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Objective: To investigate the joint impact of sexual orientation, gender identity, and race/ethnicity on colorectal
and breast cancer screening disparities in the United States.

Methods: Utilizing sampling weighted data from the 2016 and 2018 Behavioral Risk Factor Surveillance System,
we assessed differences in two metrics via chi-square statistics: 1) lifetime uptake, and 2) up-to-date colorectal
and breast cancer screening by sexual orientation and gender identity, within and across racial/ethnic
classifications.

Results: Within specific races/ethnicities, lifetime CRC screening was higher among gay/lesbian (within NH-
White, Hispanic, and Asian/Pacific Islander) and bisexual individuals (Hispanic) compared to straight in-
dividuals, and lowest overall among transgender women and transgender nonconforming populations (p < 0.05).
Asian transgender women had the lowest lifetime CRC screening (13.0%; w.n. = 1,428). Lifetime breast cancer
screening was lowest among the Hispanic bisexual population (86.6%; w.n. = 26,940) and Hispanic transgender
nonconforming population (71.8%; w.n. = 739); within all races, SGM individuals (except NH-White, Hispanic,
and Black bisexual populations, and NH-White transgender men) had greater breast cancer screening adherence
compared to straight individuals.

Conclusions: Due to small, unweighted sample sizes, results should be interpreted with caution. Heterogeneity in
screening participation by SGM status within and across racial/ethnic groups were observed, revealing the need
to disaggregate data to account for intersecting identities and for studies with larger sample sizes to increase
estimate reliability.

1. Introduction rates in the US do not currently meet the goals set by the Healthy People

2030 targets of 69.3% (Office of Health Promotion and Disease Pre-

In the United States (U.S.), screening of detectable cancers, such as
colorectal (CRC) and breast, remain sources of cancer burden (Centers
for Disease Control and Prevention [CDC], 2012). In 2022, CRC was the
fourth most prevalent type of cancer and the second leading cause of
cancer death (Siegel et al., 2022). Among women, breast cancer was the
number one most prevalent cancer type and the second leading cause of
cancer death (Siegel et al., 2022). Studies on CRC and breast cancer
screening methods have shown that mortality can be reduced by
14-65% depending on the modality (Bretthauer, 2011; Kahi et al., 2009)
and age of initiation (Nelson et al., 2009; Warner, 2011), respectively.
Despite the demonstrated effectiveness of cancer screening, screening

vention [ODPHP], 2023a) and 80.3% (ODPHP, 2023b) for CRC and
breast cancer, respectively.

Cancer screening inequities are disparities that are unfair, avoidable,
or stemming from some form of systematic injustice (Braveman, 2006;
Kawachi et al., 2002). These inequities have been documented among
racial and ethnic groups. Minority groups, such as Black (Burgess et al.,
2011; Sauer et al., 2018), Hispanic, and Asian/Pacific Islander (Joseph
et al., 2012; CDC, 2012) have substantially lower CRC screening rates
than Non-Hispanic (NH) Whites. Similar inequities by race and ethnicity
in breast cancer screening exist (Sabatino et al., 2008; Smith-Bindman
et al., 2006; Swan et al., 2003). For both cancer types, mortality is
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highest among Black women (Gerend & Pai, 2008; Marcella & Miller,
2001; Siegel et al., 2022), and racial/ethnic minority groups are more
likely to be diagnosed at a late stage (Marcella & Miller, 2001; Sassi
et al., 2006). These differences in outcome and survival may be associ-
ated not only with lower screening rates among racial/ethnic groups,
but also with systemic barriers such as poorer access to high-quality
care, delays in treatment after diagnosis, or lack of insurance (Siegel
et al., 2019).

Inequities in cancer screening by sexual orientation and gender
identity have also been identified (Domogauer et al., 2022). Sexual and
gender minorities (SGM) include, but are not limited to, individuals who
identify as lesbian, gay, bisexual, asexual, transgender, or non-binary
(National Institutes of Health, 2023). Previous studies report that a
greater percentage of gay/bisexual men (Heslin et al., 2008) and
transgender men (Charkhchi et al., 2019; Tabaac et al., 2018) compared
to heterosexual and cisgender men, respectively, received CRC
screening. Additionally, sexual minority and transgender women are
less likely than heterosexual and cisgender women, respectively, to have
obtained a regular mammogram (Austin et al., 2013; Tabaac et al.,
2018). Similar to racial and ethnic minority groups, these inequities in
preventive health behavior among SGM groups may be tied to experi-
encing greater stressors due to discrimination and prejudice towards
their identity, negatively impacting their healthcare access and out-
comes (Meyer, 1995; Meyer & Frost, 2013). This elevated stress, as
described by the minority stress theory, contributes to distrust towards,
hindered communication with, and avoidance of future interactions
with medical providers, ultimately increasing the health risks among
SGM populations (Gessner et al., 2020). Other mechanisms driving
screening inequities among SGM and racial and ethnic minorities
include not seeking or receiving recommendations or patient education
from healthcare providers (Jackson et al., 2016); for example, some
providers may be unaware of breast cancer screening recommendations
for transgender men (Unger, 2015). There also exist systemic barriers to
screening relating to socioeconomic status, such as lack of insurance and
financial concerns, or transportation or geographical barriers (e.g.,
living in a rural place with limited access to healthcare) (Lombardo
et al., 2022; Miller et al., 2019).

According to the intersectionality theoretical framework, health
behavior disparities may be increased for individuals facing multiple,
intersecting types of discrimination, such as racism, sexism, homopho-
bia, and transphobia (Damaskos et al., 2018). These individuals’ lived
experiences and perceptions of mistreatment may serve as barriers to
participation in protective health behaviors, such as cancer screening
(Stenzel et al., 2022; Trinh et al., 2017), and lead to poorer health
outcomes (Hsieh & Ruther, 2016; Trinh et al., 2017; Veenstra, 2011).
Inequities in cervical cancer screening inequities by race/ethnicity and
sexual and gender minority status have been examined previously (Lin
et al., 2023); however, a few studies have explored the impact of this
intersection on CRC and breast cancer screening. One study reported
that a higher proportion of gay/bisexual men engaged in lifetime and
up-to-date screening than heterosexual men for all races except Asian
(Heslin et al.,, 2008), while lesbian women had lower odds of
mammography in comparison to heterosexual women for both Black
and Hispanic populations (Agénor et al., 2020).

Given the limited nature of the current literature, and the importance
of considering the impact of intersecting identities when designing in-
terventions to increase screening uptake (Ackerson & Gretebeck, 2007),
more evidence is needed. Therefore, the aim of the current study is to
describe variation in CRC and breast cancer screening uptake among
SGM within (SGM vs. heterosexual/cisgender of the same race/-
ethnicity) and across (SGM of color vs. heterosexual/cisgender
NH-White) racial/ethnic groups.
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2. Methods
2.1. Study population

Data for this study was sourced from the Centers for Disease Control
and Prevention (CDC) 2016 and 2018 Behavioral Risk Factor Surveil-
lance System (BRFSS), which is an annual telephone survey that asks
over 400,000 U.S. residents age eighteen and above about their
health-related risk behaviors, chronic health conditions, and use of
preventive services (CDC, 2019). We reported data from the 26 states
(see Supplementary Materials for details) and territories that collected
data on sexual orientation and gender identity, and from respondents
within the age range of 50-75 and those who identified as NH-White,
Black, Hispanic or Asian (including Pacific Islander). For breast cancer
analysis specifically, we also excluded individuals who identified as
cisgender male. (For details about exclusion criteria see Supplementary
Materials.) The final unweighted sample size was 183,610 individuals
for CRC screening (for details see Table 1a) and 103,855 individuals for
breast cancer screening (for details seeTable 1b).

2.2. Primary outcomes

Our primary outcomes were two-fold: 1) lifetime cancer screening
(“Never screened” vs. "Ever screened”), and 2) up-to-date screening
among those who had screened at least once in their lifetimes (“Not
recently screened” vs. “Screened According to Guidelines”). We used
questions from the BRFSS questionnaire to ascertain screening status for
the following testing methods: blood stool test (fecal occult blood test),
colonoscopy or sigmoidoscopy, and mammogram. The questions are
posed in the following way: “Have you ever had a <testing method>?" (to
which participants could respond with “Yes” or “No”). To determine
screening adherence, the question “How long has it been since you had
your last < testing method>?" (to which participants could respond with
“Within the past year,” “Within the past 2 years,” “Within the past 3
years,” “Within the past 5 years,” or “5 or more years ago”) was used
(CDC, 2015; 2018).

Up-to-date (adherent) screening was defined in accordance to the
United States Preventive Services Task Force (USPSTF) guidelines at the
time of collection, 2016 and 2018. For colorectal cancer, respondents
aged 50 to 75 were considered adherent to recommended screening
guidelines if they reported completing at least one of the following three
tests: 1) High-sensitivity fecal occult blood test (FOBT) or blood stool
test within the past year; 2) Flexible sigmoidoscopy in the previous 5
years with FOBT in the last three years; or 3) Colonoscopy screening in
the previous 10 years (Bibbins-Domingo et al., 2016). For breast cancer,
USPSTF guidelines define biannual screening mammography for women
aged 50 to 75 is considered adherent (Siu, 2016). However, it is unclear
how these guidelines apply to transgender, nonbinary, nonconforming,
or intersex individuals who are were either assigned female sex at birth
or have breasts (Caughey et al., 2021). For example, transgender men
who have not completed a bilateral mastectomy, or have only under-
gone breast reduction surgery, may be at risk for breast cancer due to
residual breast tissue (Fehl et al., 2019). Additionally, transgender
women may be at risk of developing breast cancer due to the use of
gender-affirming hormone therapy to increase estrogen levels while
suppressing endogenous testosterone (von Vaupel-Klein & Walsh,
2021). Therefore, we will use the term “individuals” to refer to all those
who are at risk for breast cancer, as well as use the term “recent” or
“up-to-date” in lieu of “adherent” to describe screening behavior since
not all eligible individuals are included in the recommendations. When
referencing previous literature, we will use the language of the cited
article.

