_808), as well as respond-
ents missing information on cancer diagnoses (n=114). Ini-
tial quality assessments conducted by the National Center for
Health Statistics found minimal classification error among
adults indicating their sexual orientation as something else
or did not know the answer, but item non-response (i.e.,
“refused to answer”’) was higher among older respondents,
respondents with lower levels of education, respondents
residing in rural areas, and respondents not completing the
survey in English [42].

Statistical analysis

We used descriptive statistics to characterize the study sam-
ple by gender and sexual orientation. Pearson Chi square
tests were used to compare demographic and socioeconomic
characteristics across sexual orientation categories. Then, we
estimated the prevalence of cancer diagnoses by gender and
sexual orientation. Cancer diagnoses were based on affirma-
tive responses when respondents were asked whether they
have ever been told by a doctor or other health professional
that they had “cancer or a malignancy of any kind.” Next,
logistic regression models were used to compare the preva-
lence of cancer diagnoses. In a series of logistic regression
models, we incrementally included additional covariates to
determine how the addition of possible confounders (age,
race/ethnicity, relationship status, the presence of children in
the household, educational attainment, family income rela-
tive to poverty, and employment status) and potential media-
tors (health insurance status, a recent doctor’s office visit,
body weight, smoking status, and heavy drinking) affected
differences in receiving a cancer diagnosis by sexual ori-
entation (final models also included region and year fixed
effects without changing the main results) [43—47]. Model
1 did not include any covariates. Model 2 controlled for age
and race/ethnicity. Model 3 added covariates for relationship
status and the presence of minor children in the households.
Model 4 added covariates representing socioeconomic sta-
tus, including educational attainment, family income relative
to poverty, and employment status. Model 5 added covari-
ates representing health profiles that are related to receiv-
ing a cancer diagnosis, including health insurance status (if
multiple sources of health insurance were reported for an
observation, we assigned primary source of coverage in the
following order: public, private, and uninsured), having a
visit to a provider’s office in the previous 12 months, body
weight relative to body mass index (BMI), smoking status,

and episodes of heavy drinking days (defined as having 5 or
more drinks for men and 4 or more drinks for women in one
day) [48] in the previous 12 months. Model 6 added covari-
ates for US Census region and survey year. Finally, we used
the coefficients from the fully adjusted logistic regression
models (Model 6) to estimate average marginal effects of a
cancer diagnosis for lesbian, gay, and bisexual adults (com-
pared to a heterosexual adults) across five different age cat-
egories (18-25, 26-34, 35-49, 50-64, > 65 years). Results
from the logistic regression models are presented as adjusted
odds ratios (ORs) with 95% confidence intervals (CIs). Mar-
ginal effects are presented in percentage point changes with
95% confidence intervals which indicate the difference in the
probability of receiving a cancer diagnosis for each sexual
orientation compared to the comparison group (heterosexu-
als) [49]. We conducted all analyses separately for men and
women in Stata version 14 using survey weights and the svy
command to adjust standard errors for the complex survey
design of the NHIS and to generate nationally representa-
tive estimates. The margins command in Stata was used to
estimate average marginal effects with survey weights.

Results

Sociodemographic and health characteristics
by sexual orientation

Table 1 presents demographic and socioeconomic character-
istics of the U.S. adult population by gender and sexual ori-
entation. Approximately 2.4% of the U.S. adult population
identified as lesbian, gay, or bisexual in the NHIS. Compared
to heterosexual men, gay, and bisexual men were more likely
to be younger, less likely to be married or living with a part-
ner, and less likely to have a child in the household. Gay men
reported higher levels of educational attainment and rela-
tively similar levels of employment and poverty compared
to heterosexual men. Bisexual men were less likely to work
full-time and nearly twice as likely to have family incomes
below the federal poverty level compared to heterosexual or
gay men. Bisexual men were most likely to be uninsured;
gay men were most likely to have an office visit in the prior
12 months compared to heterosexual or bisexual men; and
gay and bisexual men were more likely to be current smok-
ers and report a heavy drinking day in the prior 12 months
compared to heterosexual men.