We evaluated screening according to sexual and gender minority
(SGM) and racial/ethnic minority status. The BRFSS included three
categories for sexual orientation: straight, lesbian or gay, and bisexual
for both CRC and breast cancer analysis. For CRC, gender identity



Table 1a

Characteristics of individuals eligible for colorectal cancer screening by total population, sexual orientation, and gender identity (n = 183,610; w.n.

= 62,857,421).

Variables

% Overall Total Eligible
Population (95% CI) n
[w.n.]

Sexual Orientation

Gender Identity

% Straight (95%
CD n [w.n.]

% Lesbian or Gay
(95% CI) n [w.n.]

% Bisexual
(95% CD) n [w.
n]

% Cisgender Male
(95% CI) n [w.n.]

% Cisgender
Female (95% CI) n
[w.n.]

% Transgender
‘Woman (95% CI) n
[w.n.]

% Transgender

Man (95% CI) n [w.

n.]

% Transgender
Nonconforming (95%
CD n [w.n.]

Gender Identity
Cisgender Male

Cisgender Female

Transgender Woman

Transgender Man

Transgender
Nonconforming

Sexual Orientation

Straight

Lesbian or Gay

Bisexual

Age
50-59

60-75

Race
NH-White

Black

Hispanic

Asian

Education
Elementary School or

Some High School
High School

College

47.0 (46.6-47.5)
79,337 [39,925,629]

52.6 (52.1-53.1)
103,487 [44,556,632]

0.2 (0.1-0.3)
286 [154,402]
0.1 (0.08-0.1)
232 [90,700]
0.05 (0.04-0.07)
112 [44,498]

97.4 (97.2-97.6)
173,412 [79,567,202]

1.6 (1.4-1.7)
2,824 [1,275,889]
1.0 (0.9-1.1)
1,900 [830,605]

66.3 (65.9-66.7)
830,605 [56,250,349]

33.7 (33.3-34.1)
77,109 [28,590,204]

74.3 (73.8-74.8)
156,621 [63,057,996]

10.9 (10.6-11.2)
13,342 [9,232,404]

10.7 (10.2-11.1)
8,241 [9,036,868]
4.1 (3.9-4.4)
5,406 [3,513,285]

12.9 (11.2-12.1)
11,535 [10,911,786]
28.3 (27.9-28.7)
49,777 [23,991,894]

58.7 (58.2-59.2)
121,938 [49,778,629]

47.0 (46.5-47.5)
74,806
[37,434,735]
52.7 (52.2-53.2)
98,133
[41,907,979]
0.2 (0.1-0.2)
212 [120,640]
0.1 (0.08-0.1)
193 [78,084]
0.03 (0.02-0.05)
67 [25,742]

66.2 (65.8-66.7)
100,446
[52,728,284]

33.7 (33.3-34.2)
72,966
[26,838,918]

75.7 (75.2-76.2)
149,201
[60,261,069]

10.9 (10.5-11.2)
12,245
[8,633,274]

9.5 (9.1-9.9)
6,970 [7,568,246]
3.9 (3.6-4.2)
4,996 [3,104,612]

11.6 (11.2-12.1)
9,990 [9,251,103]
28.7 (28.2-29.0)
47,230
[22,800,076]
59.5 (59.0-60.0)
115,891
[47,381,044]

62.8 (58.2-67.2)
1,655 [801,772]

36.0 (31.6-40.6)
1,129 [458,960]

0.7 (0.4-1.3)
21 [8,958]
0.1 (0.04-0.3)
9 [1,316]
0.04 (0.1-1.2)
10 [4,882]

75.2 (70.6-79.3)
1,916 [959,721]

24.7 (20.7-29.4)
908 [316,167]

78.4 (72.4-83.4)
2,509
[1,000,215]

7.2(5.5-9.3)
126 [91,682]

8.5 (5.7-12.4)
134 [107,935]
6.0 (2.5-13.7)
55 [76,058]

7.9 (5.5-11.3)
95 [100,921]
19.0 (14.9-23.8)
418 [242,310]

73.0 (68.0-77.5)
2,307 [931,743]

51.8
(47.4-56.3)
878 [434,784]
45.9
(41.6-50.4)
976 [377,481]
0.9 (0.3-2.5)
19 [7,300]
0.4 (0.2-0.9)
10 [3,417]
0.9 (0.4-2.0)
17 [7,623]

71.0
(66.8-74.9)
1,213
[590,212]
28.9
(25.0-33.2)
687 [240,394]

70.6
(65.8-75.1)
1,605
[586,751]
14.3
(11.0-18.3)
134 [118,757]
10.5 (7.6-14.2)
102 [86,830]
4.6 (2.7-7.8)
59 [38,267]

13.4 (9.8-17.9)
120 [110,965]
23.8
(20.3-27.7)
471 [197,708]
62.7
(58.1-67.2)

96.8 (96.5-97.0)
74,806
[37,434,735]
2.1(1.9-2.3)
1,655 [801,772]
1.1 (1.0-1.3)
878 [434,784]

67.3 (66.7-68.0)
46,865
[26,878,245]

32.7 (32.0-33.3)
32,472
[13,047,384]

74.3 (73.5-75.1)
68,196
[29,673,071]

10.4 (9.9-10.9)
5,117 [4,155,023]

11.0 (10.3-11.6)
3,506 [4,380,711]
4.3 (3.9-4.7)
2,518 [1,716,824]

13.5(12.9-14.1)
5,169 [5,381,790]
28.7 (28.1-29.3)
21,699
[11,456,215]
57.6 (56.9-58.4)
52,312
[23,014,626]

98.0 (97.8-98.2)
98,133
[41,907,979]
1.1 (0.9-1.3)
1,129 [458,960]
0.9 (0.8-1.0)
976 [377,481]

65.4 (64.8-66.0)
59,169
[29,127,889]

34.6 (34.0-35.2)
44,318
[15,428,743]

74.4 (73.7-75.1)
87,808
[33,168,654]

11.3 (10.8-11.7)
8,145 [5,020,182]

10.3 (9.8-10.9)
4,685 [4,593,935]
4.0 (3.6-4.4)
2,849 [1,773,862]

12.2(11.6-12.8)
6,262 [5,442,189]
27.9 (27.3-28.5)
27,809
[12,424,978]
59.7 (59.0-60.4)
69,216
[26,605,133]

88.1 (78.4-93.8)
212 [120,640]

6.5 (3.3-12.5)
21 [8,958]
4.1(1.9-8.7)
19 [7,300]

76.4 (63.8-85.6)
179 [117,948]

23.6 (14.4-36.2)
107 [36,454]

47.6 (31.5-64.3)
213 [73,516]

17.9 (8.1-35.1)
33 [27,654]

27.4 (11.2-52.9)
26 [42,253]
7.1(2.1-21.3)
14 [10,979]

35.8 (18.7-57.5)
52 [55,250]
30.9 (20.0-44.5)
110 [47,777]

33.3 (20.2-49.6)
124 [51,374]

94.2 (89.5-96.9)
193 [78,084]

1.6 (0.6-4.0)
9 [1,316]
4.1(1.9-8.7)
10 [3,417]

60.2 (49.5-70.1)
139 [54,624]

39.8 (29.9-50.5)
93 [36,075]

74.0 (61.6-83.4)
190 [67,086]

16.7 (9.0-28.9)
22 [15,174]

7.4 (2.7-18.5)
7 [6,703]

1.9 (0.9-4.1)
13 [1,736]

16.9 (9.6-27.9)
27 [15,333]
33.1 (24.1-43.6)
77 [30,036]

50.0 (39.3-60.7)
128 [45,330]

67.3 (49.1-81.4)
67 [25,742]

12.8 (4.2-32.9)
10 [4,882]
19.9 (9.5-37.1)
17 [7,623]

67.5 (53.7-78.8)
65 [30,025]

32.5 (21.2-46.8)
47 [14,473]

72.8 (57.9-83.8)
86 [32,375]

16.8 (8.0-32.1)
12 [7,489]

5.3(2.1-13.1)
8[2,378]
5.1 (1.6-14.7)
6 [2,257]

10.1 (4.8-19.8)
10 [4,478]

31.6 (19.9-46.3)
40 [14,080]

58.3 (43.7-71.6)
62 [25,940]

(continued on next page)
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Table 1a (continued)

Variables % Overall Total Eligible ~ Sexual Orientation Gender Identity
lgvt_pntl;atmn (©5% Chn % Straight (95% % Lesbian or Gay % Bisexual % Cisgender Male % Cisgender % Transgender % Transgender % Transgender
CD n [w.n.] (95% CI) n [w.n.] (95% CD n [w. (95% CD) n [w.n.] Female (95% CI) n Woman (95% CI) n Man (95% CI) n [w. Nonconforming (95%
n.] [w.n.] [w.n.] n] CDn [w.n.]
1,305
[521,034]
Missing 0.2 (0.15-0.23) 0.2 (0.1-0.2) 0.1 (0.02-0.2) 0.1 (0.03-0.4) 0.2 (0.1-0.3) 0.2 (0.1-0.3) 0.0 0.0 0.0
360 [158,245] 301 [134,978] 4 [915] 4 [899] 157 [72,997] 200 [84,333] n=20 n=20 n=20
Marital Status
Has a Partner 64.6 (64.2-65.1) 65.4 (64.9-65.9) 42.7 (38.5-47.1) 52.8 69.1 (68.4-69.7) 60.7 (60.0-61.3) 59.5 (44.0-73.3) 53.1 (42.3-63.6) 53.1 (38.4-67.5)
109,895 [54,818,424] 105,160 1,199 [545,406] (48.3-57.2) 51,776 57,741 124 [91,797] 120 [48,163] 50 [23,668]

No Partner

Missing

Employment Status

Employed

Unemployed

Student/Homemaker

Retired

Missing

35.1 (34.6-35.5)
72,950 [29,738,362]

0.3 (0.3-0.4)

765 [283,768]

49.5 (49.0-50.0)
84,020 [41,973,880]

14.4 (14.1-14.8)
23,527 [12,243,411]

5.1 (4.9-5.4)
7,151 [4,355,388]

30.4 (30.0-30.9)
68,073 [25,829,526]

0.5 (0.4-0.6)
839 [438,349]

Income as Percent of FPL

<100

100-200

>200

Insurance Status
Yes

No

Missing

9.6 (9.3-9.9)
13,046 [8,141,002]

19.0 (18.7-19.4)
35,752 [16,159,760]

71.4 (70.9-71.8)
134,812 [60,539,792]

93.5 (93.2-93.8)
175,273 [79,326,383]

6.3 (6.0-6.6)
7,961 [5,324,288]
0.2 (0.2-0.3)

376 [189,882]

Health Care Access Hardship

[52,030,412]
34.3 (33.8-34.8)
67,605
[27,288,826]

0.3 (0.3-0.4)
647 [247,964]

49.9 (49.4-50.4)
79,799
[39,688,475]
14.0 (13.6-14.4)
21,628
[11,139,400]

5.0 (4.7-5.3)
6,703 [3,967,671]

30.7 (30.3-31.1)
64,554
[24,411,806]
0.5 (0.4-0.5)
728 [359,850]

8.9 (8.6-9.2)
11,678
[7,060,439]
18.8 (18.4-19.2)
33,294
[14,941,458]
72.3 (71.9-72.8)
128,440
[57,565,305]

93.8 (93.5-94.1)
165,880
[74,640,977]

6.0 (5.7-6.3)
7,199 [4,758,975]
0.2 (0.2-0.3)

333 [167,250]

56.9 (52.6-61.2)
1,615 [726,755]

0.3 (0.1-0.6)
10 [3,728]

52.5 (47.9-57.1)
1,451 [669,801]

17.4 (14.7-20.6)
448 [222,630]

1.5 (0.5-4.0)
22 [19,655]

28.3 (23.7-33.4)
896 [361,607]

0.2 (0.1-0.5)
7 [2,196]

7.7 (5.8-10.2)
176 [97,978]

19.0 (16.0-22.4)
556 [242,120]

73.3 (69.5-76.9)
2,092 [935,791]

95.6 (94.1-96.7)
2,712
[1,219,496]

4.4 (3.3-5.9)
112 [56,393]
00n=0

857 [438,451]
47.1
(42.7-51.6)
1,036
[391,199]

0.1 (0.03-0.4)
7 [955]

51.5
(47.0-56.0)
899 [428,105]
18.1
(13.9-21.8)
336 [150,055]
3.2(2.1-4.9
55 [26,400]

26.7
(22.8-29.0)
604 [221,693]
0.5 (0.2-1.5)
6 [4,353]

13.3
(10.2-17.3)
195 [110,919]
25.2
(21.4-29.4)
478 [209,187]
61.5
(56.8-70.1)
1,227
[510,500]

91.9
(88.7-94.3)
1,789
[763,506]

7.8 (5.5-10.9)
105 [64,518]
0.3 (0.09-1.1)
6 [2,582]

[27,579,488]
30.7 (30.0-31.3)
27,301
[12,249,108]

0.2 (0.2-0.3)
260 [97,033]

55.3 (54.6-56.0)
9,509 [5,463,526]

13.7 (13.2-14.2)
262 [126,107]

0.3 (0.3-0.4)
28,932
[12,053,676]
30.2 (29.6-30.8)
28,932
[12,053,676]
0.5 (0.4-0.7)
370 [212,772]

8.9 (8.4-9.4)
5,079 [3,557,122]

18.5 (18.0-19.1)
14,347
[7,405,358]
72.5(71.8-73.2)
59,911
[28,963,149]

92.7 (92.2-93.1)
75,189
[36,991,481]

7.2 (6.7-7.7)
3,991 [2,860,863]
0.2 (0.1-0.2)
157 [73,284]

[27,030,421]
38.9 (38.2-39.6)
45,247
[17,340,190]

0.4 (0.4-0.5)
499 [186,021]

44.3 (43.6-45.0)
13,851 [6,717,512]

15.1 (14.6-15.6)
6,864 [4,209,458]

9.4 (9.0-10.0)
38,857
[13,674,354]
30.7 (30.1-31.3)
38,857
[13,674,354]
0.5 (0.4-0.6)
460 [222,362]

10.2 (9.7-10.6)
7,868 [4,535,513]

19.4 (18.9-19.9)
21,171 [8,630,515]

70.5 (69.8-71.1)
74,448
[31,390,605]

94.3 (93.9-94.6)
99,356
[41,999,736]

5.5 (5.1-5.8)
3,915 [2,441,530]
0.3 (0.2-0.3)

216 [115,366]

40.4 (26.6-55.9)
161 [62,376]

0.1 (0.02-1.1)
1 [228]

58.1 (42.2-72.5)
54 [22,282]

14.4 (8.5-23.5)
5 [3,809]

2.5 (0.8-7.6)
107 [38,330]

24.8 (15.2-37.8)
107 [38,330]

0.2 (0.03-1.4)
1 [292]

11.5 (5.2-23.8)
35 [17,810]

44.7 (27.3-63.5)
97 [69,069]

43.7 (28.8-59.9)
154 [67,524]

94.5 (89.3-97.3)
263 [145,944]

5.4 (2.7-10.6)
22 [8,336]
0.08 (0.01-0.6)
1 [122]

46.9 (36.4-57.7)
112 [42,536]

n=0

38.8 (28.8-49.8)
60 [16,121]

17.8 (12.1-25.3)
9 [6,604]

7.3 (2.3-20.6)
79 [31,500]

34.7 (25.2-45.6)
79 [31,500]

1.4 (0.3-6.2)
2 [1,265]

13.8 (8.0-22.7)
33

12,507]

26.0 (18.2-35.8)
63 [23,615]

60.2 (49.5-69.9)
136 [54,577]

93.0 (86.5-96.5)
215 [84,382]

6.8 (3.3-13.3)
16 [6,168]
0.2 (0.02-1.2)
1 [149]

46.8 (36.4-57.7)
62 [20,830]

0.0
n=0

44.7 (30.8-59.5)
24 [11,144]

25.0 (13.6-41.5)
5 [1,247]

2.8 (0.7-10.0)
36 [12,198]

27.4 (16.4-42.0)
36 [12,198]

0.0
n=0

13.7 (5.7-29.3)
12 [6,082]

29.3 (16.8-45.8)
32 [13,018]

57.1 (41.6-71.3)
68 [25,398]

95.4 (86.2-98.6)
104 [42,439]

4.6 (1.4-13.8)
8 [2,059]

0.0

n=0

(continued on next page)
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Table 1a (continued)