Compared to heterosexual women, lesbian and bisexual
women were younger, less likely to be married or living
with a partner, and less likely to have a child in the house-
hold. Lesbian women were more likely to have a college
degree but similar levels of poverty compared to hetero-
sexual women. Bisexual women were more likely to have
family incomes below the poverty threshold compared to
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Table 1 Characteristics of U.S. adults, by gender and sexual orientation (n = 132,788)

Men Women

Heterosexual =~ Gay Bisexual p Value Heterosexual Lesbian Bisexual p Value

Unweighted sample size (Wt%) 58,087 (97.7) 1213 (1.8) 335(0.5) <0.001 71,344 (97.5) 1,029(1.4) 780(l.1) <0.001

Age (years)
18-25 6,643 (14.7) 160 (19.1) 84 (319) <0.001 7,001 (13.2) 155(18.2) 241 (37.6) <0.001
26-34 8,925 (16.0) 216 (17.5) 66 (17.1) 10,921 (15.5) 197 (18.8) 244 (29.3)
35-49 13,989 (25.6) 353 (29.7) 68 (20.8) 16,512 (24.9) 270(25.9) 174(20.2)
50-64 15,354 (26.0) 344 (24.5) 74 (19.6) 18,001 (25.8) 287(28.2) 82(9.5)
65+ 13,176 (17.7) 140 (9.2) 43 (10.7) 18,909 (20.7) 120 (8.8) 39 (3.5)
Race/ethnicity
Non-Hispanic white 38,189 (66.5) 827 (68.1) 227 (64.9) 0.33 44,828 (65.6) 655 (64.4) 528(69.0) 0.32
Non-Hispanic black 6,831 (11.0) 134 (12.6) 33(9.0) 10,349 (12.6) 177(15.2) 110(12.1)
Hispanic 8,877 (16.0) 185 (15.0) 49 (18.9) 11,231 (14.9) 144 (15.2) 102 (12.8)
Non-Hispanic other 4,190 (6.5) 67 (4.3) 26 (7.1) 4,936 (6.9) 53(5.2) 40 (6.2)

Relationship status
Married or living with a partner 28,323 (57.0) 179 (19.4) 50(16.8)  <0.001 29,908 (51.8) 217(24.9) 145(23.2) <0.001

Separated/divorced/widowed 13,044 (14.8) 134 (9.5) 72 (19.7) 24,519 (24.4) 188 (154) 197(17.9)

Never married 16,625 (28.0) 892 (70.5) 213 (63.5) 16,748 (23.7) 620 (59.6) 434 (58.5)

Missing data 95 (0.1) 8 (0.6) 0(0.0) 169 (0.2) 4(0.2) 4(0.5)
Child < 18 years in household 15,204 (33.3) 71 (10.7) 46 (24.4) <0.001 23,655(37.7) 221(26.5) 275(35.7) <0.001
Educational attainment

Less than high school 8,276 (13.4) 71(5.9) 35 (15.7) <0.001 9,988 (12.4) 90 (8.1) 84 (12.8) <0.001
High school graduate 15,361 (26.4) 206 (18.5) 54 (18.5) 17,677 24.6) 194 (19.2) 162 (21.3)
Some college 17,129 (29.5) 361 (32.6) 131 (34.2) 22,846 (31.9) 335(31.9) 299 (37.3)
>Bachelor’s degree 17,102 (30.3) 574 (42.8) 115 (31.6) 20,557 (30.6) 409 (40.8) 234 (28.5)
Missing data 219 (0.5) 1(0.2) 0(0.0) 276 (0.4) 1 (0.0) 1(0.1)

Family income relative to poverty
At or above poverty threshold 47,383 (84.1) 1,025 (86.3) 245(77.8) 0.001 54,634 (80.2) 820(83.6) 503 (69.6) <0.001

Below poverty threshold 7,670 (10.5) 157 (11.1) 79 (18.5) 12,364 (13.5) 177 (13.4) 250 (26.0)
Missing data 3,034 (5.4) 31 (2.6) 11 (33.7) 4,364 (6.3) 32 (2.9) 27 (4.4)
Employment status
Full-time 30,582 (55.5) 664 (53.8) 151 (40.5) <0.001 26,097 (38.1) 525(52.6) 308 (36.7) <0.001
Part-time 6,066 (10.9) 174 (14.1) 52 (14.5) 10,715 (16.2) 152 (15.0) 173 (22.8)
Unemployed 2,537 (4.9) 63 (5.0) 29 (11.4) 2,687 (3.9) 63 (6.0) 77 (12.4)
Not in labor force 18,318 (27.7) 298 (25.0) 101 (33.1) 31,190 (40.7) 280 (26.0) 210 (26.9)
Missing data 625 (1.1) 15 (2.1) 2(0.5) 655 (1.1) 9 (0.5) 12 (1.3)
Health insurance status
Private 29,349 (55.5) 753 (64.4) 189 (55.0) <0.001 32,892 (52.6) 586 (60.4) 395(55.3) <0.001
Public 20,336 (30.1) 301 (22.4) 100 (26.5) 30,525 (36.3) 317 (26.5) 263 (29.6)
Uninsured 8,160 (13.9) 153 (12.3) 42 (16.7) 7,680 (10.7) 120 (12.7) 118 (14.7)
Missing data 242 (0.6) 6 (0.8) 4(1.8) 247 (0.5) 6 (0.5) 4(0.4)
Office visit in prior 12 months
Yes 44,961 (77.2) 1,017 (83.4) 262(77.6) 0.01 63,574 (88.9) 877 (84.5) 696 (88.5) 0.01
No 13,010 (22.6) 194 (16.3) 73 (22.4) 7,657 (10.9) 150 (15.4) 83 (11.3)
Missing data 116 (0.2) 2(0.4) 0(0.0) 113 (0.2) 2(0.1) 1(0.2)

heterosexual or lesbian women. Full-time employment was  have no office visit in the prior 12 months, and lesbian and
highest among lesbian women. Compared to heterosexual  bisexual women were more likely to be obese, current smok-
women, lesbian and bisexual women were more likely to  ers, and report a heavy drinking day in the prior 12 months
report uninsurance. Lesbian women were most likely to ~ compared to heterosexual women.
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Table 1 (continued)

Men Women
Heterosexual =~ Gay Bisexual p Value Heterosexual Lesbian Bisexual p Value
Body weight
Underweight 530 (1.0) 25(3.2) 10 (3.4) <0.001 1,775 (2.5) 18 (1.7) 16 (2.3) <0.001
Normal or healthy weight 16,276 (28.0) 464 (38.3) 115 (33.6) 26,106 (37.9) 340(34.1) 281 (35.0)
Overweight 23,792 (40.5) 439 (34.2) 104 (31.5) 19,700 (27.3) 272 (25.0)0 181 (23.1)
Obese 16,956 (29.6) 279 (24.0) 105 (31.3) 20,789 (27.8) 376 (36.8) 285 (37.4)
Missing data 533 (0.9) 6 (0.4) 1(0.2) 2,974 (4.5) 23 (2.4) 17 (2.2)
Smoking status
Never smoked 30,970 (56.1) 634 (54.1) 171 (56.1)  0.003 46,557 (67.0) 526 (53.5) 406 (59.1) <0.001
Former smoker 15,926 (25.6) 289 (22.4) 74 (19.3) 14,144 (18.8) 248 (25.0) 163 (18.1)
Current smoker 11,120 (18.2) 287 (23.3) 90 (24.7) 10,547 (14.1) 254 (21.4) 211 (22.8)
Missing data 71(0.1) 3(0.2) 0(0.0) 96 (0.1) 1 (0.0) 0(0.0)
Any heavy drinking day in prior 12 months
Yes 17,553 (30.7) 441 (37.0) 140 (45.9) 0.004 11,724 (17.1)  321(29.1) 342 (40.1) <0.001
No 39,333 (67.2) 752 (60.9) 189 (53.2) 58,725 (81.6) 692 (69.1) 422 (58.1)
Missing data 1,201 (2.1) 20 (2.1) 6 (0.9) 895 (1.3) 16 (1.8) 16 (1.8)

Data are from the 2013-2016 National Health Interview Surveys, adults 18 or older

Differences in cancer diagnoses by gender
and sexual orientation

Table 2 presents the prevalence of cancer diagnoses by
sexual orientation for men as well as the results from
logistic regression models. Approximately 8.0% of het-

These unadjusted differences were not statistically differ-
ent, as indicated by the unadjusted odds ratios (ORs) in
Model 1 (OR 1.08; 95% CI 0.82-1.43 for gay men and OR
0.62; 95% CI 0.28-1.37 for bisexual men). After control-
ling for age and race/ethnicity in Model 2, however, gay
men (OR 1.59; 95% CI 1.14-2.21) were more likely to

be diagnosed with cancer compared to heterosexual men.
There were no differences between heterosexual men and

erosexual men, 8.6% of gay men, and 5.1% of bisexual
men have been diagnosed with any cancer in their lifetime.