Variables % Overall Total Eligible ~ Sexual Orientation Gender Identity
l[);il;atmn (95% Ch n % Straight (95% % Lesbian or Gay % Bisexual % Cisgender Male % Cisgender % Transgender % Transgender % Transgender
CD n [w.n.] (95% CI) n [w.n.] (95% CI) n [w. (95% CI) n [w.n.] Female (95% CI) n ‘Woman (95% CI) n Man (95% CI) n [w. Nonconforming (95%
n.] [w.n.] [w.n.] n.] CD n [w.n.]
Yes 9.9 (9.6-10.2) 9.6 (9.3-10.0) 7.3 (5.8-9.0) 13.7 9.0 (8.5-9.4) 10.7 (10.2-11.1) 13.5 (6.6-25.6) 9.2 (5.1-16.1) 11.9 (5.4-24.2)
14,489 [8,377,037] 13,348 219 [92,608] (10.8-17.2) 5,570 [3,580,519] 8,833 [4,753,036] 37 [20,917] 21 [8,389] 14 [5,274]
[7,657,589] 203 [113,593]
No 89.6 (89.3-90.0) 89.9 (89.6-90.2) 92.4 (90.5-93.9) 84.8 90.5 (90.0-90.9) 88.9 (88.5-89.4) 84.2 (71.6-91.9) 89.4 (82.3-93.8) 88.1 (75.8-94.6)
168,368 [76,048,273] 159,384 2,596 (80.9-88.1) 73,404 94,270 246 [130,023] 209 [81,052] 98 [39,224]
[71,538,186] [1,178,363] 1,689 [36,119,455] [39,618,826]
[704,525]
Missing 0.5 (0.4-0.6) 0.5 (0.4-0.5) 0.4 (0.1-1.0) 1.5 (0.4-5.3) 0.6 (0.5-0.7) 0.4 (0.4-0.5) 2.2 (0.4-10.9) 1.4 (0.3-6.0) 0.0
753 [415,243] 680 [371,428] 9 [4,917] 8 [12,488] 363 [225,654] 384 [184,770] 3 [3,462] 2 [1,258] n=20
Personal Doctor
Yes 89.6 (89.3-89.9) 89.9 (89.6-90.2) 93.5 (91.7-94.9) 90.3 87.0 (86.5-87.5) 92.0 (91.6-92.3) 74.9 (48.1-90.6) 82.6 (69.3-90.8) 86.7 (74.3-93.6)
167,041 [76,007,818] 158,032 2,620 (87.6-92.4) 70,323 96,028 243 [115,720] 211 [74,880] 96 [38,561]
[71,506,907] [1,192,787] 1,710 [34,745,607] [40,975,262]
[749,753]
No 9.9 (9.6-10.2) 9.6 (9.3-10.0) 6.3 (5.0-8.1) 9.0 (7.0-11.6) 12.4 (11.9-13.0) 7.5 (7.2-7.9) 25.1 (9.4-51.9) 11.9 (5.8-23.1) 13.3 (6.4-25.7)
15,703 [8,396,143] 14,593 196 [80,845] 181 [75,017] 8,611 [4,968,658] 7,000 [3,361,172] 43 [38,682] 18 [10,823] 16 [5,937]
[7,678,224]
Missing 0.5 (0.5-0.6) 0.5 (0.4-0.5) 0.2 (0.08-0.4) 0.7 (0.2-2.3) 0.5 (0.5-0.6) 0.5 (0.4-0.6) 0.0 5.5 (1.2-21.2) 0.0
866 [436,592] 787 [382,071] 8 [2,257] 9 [5,835] 403 [211,363] 459 [220,198] n=0 3 [4,996] n=0
Checkup in the Last 2 Years
Yes 90.5 (90.3-90.8) 90.6 (90.4-90.9) 91.8 (89.4-93.7) 89.7 88.8 (88.3-89.2) 92.1 (91.8-92.5) 90.3 (77.9-96.1) 87.5 (79.5-92.7) 89.0 (77.1-95.1)
167,477 [76,818,767] 158,245 2,596 (87.0-92.0) 71,138 95,632 256 [139,474] 205 [79,389] 99 [39,586]
[72,121,104] [1,171,302] 1,723 [35,439,326] [41,057,052]
[745,634]
No 8.6 (8.4-8.9) 8.6 (8.3-8.9) 7.1 (5.3-9.3) 9.5 (7.3-12.1) 10.5 (10.0-10.9) 7.0 (6.7-7.3) 9.1 (3.5-21.8) 9.6 (5.0-17.4) 8.4 (3.5-18.8)
14,594 [7,314,607] 13,778 205 [89,965] 168 [78,540] 7,582 [4,178,387] 6,947 [3,107,615] 26 [14,103] 20 [8,664] 12 [3,741]
[6,838,588]
Missing 0.8 (0.8-0.9) 0.8 (0.7-0.8) 1.1 (0.6-2.1) 0.8 (0.3-2.3) 0.8 (0.7-0.9) 0.9 (0.8-1.0) 0.5 (0.1-2.2) 2.9 (1.1-7.3) 2.6 (0.4-16.4)
1,539 [707,179] 1,389 [607,510] 23 [14,621] 9 [6,431] 617 [307,915] 908 [391,965] 4 [824] 7 [2,646] 1[1,172]
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E. Lin et al.

Table 1b

Characteristics of individuals eligible for breast cancer screening by total population, sexual orientation, and gender identity.

SSM - Population Health 24 (2023) 101540

(n = 103,855; w.n. = 44,730,594).

Variables % Overall Total Sexual Orientation Gender Identity
Eligible A - - -
Population (95% % Straight % Lesbian or % Bisexual % Cisgender % Transgender % Transgender % Transgenc%er
cDn wnl (95% CI) n [w. Gay (95% CI) (95% CI) n [w. Female (95% Woman (95% Man (95% CI) n Nonconforming
n.] n [w.n] n.] CD n [w.n.] CD n [w.n.] [w.n.] (95% CI) n [w.n.]
Gender Identity
Cisgender Female 99.8 (99.7-99.8) 99.8 99.1 99.2
103,282 (99.7-99.8) (98.3-99.5) (97.8-99.7)
[44,449,368] 97,937 1,125 972 [376,907]
[41,817,861] [455,599]
Transgender 0.06 (0.04-0.09) 0.06 0.005 0.06
Woman 77 [27,777] (0.04-0.09) (0.002-1.2) (0.03-0.2)
57 [23,707] 6 [2,186] 5 [246]
Transgender Man 0.1 (0.1-0.2) 0.1 (0.1-0.2) 0.07 0.003
56 [22,382] 37 [17,515] (0.02-0.3) (0.008-1.1)
4 [322] 3[1,116]
Transgender 0.05 (0.03-0.08) 0.04 0.4 (0.1-0.9) 0.5 (0.09-2.3)
Nonconforming 56 [22,382] (0.03-0.07) 5 [1,665] 5[1,727]
37 [17,515]
Sexual Orientation
Straight 98.0 (97.8-98.2) 98.0 90.7 97.3(92.4-99.1) 83.8 (64.0-93.8)
98,440 (97.8-98.2) (79.6-96.1) 125 [51,325] 37 [17,515]
[42,082,276] 97,937 57 [23,707]
[41,817,861]
Lesbian or Gay 0.1 (0.09-1.3) 1.1 (0.9-1.3) 8.4 (3.3-19.7) 0.6 (0.2-2.2) 8.0 (3.0-20.0)
1,143 [460,168] 1,125 6 [2,186] 4 [322] 5 [1,665]
[455,599]
Bisexual 0.9 (0.8-1.0) 0.9 (0.8-1.0) 0.9 (0.3-2.6) 2.1 (0.6-7.5) 8.3 (1.6-32.6)
989 [381,124] 972 [376,907] 5 [246] 3[1,116] 5[1,727]
Age
50-59 65.4 (64.8-66.0) 65.4 72.9 71.5 65.4 74.3 58.6 (45.0-71.0)  63.7 (43.7-79.9)
59,386 (64.8-66.0) (62.4-81.3) (66.0-76.5) (64.8-66.0) (59.2-85.2) 87 [33,812] 31 [14,253]
[29,240,474] 56,237 797 [335,405] 644 [272,677] 59,089 46 [20,628]
[27,533,589] [29,086,646]
60-75 34.6 (34.0-35.2) 34.6 27.1 28.5 34.6 25.7 41.3(29.0-55.0)  36.3 (20.1-56.3)
44,469 (34.0-35.2) (18.7-37.6) (23.5-34.0) (34.0-35.2) (14.8-40.8) 62 [23,864] 25 [8,129]
[15,490,120] 42,203 346 [124,763] 345 [108,447] 44,193 31 [7,149]
[14,548,687] [15,362,722]
Race
NH-White 74.4 (73.7-75.1) 75.9 79.2 78.5 74.5 64.3 78.8(63.1-89.0) 85.3 (70.8-93.3)
88,098 (75.2-76.6) (67.2-87.6) (72.9-83.3) (73.8-75.2) (43.0-81.1) 122 [45,456] 41 [19,094]
[33,287,778] 84,306 1,023 845 [299,327] 87,688 56 [17,865]
[31,947,628] [364,256] [33,133,075]
Black 11.3 (10.8-11.7) 11.3 6.8 (4.3-10.5) 11.2 11.3 15.1 (6.3-31.7) 11.3 (4.4-28.9) 9.5 (3.6-22.7)
8,180 (10.8-11.7) 51 [31,121] (7.6-16.1) (10.8-11.7) 11 [4,183] 14 [6,497] 7 [2,130]
[5,047,195] 7,521 69 [42,570] 8,109
[4,745,060] [5,011,856]
Hispanic 10.3 (9.8-10.9) 9.2 (8.6-9.7) 6.6 (3.5-12.1) 8.2 (5.4-12.2) 10.2 (9.7-10.8) 19.0 (6.0-46.2) 7.6 (2.0-25.0) 4.6 (1.2-16.5)
4,708 3,961 46 [30,246] 53 [31,116] 4,643 6 [5,269] 5 [4,381] 5[1,029]
[4,609,827] [3,851,420] [4,534,120]
Asian 4.0 (3.6-4.4) 3.7 (3.3-4.1) 7.5 (1.7-27.3) 2.1 (0.9-5.2) 4.0 (3.6-4.4) 1.7 (0.4-6.4) 2.3 (0.9-5.9) 0.6 (0.2-2.1)
2,869 2,652 23 [34,545] 22 [8,112] 2,842 4 [459] 8 [1,342] 3[129]
[1,785,796] [1,538,168] [1,770,318]
Education
Elementary 12.2(11.6-12.8) 10.9 11.7 5.6 (3.8-8.4) 12.1 15.6 (6.5-32.9) 16.8 (8.4-30.8) 6.2 (1.7-19.9)
School or Some 6,294 (10.3-11.5) (6.6-19.7) 53 [21,490] (11.5-12.6) 10 [4,331] 18 [9,673] 4[1,383]
High School [5,447,703] 5,394 41 [53,679] 6,183
[4,576,653] [5,356,431]
High School 27.9 (27.3-28.5) 28.2 14.2 23.6 27.9 30.6 33.1(22.2-46.2)  25.8 (12.8-45.3)
27,928 (27.7-28.8) (10.8-18.6) (18.7-29.2) (27.3-28.5) (16.6-49.4) 51 [19,081] 17 [5,783]
[12,476,603] 26,512 175 [65,495] 224 [89,808] 27,729 22 [8,492]
[11,882,980] [12,393,462]
College 59.7 (59.1-60.4) 60.7 74.0 70.8 59.9 53.8 50.1(36.7-63.6)  68.0 (48.3-82.8)
69,435 (60.0-61.4) (66.6-80.3) (65.1-75.9) (59.2-60.6) (35.2-71.4) 80 [28,922] 35 [15,216]
[26,721,532] 66,369 926 [340,740] 710 [269,695] 69,176 45 [14,954]
[25,544,267] [26,615,089]
Missing 0.2 (0.1-0.3) 0.2 (0.1-0.3) 0.06 0.03 0.2 (0.1-0.3) 0.0 0.0 0.0
198 [84,757] 165 [78,376] (0.008-0.2) (0.007-0.5) 194 [84,386] n=0 n=0 n=0
1 [254] 2 [130]
Marital Status
Has a Partner 60.7 (60.0-61.3) 61.3 45.9 51.1 60.8 48.2 48.9 (35.5-62.5)  64.4 (44.8-80.2)
57,918 (60.7-62.0) (38.5-53.5) (45.2-57.0) (60.1-61.4) (30.1-66.8) 67 [28,224] 24 [14,422]
[27,142,125] 55,438 565 [211,274] 460 [194,862] 57,662 32 [13,390]