Table 2 Cancer diagnosis prevalence and logistic regression analysis of men by sexual orientation (n = 59,635)

Cancer diag- Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
nosis
Prevalence (%) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Sexual orientation

Heterosexual 8.0 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]

(n=58,087)

Gay 8.6 1.08 (0.82-1.43) 1.59 (1.14— 1.75 (1.25- 1.68 (1.19— 1.56 (1.11- 1.54 (1.10-
(n=1,213) 2,21y 2.45)%+ 2.35)%% 2.20)%* 2.18)%*
Bisexual 5.1 0.62 (0.28-1.37) 0.94 (0.43-2.05) 1.06 (0.47-2.40) 0.95 (0.42-2.16) 0.95 (0.42-2.14) 0.96 (0.42-2.19)
(n=335)

Data are from the 2013-2016 National Health Interview Survey, adults aged 18 years and older. Adjusted odds ratios control for the covari-
ates listed in the table. Model 1 did not include any covariates. Model 2 controlled for age and race/ethnicity. Model 3 controlled for age, race/
ethnicity, relationship status, and children < 18 years in the household. Model 4 controlled for age, race/ethnicity, relationship status, and chil-
dren < 18 years in the household, educational attainment, family income relative to poverty, and employment status. Model 5 controlled for age,
race/ethnicity, relationship status, and children <18 years in the household, educational attainment, family income relative to poverty, employ-
ment status, health insurance status, no office visit in the prior 12 months, unmet medical care due to cost, body weight, smoking status, and
heavy drinking. Model 6 controlled for age, race/ethnicity, relationship status, and children < 18 years in the household, educational attainment,
family income relative to poverty, employment status, health insurance status, no office visit in the prior 12 months, unmet medical care due to
cost, body weight, smoking status, heavy drinking, US Census region, and survey year. Indicators were included when data were missing for all
covariates in order to maintain a robust sample size

OR odds ratio
**p <0.05
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bisexual men (OR 0.94; 95% CI 0.43-2.05) in reporting
a cancer diagnosis after adjusting for age and race/eth-
nicity. These patterns remained consistent after adding
additional covariates in Models 3—6. After controlling for
demographic characteristics, socioeconomic status, and
health profiles in a fully adjusted model (Model 6), gay
men (OR 1.54; 95% CI 1.10-2.18) reported increased odds
of a cancer diagnosis compared to heterosexual men. Odds
of a cancer diagnosis between bisexual men (OR 0.96;
95% CI 0.42-2.19) and heterosexual men were not statisti-
cally significant.

Table 3 presents the prevalence of cancer diagnoses
by sexual orientation and logistic regression results for
women. Approximately 9.6% of heterosexual women, 8.9%
of lesbian women, and 7.2% of bisexual women have been
diagnosed with any type of cancer in their lifetimes. The
unadjusted odds ratios in Model 1 indicate similarities in
the prevalence of cancer diagnoses between heterosexual
women and lesbians (OR 0.93; 95% CI 0.72-1.19) and
bisexual women (OR 0.74; 95% CI 0.52-1.04). After con-
trolling for age and race/ethnicity in Model 2, bisexual
women (OR 1.86; 95% CI 1.28-2.68) were more likely
to report receiving a cancer diagnosis compared to het-
erosexual women. The adjusted differences between het-
erosexual women and lesbian women (OR 1.21; 95% CI
0.93-1.58) were not statistically significant. Findings were
similar after including additional covariates in Models
3-6: bisexual women (OR 1.70; 95% CI 1.16-2.48) were
more likely to be diagnosed with cancer compared to het-
erosexual women in a fully adjusted model (Model 6).