[25,818,559]

[27,008,742]

(continued on next page)
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Table 1b (continued)

SSM - Population Health 24 (2023) 101540

Variables % Overall Total Sexual Orientation Gender Identity
}E)lolgﬁiion (95% % Straight % Lesbian or % Bisexual % Cisgender % Transgender % Transgender % Transgender
cDn wnl (95% CI) n [w. Gay (95% CI) (95% CI) n [w. Female (95% Woman (95% Man (95% CI) n Nonconforming
n.] n [w.n] n.] CD n [w.n.] CD n [w.n.] [w.n.] (95% CI) n [w.n.]
No Partner 38.9 (38.3-39.5) 38.3 53.4 48.2 38.8 51.8 51.1(37.5-64.5)  35.6 (19.8-55.2)
45,435 (37.6-38.9) (45.7-60.9) (43.8-52.6) (38.2-39.5) (33.2-69.9) 82 [29,452] 32 [7,960]
[17,400,842] 42,570 571 [245,820] 528 [186,233] 45,121 45 [14,387]
[16,098,115] [17,254,568]
Missing 0.4 (0.4-0.5) 0.4 (0.3-0.5) 0.7 (0.3-1.6) 0.008 0.4 (0.4-0.5) 0.0 0.0 0.0
502 [187,628] 432 [165,602] 7 [3,074] (0.001-0.06) 499 [186,058] n=0 n=20 n=20
1 [27]
Employment Status
Employed 44.3 (43.7-45.0) 44.8 46.3 51.7 44.4 43.0 33.0(21.4-47.1) 36.5 (19.3-58.0)
43,597 (44.2-45.5) (38.8-54.0) (45.8-57.6) (43.7-45.0) (25.6-62.3) 42 [19,028] 16 [8,175]
[19,816,593] 41,568 575 [213,228] 458 [197,037] 43,436 27 [11,947]
[18,872,962] [19,721,400]
Unemployed 15.1 (14.6-15.6) 14.6 18.8 17.6 15.0 30.4 17.9 (11.0-27.7) 21.0 (9.5-40.3)
13,942 (14.1-15.1) (13.8-25.1) (13.5-22.6) (14.5-15.5) (14.8-52.3) 44 [10,331] 16 [4,696]
[6,740,523] 12,877 185 [86,407] 186 [67,049] 13,795 19 [8,448]
[6,146,528] [6,676,043]
Student/ 9.4 (8.9-9.9) 9.1 (8.7-9.7) 4.2 (1.6-10.5) 6.8 (4.4-10.3) 9.4 (8.9-9.9) 3.3(0.9-10.9) 11.4 (3.7-30.1) 1.2 (0.2-7.9)
Homemaker 6,877 6,461 18 [19,495] 51 [25,786] 6,831 3[913] 9 [6,604] 2 [278]
[4,218,190] [3,849,739] [4,186,726]
Retired 30.7 (30.1-31.3) 31.0 30.3 23.7 30.7 23.3 35.5(23.8-49.1)  0.02 (0.01-0.04)
38,979 (30.4-31.6) (21.9-40.3) (19.1-29.1) (30.1-31.3) (12.7-38.8) 52 [20,448] 22 [9,234]
[13,732,361] 37,130 360 [139,357] 293 [90,459] 38,764 28 [6,470]
[13,046,552] [13,645,961]
Missing 0.5 (0.4-0.6) 0.4 (0.3-0.5) 0.4 (0.09-1.4) 0.2 (0.03-1.5) 0.5 (0.4-0.6) 0.0 0.003 0.0
460 [222,927] 404 [166,495] 5 [1,681] 1 [793] 456 [219,239] n=0 (0.0006-0.01) n=0
2 [1,265]
Income as Percent of FPL
<100 10.2 (9.7-10.6) 9.4 (9.0-9.9) 7.2 (4.1-12.4) 13.8 10.1 (9.7-10.6) 2.2 (0.8-5.6) 11.2 (6.1-19.7) 12.0 (3.9-31.3)
7,909 7,116 72 [33,138] (10.2-18.4) 7,830 7 [609] 23 [6,481] 9 [2,691]
[4,547,644] [3,975,7571 116 [52,648] [4,505,826]
100-200 19.4 (18.9-19.9) 19.2 21.2 21.5 (16.9- 19.4 27.7 24.2(15.4-35.8)  25.7 (11.2-48.8)
21,273 (18.7-19.7) (15.7-28.0) 26.9) (18.8-19.9) (14.3-46.8) 42 [13,948] 15 [5,760]
[8,672,300] 19,985 207 [97,384] 236 [81,780] 21,112 20 [7,699]
[8,083,570] [8,601,069]
>200 70.4 (69.8-71.1) 71.3 71.6 64.7 70.5 70.1 64.6 (52.0-75.4)  62.2 (40.7-79.8)
74,673 (70.7-71.9) (64.2-78.0) (58.8-70.2) (69.9-71.1) (51.3-83.9) 84 [37,247] 32[13,931]
[31,510,650] 71,339 864 [329,646] 637 [246,697] 74,340 50 [19,469]
[30,022,948] [31,342,473]
Insurance Status
Yes 94.3 (93.9-94.6) 94.6 97.0 92.2 94.3 95.8 90.7 (80.7-95.7)  99.5 (97.6-99.9)
99,711 (94.2-94.9) (95.1-98.2) (88.3-94.9) (93.9-94.6) (87.2-98.7) 136 [52,290] 54 [22,273]
[42,165,920] 94,716 1,102 939 [351,463] 99,190 73 [26,622]
[39,807,479] [446,412] [41,913,472]
No 5.5 (5.1-5.9) 5.2 (4.8-5.5) 3.0 (1.8-4.9) 7.3 (4.7-11.2) 5.5 (5.1-5.8) 3.7 (1.0-12.7) 9.1 (4.1-19.1) 0.5 (0.1-2.4)
3,930 3,542 41 [13,756] 45 [27,866] 3,881 3[1,034] 12 [5,237] 2 [109]
[2,451,170] [2,175,998] [2,422,728]
Missing 0.3 (0.2-0.3) 0.2 (0.2-0.3) 00n=0 0.5 (0.1-2.3) 0.3 (0.04-1.8) 0.4 (0.1-3.1) 0.3 (0.04-1.8) 0.0
214 [113,504] 182 [98,798] 5 [1,796] 211 [113,168] 1[122] 1 [149] n=0
Health Care Access Hardship
Yes 10.7 (10.2-11.1) 10.4 7.5 (5.2-10.6) 14.2 10.6 4.5 (1.9-10.1) 13.0 (6.9-23.3) 11.3 (3.4-31.5)
8,874 (9.9-10.8) 102 [34,322] (10.2-19.5) (10.2-11.1) 8 [1,240] 17 [7,510] 9 [2,535]
[4,768,206] 8,203 122 [54,157] 8,781
[4,363,388] [4,712,611]
No 88.9 (88.5-89.4) 89.2 92.4 84.7 89.0 84.2 86.3(76.1-92.6)  88.7 (68.5-96.6)
94,596 (88.8-89.7) (89.3-94.7) (79.2-88.9) (88.5-89.4) (57.9-95.4) 131 [49,791] 47 [19,847]
[39,774,302] 89,886 1,039 863 [322,648] 94,122 67 [23,399]
[37,547,973] [425,239] [39,553,578]
Missing 0.4 (0.4-0.5) 0.4 (0.3-0.5) 0.1 (0.03-0.6) 1.1 (0.2-5.2) 0.4 (0.4-0.5) 11.3 (2.0-44.2) 0.7 (0.09-4.5) 0.0
385 [188,086] 351 [170,915] 2 [607] 4 [4,319] 379 [183,179] 2 [3,139] 1 [376] n=0
Personal Doctor
Yes 91.9 (91.6-92.3) 92.2 95.3 90.9 92.0 81.5 84.8(64.5-94.5)  82.4 (59.8-93.6)
96,373 (91.8-92.6) (93.2-96.8) (86.9-93.8) (91.6-92.4) (60.3-92.7) 140 [48,886] 50 [18,443]
[41,129,262] 91,525 1,069 905 [346,400] 95,854 65 [22,638]
[38,806,938] [438,693] [40,894,246]
No 7.6 (7.2-7.9) 7.3 (7.0-7.7) 4.5 (3.1-6.6) 7.8 (5.3-11.4) 7.5 (7.2-7.9) 18.5 (7.3-39.7) 8.1 (2.3-25.1) 17.6 (6.4-40.2)
7,022 6,503 72 [20,867] 79 [29,832] 6971 12 [5,139] 7 [4,675] 6 [3,939]
[3,375,298] [3,084,599] [3,333,531]
Missing 0.5 (0.4-0.6) 0.5 (0.4-0.5) 0.1 (0.03-0.6) 1.3 (0.3-5.0) 0.5 (0.4-0.6) 0.0 7.1 (1.2-32.0) 0.0
460 [226,034] 412 [190,738] 2 [607] 5 [4,892] 457 [221,591] n=0 2 [4,114] n=20

Checkup in the Last 2 Years

(continued on next page)
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Table 1b (continued)
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Variables % Overall Total Sexual Orientation Gender Identity
}Eg}fﬂ;iion (95% % Straight % Lesbian or % Bisexual % Cisgender % Transgender % Transgender % Transgender
cDn wnl (95% CI) n [w. Gay (95% CI) (95% CI) n [w. Female (95% Woman (95% Man (95% CI) n Nonconforming
n.] n [w.n] n.] CD n [w.n.] CD n [w.n.] [w.n.] (95% CI) n [w.n.]
Yes 92.2 (91.8-92.5) 92.2 92.0 92.4 92.2 94.9 90.8(81.1-95.8)  87.4 (67.6-95.9)
95,969 (91.8-92.5) (88.2-94.6) (88.7-95.0) (91.8-92.5) (88.8-97.8) 133 [52,369] 50 [19,571]
[41,221,401] 91,014 1,050 914 [352,223] 95,450 69 [26,360]
[38,790,548] [423,270] [40,963,215]
No 7.0 (6.7-7.3) 7.1(6.7-7.4) 6.0 (3.9-9.2) 6.2 (4.1-9.3) 7.0 (6.7-7.3) 4.6 (1.9-10.6) 6.1 (2.2-16.3) 12.6 (4.1-32.4)
6,975 6,609 81 [27,557] 69 [23,703] 6,934 7 [1,275] 10 [3,543] 6 [2,811]
[3,129,787] [2,972,844] [3,110,404]
Missing 0.8 (0.7-1.0) 0.8 (0.7-0.9) 2.0 (0.8-4.8) 1.4 (0.4-5.1) 0.8 (0.7-1.0) 0.5 (0.07-3.7) 3.1(1.1-8.3) 0.0
911 [379,406] 817 [318,884] 12 [9,341] 6 [5,198] 898 [375,749] 1 [142] 6 [1,764] n=20

categories included cisgender male, cisgender female, male-to-female
(MTF) transgender, female-to-male (FTM) transgender, and trans-
gender nonconforming. For breast cancer, the four gender identity cat-
egories were cisgender female, MTF transgender, FTM transgender, and
transgender nonconforming. We included both MTF, FTM, and non-
conforming transgender populations because the BRFSS does not survey
if participants have had hormone therapy or gender-affirming surgery,
and thus these populations may be eligible for breast cancer screening.
From here on, we will call MTF transgender individuals “transgender
women” and FTM transgender individuals “transgender men.” Racial
and ethnic classifications included NH-White, Black, Hispanic, and
Asian (which included Pacific Islander). Health care access hardship is
defined as having a time in the past 12 months when the respondent
needed to see a doctor but could not due to cost.

2.3. Statistical analysis

We calculated weighted and unweighted percentages of the preva-
lence of each screening outcome within each of the demographic cate-
gories. In this paper we report the weighted proportions; 95%
confidence intervals and weighted and unweighted population sizes are
included in supplementary tables. To adjust for population size we used
sampling weights and stratum indicators provided by the BRFSS (CDC,
2019). For descriptive statistics and comparison of differences in
screening adherence by SGM identity within each race/ethnic category,
Chi-square analyses were conducted. For participants with missing data
on socio-demographic variables (including marital status, educational
attainment, household income relative to the federal poverty level, and
health care access), missing indicators were used (Tables 1a and 1b)
(Gelberg et al., 2000). All analyses were conducted in Stata version 17
(StataCorp, College Station, TX). Because the goal of the presented paper
was to describe screening behaviors according to racial/ethnic and SGM
categories, no additional models were run.

3. Results
3.1. Total population characteristics

The sociodemographic characteristics of the participants included in
the analytic dataset, separated by cancer screening type, are shown in
Tables 1a and 1b. Of the total population of individuals eligible for CRC
screening (n = 183,610), 97.4% identified as straight, 1.6% as lesbian or
gay, and 1.0% as bisexual, while 47.0% identified as men, 52.6% as
women, 0.2% as transgender women, 0.1% as transgender men, and
0.05% as nonbinary. Of the total population of breast cancer screening-
eligible individuals (n = 103,855), 98.0% identified as straight, 0.01%
as lesbian or gay, and 0.9% as bisexual, while 47.0% identified as men,
99.8% as women, 0.06% as transgender women, 0.1% as transgender
men, and 0.05% as nonbinary. The majority of individuals in both
cancer screening groups received at least a college degree, were
employed, reported an annual family income of over 200% of the federal

poverty level (FPL), and had health insurance and regular access to a
primary care physician. There were no significant differences in
employment, insurance, or healthcare access status between SGM and
non-SGM groups (overlapping confidence intervals).

3.2. Screening behaviors by SGM and racial/ethnic categories separately

Variation in CRC screening status was analyzed according to SGM
and racial/ethnic minority status separately (Fig. 1a). The majority of
individuals in each category had screened according to guidelines,
except for transgender women, who had both the lowest up-to-date and
lowest lifetime screening prevalence (42.4% and 48.7%, respectively).
Lesbian/gay individuals (71.9%) and cisgender women (68.0%) had the
highest prevalence of up-to-date screening among all sexual orientation
and gender identity categories, respectively. Among all races/ethnic-
ities, the NH-White population had the highest proportion of lifetime
screening and up-to-date screening (78.1%, 68.9%), while Hispanic
(62.1%, 60.4%) and Asian populations (68.3%, 50.8%) had the lowest
lifetime screening and up-to-date screening. All transgender categories
(transgender men, transgender women, transgender nonconforming)
had lower lifetime screening and up-to-date screening compared to the
cisgender populations.

For all groups assessed for breast cancer screening (except for
transgender women), less than 10% of individuals had never been
screened in their lifetime, while the majority (>90%) of individuals
were up-to-date with screening (Fig. 1b). Similar to CRC, transgender
women had the lowest proportions of lifetime screening (79.1%) and up-
to-date screening (71.8%) (Fig. 1b).

3.3. CRC screening behaviors at the intersection of SGM status and race/
ethnicity

NH-White, Hispanic, or Asian gay/lesbian individuals and Hispanic
bisexual indivon Vaupel-Klein & Walsh, 2021viduals had a greater
proportion of lifetime CRC screening compared to straight individuals
(Fig. 2a, Suppl. Table S1a). For the Black population only, lifetime CRC
screening was lower for both categories of SGM individuals (gay/lesbian
64.1%; bisexual 73.7%) compared to those who reported they were
straight (74.8%). Across all races, the gay/lesbian NH-White population
had the highest (82.1%) while the bisexual Asian population had the
lowest (61.7%) lifetime screening. Within all races, gay/lesbian in-
dividuals who had screened at least once in their life had higher pro-
portions of up-to-date screening than their straight counterparts
(Fig. 2b, Suppl. Table S1a); higher proportions of up-to-date screening
were found among NH-White, Black, and Asian bisexual individuals as
well. However, these differences were not statistically significant.