Cancer diagnoses by sexual orientation and age

We used coefficients from the fully adjusted logistic regres-
sion models (Model 6 in Tables 2, 3) to estimate the average
marginal effects (presented in percentage point changes) of
each sexual orientation (compared to heterosexual) on the
probably of a cancer diagnoses by age category. Figure 1
illustrates the change in the probability of a cancer diagnosis
for gay and bisexual men relative to heterosexual men by
age category. There are no differences in the likelihood of
a cancer diagnosis between younger (18-25 years) gay and
heterosexual men. As gay men age, their predicted probabil-
ity of a cancer diagnosis increases relative to heterosexual
men, which ranged from a 0.7% point (95% CI1 0.01-1.5 pp)
increase for gay men aged 2634 years to a 6.0% point (95%
CI 0.7-11.2 pp) increase for gay men aged 65 years and
older. Meanwhile, the average marginal effects for bisexual
men indicated no differences in likelihood of a cancer diag-
nosis across different age categories.

Figure 2 illustrates the changes in the probability of a
cancer diagnosis for lesbian and bisexual women relative
to heterosexual women by age category. Compared to het-
erosexual women, lesbian women were not more likely to
receive a cancer diagnosis in any age category after control-
ling for sociodemographic characteristics. Bisexual women
in every age category, however, were more likely to receive
a cancer diagnosis compared to heterosexual women of the
same age. Younger bisexual women (18-25 years) were
0.8% points (95% CI 0.05-1.5 pp) more likely to have a
cancer diagnosis, and this likelihood increased as bisexual

Table 3 Cancer diagnosis prevalence and logistic regression analysis of women by sexual orientation (n = 73,153)

Cancer Diag- Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

nosis

Prevalence (%) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Sexual orientation

Heterosexual 9.6 Reference Reference Reference Reference Reference Reference
(n=171,344)
Lesbian 8.9 0.93 (0.72-1.19) 1.21(0.93-1.58) 1.21 (0.92-1.59) 1.22(0.93-1.60) 1.17 (0.89-1.54) 1.18 (0.90-1.55)
(n=1,029)
Bisexual 7.2 0.74 (0.52-1.04) 1.86 (1.28- 1.81 (1.25— 1.80 (1.24- 1.72 (1.18- 1.70 (1.16—
(n=1780) 2.68)** 2.62)%* 2.61)%* 2.51)%* 2.48)%**

Data are from the 2013-2016 National Health Interview Survey, adults aged 18 years and older. Adjusted odds ratios control for the covari-
ates listed in the table. Model 1 did not include any covariates. Model 2 controlled for age and race/ethnicity. Model 3 controlled for age, race/
ethnicity, relationship status, and children < 18 years in the household. Model 4 controlled for age, race/ethnicity, relationship status, and chil-
dren < 18 years in the household, educational attainment, family income relative to poverty, and employment status. Model 5 controlled for age,
race/ethnicity, relationship status, and children < 18 years in the household, educational attainment, family income relative to poverty, employ-
ment status, health insurance status, no office visit in the prior 12 months, unmet medical care due to cost, body weight, smoking status, and
heavy drinking. Model 6 controlled for age, race/ethnicity, relationship status, and children < 18 years in the household, educational attainment,
family income relative to poverty, employment status, health insurance status, no office visit in the prior 12 months, unmet medical care due to
cost, body weight, smoking status, heavy drinking, US Census region, and survey year. Indicators were included when data were missing for all
covariates in order to maintain a robust sample size

OR odds ratio
*#p <0.05
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Fig. 1 Changes in the Probability of a cancer diagnosis by sexual ori-
entation and age category, compared to heterosexual men. Data are
from the 2013-2016 National Health Interview Survey, adults aged
18 years and older. Average marginal effects indicate the change in
the probability of receiving a cancer diagnoses compared to the com-
parison group (heterosexual men). Average marginal effects were
obtained from logistic regression models controlling for age, race/
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Fig.2 Changes in the probability of a cancer diagnosis by sexual ori-
entation and age category, compared to heterosexual women. Data are
from the 2013-2016 National Health Interview Survey, adults aged
18 years and older. Average marginal effects indicate the change in
the probability of receiving a cancer diagnoses compared to the com-
parison group (heterosexual men). Average marginal effects were
obtained from logistic regression models controlling for age, race/

women aged. Compared to heterosexual women, bisexual
women between aged 26-34, 35-49, 50-64, and > 65 years
were 2.0 (95% CI 0.2-3.8 pp), 3.9 (95% CI1 0.5-7.2 pp), 6.6