Lifetime CRC screening proportions differed significantly by gender
identity within and across races (p < 0.05) (Fig. 3a, Suppl. Table S1b).
Within each race, lifetime screening was lower among transgender
women and nonconforming individuals compared to other gender cat-
egories, with the lowest screening proportion among Asian transgender
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A. Colorectal cancer screening (n = 183,610; w.n. = 62,857,421).
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B. Breast cancer screening (rn = 103,855; w.n. = 44,730,594).
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Fig. 1. (A) Colorectal and (B) breast cancer screening behaviors by SGM and racial/ethnic categories separately. Weighted n’s (w.n.) are reported.
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A. Lifetime screening (n = 178,136; w.n. = 81,673,696).
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B. Up-to-Date screening (n = 143,031; w.n. = 62,193,689).
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Fig. 2. Colorectal cancer screening behavior, (A) Lifetime and (B) Up-to-date, according to sexual orientation and race (Asian includes Pacific Islander). Complete
n’s, weighted n’s (w.n.), and 95% confidence intervals are found in Suppl. Tables Sla and S1b.

women (13.0%). Meanwhile, individuals who identified as cisgender
generally had the highest proportion of lifetime screening within each
race, except for Black (82.4%) and Asian (90.2%) transgender men, who
had the highest lifetime screening prevalence across all races. For
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individuals who had screened at least once in their lifetime, up-to-date
screening did not differ significantly by gender identity within each
race, but it was overall lowest among Hispanic transgender men (10.2%)
(Fig. 3b, Suppl. Table S1b).
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A. Lifetime screening (n = 182,994; w.n. = 84,421,935).
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B. Up-to-Date screening (n = 146,402; w.n. = 63,827,416).
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Fig. 3. Colorectal cancer screening behavior, (A) Lifetime and (B) Up-to-date, according to gender identity and race (Asian includes Pacific Islander). Complete n’s,
weighted n’s (w.n.), and 95% confidence intervals are found in Suppl. Tables S2a and S2b.
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3.4. Breast cancer screening behaviors at the intersection of SGM status Suppl. Table S2a). However, within the Hispanic population, gay/
and race/ethnicity lesbian individuals had significantly higher, while bisexual individuals
had significantly lower, lifetime screening prevalence than straight in-

Among NH-White, Black, and Asian populations, there were no sig- dividuals (p = 0.0325). Across all racial/ethnic populations, Hispanic
nificant differences in lifetime screening by sexual orientation (Fig. 4a, bisexual (86.6%) and Asian gay/lesbian individuals (90.0%) had the

A. Lifetime screening (n = 100,572; w.n. = 42,923,568).
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B. Up-to-Date screening (n=97,059; w.n. = 41,276,854).
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Fig. 4. Breast cancer screening behavior, (A) Lifetime and (B) Up-to-date, according to sexual orientation and race (Asian includes Pacific Islander). Complete n’s,
weighted n’s (w.n.), and 95% confidence intervals are found in Suppl. Tables S3a and S3b.
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lowest proportion of lifetime screening, while Hispanic gay/lesbian
(99.2%) and Asian bisexual (98.5%) individuals had the highest pro-
portion. There were also no statistically significant differences in up-to-
date screening within NH-White, Black, and Hispanic races by sexual
orientation, although a greater proportion of gay/lesbian individuals
had recently screened than straight individuals and bisexual individuals
(Fig. 4b, Suppl. Table S2a). Within the population of Asians who had
screened at least once in their lifetime, both sexual minority populations
had significantly greater recent screening prevalence than the straight
group (p < 0.0001).

Lifetime breast cancer screening only differed significantly by gender
identity within the NH-White population (p < 0.0001), with NH-White,
transgender women having the lowest proportion of lifetime screening
(72.1%) (Fig. 5a, Suppl. Table S2b). In all the other racial/ethnic groups,
transgender women had lower lifetime screening prevalence than cis-
gender women, but the difference was not statistically significant. For
categories with n > 20 across all races, NH-White (96.2%) and Black
(96.2%) cisgender women had the highest proportion of lifetime
screening. For individuals who had screened at least once in their life-
time, the majority were up-to-date with screening; within the Asian
population, transgender individuals had significantly greater up-to-date
screening than cisgender individuals (p < 0.0002) (Fig. 5b, Suppl.
Table S2b). It is important to note that sample size was extremely limited
for this analysis.

3.5. Screening behaviors for population that did not report sexual
orientation or gender identity

We analyzed the screening behavior within racial/ethnic groups
among the population without SGM responses, to determine if there
were any systematic differences compared to the SGM-reporting popu-
lation (Suppl. Tables S4 and S6). While a higher proportion of the non-
SGM-reporting population identified as Hispanic or Asian compared to
the SGM-reporting population (non-overlapping confidence intervals),
screening behavior by race/ethnicity was overall similar (differences
+2%/overlapping confidence interval) regardless of SGM disclosure.

4. Discussion and conclusion

In the U.S., screening for detectable cancers like colorectal and breast
cancers, which rank among the most prevalent and leading causes of
death (Siegel et al., 2022), continues to be a significant challenge
contributing to the burden of cancer. Inequalities in cancer screening
among racial and ethnic categories (Burgess et al., 2011; Joseph et al.,
2012; Sauer et al., 2018) and by sexual orientation and gender identity
(Domogauer et al., 2022) have also been documented. However, little is
known about the intersections of sexual orientation and gender identity
with racial and ethnic categories. Due to the limited scope of existing
literature and the crucial significance of accounting for the impact of
intersecting identities when developing interventions to enhance
screening uptake, there is a clear need for further evidence in this area.
To address this using BRFSS data, we assessed variation in colorectal and
breast cancer screening behavior in the US, using an intersectional
analysis capturing the dimensions of sexual orientation, gender identity,
and race/ethnicity. Our goal was to quantify the disparities found
among these populations. We found that within and across all races,
transgender women had among the lowest lifetime participation in CRC
and breast cancer screening, while gay/lesbian individuals had among
the highest prevalence of up-to-date screening for both cancer types.
However, due to small unweighted sample sizes, some differences were
not statistically significant and need to be further studied and inter-
preted in the context of findings from other research. Below, we discuss
our findings in detail.

In the current study, we observed that within specific races/ethnic-
ities, the point estimate for lifetime CRC screening was higher among
gay/lesbian (NH-White, Hispanic, Asian) and bisexual individuals
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(Hispanic) compared to straight individuals. Likewise, prior work
examining intersectional identities reported in all racial/ethnic groups,
gay/bisexual men had a greater percentage of lifetime CRC screening
and up-to-date screening compared with heterosexual men (Heslin et al.,
2008). Similar to our findings, prior work has also found gay/bisexual
men had greater CRC screening adherence than straight individuals
(Charkhchi et al., 2019; Heslin et al., 2008).

We further found significant differences in lifetime CRC screening by
gender identity: transgender women and nonconforming individuals
had the lowest lifetime CRC screening proportions within each race,
while across all races, Black and Asian transgender men had the highest
lifetime CRC screening. However, we did not find statistically significant
differences in up-to-date screening between groups, which contrasted
the results of previous BRFSS studies (Charkhchi et al., 2019; Tabaac
et al., 2018) that reported lowest screening adherence among trans-
gender women. Our findings on lifetime screening emphasize the
importance of disaggregating levels of outcomes when analyzing
vulnerable populations (Datta et al., 2022), especially considering how
individuals who have never been screened are at higher risk of being
diagnosed with invasive cancer than individuals who have been
screened previously (Peterson et al., 2016).

For breast cancer, we found that differences in lifetime screening
within race/ethnicity were significant within the Hispanic population
only; Hispanic gay/lesbian individuals had the highest proportion, while
the Hispanic bisexual population had the lowest proportion, of lifetime
screening, which were both true across all races as well. Further, within
all racial/ethnic groups, we found up-to-date screening to be greater for
gay/lesbian individuals (with significant difference only found for Asian
population) and lower for bisexual individuals (except Asian bisexual,
which had higher screening adherence) in comparison to straight in-
dividuals. This was consistent with previous studies examining differ-
ences in screening behavior based on sexual orientation only (Austin
et al., 2013; Bazzi et al., 2015; Charkhchi et al., 2019). However, ac-
cording to a past study on intersectionality in breast cancer screening
using NHIS data, Latina lesbian women had the lowest prevalence, while
Black lesbian women had the highest prevalence, of completing a
mammogram within the past year (Agénor et al., 2020). They excluded
the Asian population due to small sample size (Agénor et al., 2020).

Across all races, all transgender groups had significantly greater up-
to-date breast cancer screening prevalence than the cisgender popula-
tion, but this result may be skewed due to small sample size. The large
confidence intervals for the proportions suggest that these findings
should be interpreted with caution. Within all racial/ethnic groups,
lifetime screening was lowest among transgender women, but the dif-
ference was only significant among the NH-White population. Trans-
gender women, who were assigned male sex at birth, may have
increased risk for breast cancer from hormone therapy or gender-
affirming therapy and therefore should be screened, yet may not
partake in mammography due to lack of knowledge or recommendations
(de Blok et al., 2019). Confusion about screening engagement may stem
from the sex-specific nature of official recommendation statements; for
example, USPSTF guidelines for breast cancer screening still use
“women,” which may cause misunderstandings among some members of
the transgender or nonbinary community (Domogauer et al., 2022). To
minimize ambiguity, organ-specific guidelines as opposed to sex- or
gender-specific guidelines should be detailed where possible (Caughey
et al., 2021).