Bisexual Men

ethnicity, relationship status, the presence of a minor child in the
household, educational attainment, family income relative to the fed-
eral poverty guidelines (FPG), employment status, primary source of
health insurance, having a visit to a provider’s office in the previous
12 months, body weight, smoking status, heavy drinking days in the
previous 12 months, US Census region, and survey year

18-25
(241)

26-34 35-49 50-64
(244) (174) (82)

Bisexual Women

>65
(39

ethnicity, relationship status, the presence of a minor child in the
household, educational attainment, family income relative to the fed-
eral poverty guidelines (FPG), employment status, primary source of
health insurance, having a visit to a provider’s office in the previous
12 months, body weight, smoking status, heavy drinking days in the
previous 12 months, US Census region, and survey year

(95% CI 1.1-12.0 pp), and 7.6 (95% CI 1.4-13.9 pp) per-
centage points more likely to receive a cancer diagnosis,
respectively.
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Discussion

Previous studies have suggested that the prevalence of can-
cer, or at least having a personal history of cancer, may be
higher for some sexual minorities compared to heterosexu-
als given their greater exposure to cancer risk factors [16,
36-38]. Unfortunately, limited data collection on sexual
orientation has prevented research on cancer-related diag-
noses, treatment, and survivorship in sexual minorities.
We used data from the 2013-2016 NHIS to compare the
odds of being diagnosed with cancer by sexual orienta-
tion, gender, and age. Consistent with prior population-
based research [38], we found gay men were more likely
to have been diagnosed with cancer compared to hetero-
sexual men, and bisexual women were more likely to have
been diagnosed with cancer compared to heterosexual
women after controlling for sociodemographic character-
istics. Moreover, we found evidence that the likelihood of
a cancer diagnosis increases by age for both gay men and
bisexual women relative to their heterosexual peers of the
same age. Interestingly, we did not find bisexual men or
lesbian women were more likely to report a cancer diag-
nosis compared to their heterosexual counterparts. This
may be due to small sample sizes, the lack of adequate
cancer screenings in these populations, or the skewed age
distribution of the sexual minority sample (nearly 90%
of the sexual minority sample was under 65 years of age,
which is approximately the median age [66 years] of can-
cer patients at first diagnosis) [50]. Much more research
should continue to explore whether and why some sexual
minorities may be more likely to be told they have cancer
compared to heterosexual populations. As more data are
collected, other research should study specific cancer types
as well as possible differences in cancer treatment, prog-
nosis, and survivorship by sexual orientation.

Limitations

There were numerous limitations to using the NHIS for
this study, including relatively small sample sizes for
sexual minorities. All responses to the NHIS were self-
reported, which can lead to response and recall bias when
describing sociodemographic characteristics and cancer
diagnoses. For instance, we relied on self-reports of cancer
diagnoses rather than cancer information collected in med-
ical records or cancer registries. Some types of cancer may
be underreported in health surveys [51, 52], while other
cancers may be undiagnosed and unknown to the respond-
ent [53]. Meanwhile, reporting sexual orientation may
suffer from selection bias. Lesbian and bisexual women,
for instance, may be more likely than gay and bisexual

@ Springer

men to disclose their sexual orientation [54]. Ascertain-
ing sexual orientation during in-person interviews with
NHIS surveyors may also discourage respondents from
reporting accurate sexual orientations, especially among
older age groups, rural populations, non-English speakers,
and racial and ethnic minorities [55]. The cancer burden
may be higher than what we estimated here to the extent
that older sexual minorities or sexual minorities from dis-
advantaged backgrounds were missing from the sample.