The small sample size for racial/ethnic minority groups in this study,
especially for breast cancer screening, is indicative of these populations’
underrepresentation in research. Some barriers to participation may
include language unfamiliarity, past negative experiences, and insuffi-
cient recruitment efforts (Huang & Coker, 2010; Liu et al., 2019).
Additionally, for many of these racial/ethnic minority groups, identi-
fying as SGM is culturally unacceptable and stigmatized, and leads to
suppression of or reluctance to disclose these identities (Ching et al.,
2018; Choudhury et al., 2009; Kennamer et al., 2000). In fact, Black,
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A. Lifetime screening (n = 103,564; w.n. = 44,557,203).
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B. Up-to-Date screening (n = 99,885; w.n. = 42,820,833).
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Fig. 5. Breast cancer screening behavior, (A) Lifetime and (B) Up-to-date, according to gender identity and race (Asian includes Pacific Islander). Complete n’s,
weighted n’s (w.n.), and 95% confidence intervals are found in Suppl. Tables S4a and S4b.
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Asian, and Hispanic populations are more likely to respond “not sure or
don’t know” compared with NH-White Americans, and the latter two
also more likely to refuse to answer, to questions about sexual orienta-
tion according to prior work (Fredriksen-Goldsen & Muraco, 2010; Kim
& Fredriksen-Goldsen, 2013) and this study (Tables S2 and S4). Another
consideration for the limited sample size of this study is that CRC and
breast cancer are more common in older adults, a population that may
not have a significant openly SGM-identifying population due to his-
torical and social contexts (Fredriksen-Goldsen & Muraco, 2010). In-
dividuals over the age of 60 today lived in a period when same-sex
relationships were stigmatized and criminalized, and many spent the
majority of their adulthood hiding their sexual orientation or gender
identity (Fredriksen-Goldsen & Muraco, 2010), which may be reflected
in their survey responses. Here, 20.4% and 18.7% of individuals in the
60-75 age group did not respond to the sexual orientation or gender
identity questions, respectively, in the BRFSS. The Institute of Medicine
acknowledges this gap, describing older SGM adults as a population
whose needs are understudied (Garofalo, 2011). Additionally, pop-
ulations with higher participation rates in both the BRFSS survey and
overall research are more likely to be college-educated and have higher
income and access to health care resources (Tables S3 and S5), which are
all positively associated to higher screening rates (Centers for Disease
Control and Prevention, 2012). Therefore, the sample used for these
analyses are not fully representative of the general U.S. population or
SGM groups, who report generally both lower financial (low standard of
living, inability to afford basic necessities, and high financial worry) and
community (safety and security) well-being than their heterosexual or
cisgender counterparts (Ceres et al., 2018). Future studies therefore
need to be conducted with larger sample sizes and more diverse
participant demographics in order to assess the true preventive health
behaviors of older SGM populations.

There are many potential reasons behind non-participation or non-
adherence to cancer screening guidelines, including not understanding
screening is necessary, fear of pain/discomfort (for CRC screening spe-
cifically), and lack of recommendation by a healthcare provider (Jones,
Devers, Kuzel, & Woolf, 2010-; Jones, Woolf, et al., 2010-; Kawar,
2013). This last reason is closely tied with medical mistrust, which is
especially prevalent among minority groups. Medical mistrust develops
in response to both the systemic and individual-level oppression and
discrimination (e.g., racism, sexism, homophobia, transphobia, etc.)
perceived by patients in a healthcare setting, and leads to greater hesi-
tancy towards and reduced engagement with medical establishment
(Brenick et al., 2017; Jaiswal & Halkitis, 2019). Patients who are fearful
or distrusting of the healthcare system are more likely to avoid, less
likely to be informed about, or less likely to be recommended to access
and utilize screening services (Huang & Coker, 2010). Past studies have
shown greater rates of medical mistrust among Black and Hispanic in-
dividuals due to history of mistreatment, racism, and discrimination by
healthcare providers (Shelton et al., 2011). Similarly for SGM patients,
traumatic or non-affirming experiences with the medical system and
societal stigma regarding their identity increase their likelihood to avoid
or delay care (Quinn et al., 2015). The older age of the CRC and breast
cancer screening-eligible population further contributes to screening
non-adherence, as their medical mistrust may stem from experiencing
the cumulative impact of a lifetime of discrimination and the chronic
burden of suppressing their identity (Flatt et al., 2021).

Additionally, SGM groups may face barriers to cancer screening due
to lower socioeconomic status (SES). Compared to the general popula-
tion and non-SGM population, SGM individuals are more likely to live in
poverty (Kates et al., 2018; Schneebaum & Badgett, 2019; Taylor, 2013),
lack health insurance (Buchmueller & Carpenter, 2010; Hsieh & Ruther,
2016; Ponce et al.,, 2010), or have plans with inadequate coverage
(Blosnich, 2017; Nguyen et al., 2018). Difficulty affording and accessing
proper healthcare translates to SGM individuals neither having nor
routinely visiting a primary care provider, or avoiding/delaying medical
care due to cost (Barrett & Wholihan, 2016), at greater rates than
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non-SGM individuals (Blosnich, 2017; Blosnich et al., 2014; Buchmu-
eller & Carpenter, 2010; Hsieh & Ruther, 2016; Ward et al., 2014).
Similar patterns are found for racial/ethnic minority groups, who have
higher poverty rates compared to NH-White populations (McKinnon,
2002; Williams, 2008), and are less likely to have health coverage
(Jeudin et al., 2014) or consistent medical care (Williams, 2008). SGM
individuals who are also low SES experience even greater levels of so-
cietal marginalization and oppression, increasing barriers to care and
worsening health outcomes as stated by the intersectionality framework.
Therefore, interventions to increase CRC and breast cancer screening
uptake must target all an individual’s overlapping identities.

There were several limitations to this study. First, the BRFSS does not
specify whether the various colorectal tests were done for routine
screening or diagnosis (confirmation of CRC upon presentation of
symptoms), so CRC screening uptake may not be accurately reported
(El-Serag et al.,, 2006; Haque et al., 2005; Joseph et al., 2018).
Furthermore, patients may overstate how recent screenings were per-
formed (Tabaac et al., 2018) due to recall or social desirability bias
(Joseph et al., 2018). Third, as aforementioned, despite combining
datasets from two different years, small sample sizes of intersecting
populations and variability in the data contributed to wide confidence
intervals for reported estimates, and therefore results should be used to
guide future confirmatory studies instead of making strong conclusions
(Hackshaw, 2008). Additionally, the data was limited to the 26 U.S.
states and territories that asked questions about gender and sexual
identity, which may not be generalizable to the rest of the SGM popu-
lation across America (Gonzalez, 2018). However, it is unclear if the
states included showed any patterns towards attitudes of LGBTQ +
acceptance,.

Additionally, while one advantage of the BRFSS questionnaire
structure is its straightforwardness in administering to large pop-
ulations, the broad categorization of socio-demographic categories, such
as for race and ethnicity, may also create the potential to overlook the
heterogeneity in income or education level, cultural beliefs and barriers,
and more within the sub-populations. Furthermore, the BRFSS com-
bined gay and lesbian into one category when surveying sexual orien-
tation, which may obscure important differences in life experiences,
psychosocial stressors, and screening behavior between the two distinct
population groups (Harper et al., 2004; Garofalo, 2011). Previous
research has found that gay men are more likely, while lesbian women
are less likely, than heterosexuals to have a primary care provider and
health insurance (Lunn et al., 2017), which may impact patterns in
health access and behavior. Another limitation to conducting secondary
analysis with variables already established by the BRFSS is missing the
opportunity to ask survey questions that are inherently intersectional (i.
e., do not separate or hierarchize levels of identity), or ones that assess
constructs such as societal norms, prejudice, and discrimination instead
of solely demographic variables (Bowleg, 2008). Quantitative and
qualitative research highlighting the mutually constitutive nature of
intersectional identities will provide better understanding of
individual-level and systematic barriers to care, and their interventions.

Finally, we were unable to analyze screening behaviors at the
intersection of sexual orientation and gender identity because the pop-
ulation of respondents with overlapping SGM identities was too small.
Small sample size also limited our ability to explore the intersecting
effects of SES and SGM status on screening behavior. Considering the
compounding effects that multiple minority identities have on an in-
dividual’s health outcomes (Hsieh & Ruther, 2016; Trinh et al., 2017;
Veenstra, 2011), it becomes all the more important to understand the
experiences of, and find tailored interventions, for individuals who have
multiple, intersecting minority identities. While all individuals occupy
multiple social identities, future work to establish more conclusive
findings should focus on expanding datasets to specifically include more
individuals in marginalized groups, placing special consideration on
remediating or addressing the historical and cultural contexts that in-
fluence their study participation rates.
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Our findings demonstrate that colorectal and breast cancer screening
for eligible individuals differs according to SGM status within and across
race/ethnicity, especially for those who are members of intersecting
minority subpopulations. For both types of cancer and across all races,
lifetime screening prevalence was lowest among transgender women
and transgender nonconforming individuals; this difference compared
to lifetime screening prevalence among cisgender populations was the
largest among Hispanic and Asian populations. However, for some
racial/ethnic groups, sexual minority individuals were found to have
higher prevalence of lifetime screening for both cancer types than het-
erosexual individuals. These findings highlight the intersecting and
potentially bidirectional ways in which sexual orientation and gender
identity, and racial and ethnic identity, as markers of systems of
oppression (such as racism, heterosexism, sexism), may impact pre-
ventive health behaviors. However, since confidence intervals are wide,
there is a need to conduct more research on representative sample of
SGM. While the current dataset provides useful information, it is inad-
equate to provide a full idea of the state of screening uptake in these
vulnerable groups due to their limits in representation. Future research
should collect data via mixed methods in order to provide a more
complete understanding of who is not benefiting from preventive
screening and the reasons why. In this way more informed interventions
can be developed to target populations in need.
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