Our study would have benefited from additional informa-
tion missing in the NHIS. For example, transgender status or
gender identity was not ascertained. Transgender individuals
are often not identified in federally sponsored health surveys.
Given this group’s high risk of experiencing worse health
outcomes and health behaviors, the NHIS should continue
its work to incorporate gender identity in future surveys [56].
We were also missing data on important cancer risk fac-
tors, including nulliparity and histories of HPV in women
and data on HIV or seropositivity in men. Our study also
excludes other dimensions of sexual orientation, including
same-sex attractions or sexual behaviors. We were unable to
describe cancer diagnoses in sexual minorities who do not
personally identify as lesbian, gay, or bisexual. While some
evidence suggests that measuring single dimensions of sex-
ual orientation may be sufficient for epidemiological studies
[14], some individuals not identifying as LGB but engaging
in same-sex sexual behaviors may be at risk for HPV and
HIV-associated cancers. Our study may be underestimating
the prevalence of cancer diagnoses for sexual minorities if
the NHIS disproportionately excludes individuals engaging
in same-sex sexual behaviors and not identifying as LGB. As
more data are collected, future research should continue to
study cancer prevalence in different subgroups of the sexual
minority population, including the prevalence of cancer at
the intersections of sexual orientation, gender, race, ethnic-
ity, geography, and social class.

Future research should also explore other cancer-related
outcomes for sexual minorities, including cancer incidence,
age at cancer diagnosis, and mortality. Unfortunately, cancer
registries, such as the National Cancer Institute’s (NCI) Sur-
veillance, Epidemiology, and End Results (SEER) Program,
do not routinely collect sexual orientation [32]. The SEER
Program maintains cancer incidence, survival data, patient
demographics (e.g. age, race, ethnicity, and geography),
stage of diagnosis, and first course of treatment from state-
based cancer registries. The SEER Program should follow
the lead of national health surveys and begin to identify ways
to capture sexual orientation from medical records and can-
cer registries when possible. For instance, cancer registrars
could collect information on sexual orientation in follow-up
interviews with participants and/or their families to better
understand sexuality and family relationships. For example,
marital status and the gender of the spouse or partner could
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be collected by registry surveyors—which would provide
information on a subset of LGB cancer survivors in same-
sex relationships. Nevertheless, recent progress towards
adding sexual orientation and gender identity to electronic
health records will facilitate more cancer research in sexual
minority populations [57].

Conclusions

Knowing the epidemiology of cancer and cancer risk factors
by sexual orientation, gender, and age can inform interven-
tion strategies for public health practitioners and health care
providers. For instance, public health campaigns should con-
tinue to target health behaviors that expose sexual minori-
ties to cancer risks, including tobacco use, heavy alcohol
consumption, and obesity. A multifaceted approach may
be needed to address cancer risks and may include com-
munity-level interventions specific to the LGB population;
insurance-level incentives to modify health behaviors (e.g.
wellness and health promotion programs); and policy-level
measures that target stress-inducing discrimination and
stigma (e.g. nondiscrimination protections in employment,
health care, and education). Other approaches may consider
monitoring cancer screening rates or cancer prevalence
alongside advances in sexual orientation data collection.
Health facilities, community-based organizations, and pub-
lic health departments, for instance, should consider setting
goals for cancer screenings (or other cancer-related metrics)
for sexual minorities and identify strategies for achieving
those goals at the state or local level. For instance, LGBT-
serving community organizations should consider working
collaboratively with local non-profit hospitals to identify
gaps in cancer screenings for sexual minorities using elec-
tronic health records. Identifying baseline data and setting
benchmarks for sexual minorities in community health needs
assessments (a federal requirement for non-profit hospitals)
[58] could help advance equity in cancer care for LGB
people.

Finally, health care providers will play an important role
in preventing, detecting, and treating cancer in sexual minor-
ity populations. Providers should be aware and mindful of
the unique health care needs in LGB adults, including their
elevated cancer risks. Primary care providers must create
welcoming and safe environments, build trust with their
LGB patients, and encourage routine cancer screenings rec-
ommended by the American Cancer Society and the U.S.
Preventive Services Task Force. Additionally, oncologists
should further enhance the cancer care continuum with cul-
turally-sensitive services and tailored support programs for
sexual minority patients [59]. Building a culture of accept-
ance across our medical system will help advance national

priorities for achieving health equity for all populations,
including lesbian, gay, and bisexual Americans.
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