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Objectives: To examine contraceptive methods used across sexual orientation groups.
StudyDesign:Wecollected data from118,462 femaleparticipants in two longitudinal cohorts—theNurses’Health
Study (NHS) 2 (founded in 1989, participants born 1947-1964) and NHS3 (founded in 2010, born 1965-1995).
We used log-binomial models to estimate contraceptive methods ever used across sexual orientation groups
and cohorts, adjusting for age and race.
Results: Lesbians were the least likely of all sexual orientation groups to use any contraceptive method. Lesbians
in NHS2 were 90% less likely than heterosexuals to use long-acting reversible contraceptives (LARCs; adjusted
risk ratio [aRR]; 95% confidence interval [CI]: 0.10 [0.04, 0.26]) and results were similar for other contraceptive
methods and in the NHS3 cohort. Compared to the reference group of completely heterosexual participants
with no same-sex partners, thosewho identified as completely heterosexualwith same-sex partners,mostly het-
erosexual, or bisexual were generally more likely to use any method of contraception. Use of LARCs was espe-
cially striking across sexual minority groups, and, with the exception of lesbians, they were more likely to use
LARCs; as one illustration, NHS3 bisexuals were more than twice as likely to use LARCs (aRR [95% CI]: 2.01
[1.67, 2.42]).
Conclusions:While certain sexualminority subgroups (e.g., bisexuals)weremore likely than heterosexuals to use
contraceptive methods such as LARCs, lesbians were less likely to use any method.
Implications:Many sexual minority patients need contraceptive counseling and providers should ensure to offer
this counseling to patients in need, regardless of sexual orientation.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Sexual minority (e.g., bisexual, lesbian) women are as likely as their
heterosexual peers to have ever had sexual intercourse with men [1,2]
and are more likely to experience a teen pregnancy [2–7] and sexually
transmitted infection (STI) [8–12]. Additionally, sexual minority women
are less likely than heterosexual women to receive preventive gyneco-
logic care such as Pap tests [10,13–15]. Our research team has recently
documented [16] that these Pap test disparities are partly due to differ-
ences in hormonal contraceptive use, particularly less hormonal
1 617 730 0004.
rlton).
contraceptive use by lesbians. By not seeking out healthcare for contra-
ception, these lesbian patients miss opportunities for other gynecologic
care including STI screenings and Pap tests. While contraceptive and
other gynecological care should not be interdependent [17], patients
often come into the healthcare system through contraceptive counseling
[18].

While our previous research explored hormonal contraceptives [16],
little research has been conducted on the full range of contraceptive
methods across sexual orientation groups. Researchers have hypothe-
sized [19–21] that sexual minority women may be less likely than het-
erosexuals to use contraceptives, particularly methods that regularly
bring them into the healthcare system for preventive care. However,
initial studies to address this concern have often suffered from critical
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limitations including small samples, limited statistical power, conve-
nience samples from sexual minority sources, coverage of only a single
geographic region, cross-sectional study design, and inadequate sexual
orientation measurement (e.g., defining sexual minorities solely
through same-sex partners as opposed to including the other dimen-
sions of attraction and self-identification).

This study aims to fill these gaps by documenting the full range of
contraceptive methods used across sexual orientation groups. We uti-
lized data from three US longitudinal cohort studies with over 125,000
female participants who provided detailed data on their sexual orienta-
tion and contraceptive use.
2. Methods

2.1. Study population: NHS2 and NHS3 combined analytic sample

The Nurses’ Health Study (NHS) 2 began in 1989 when 116,430 fe-
male nurses, aged 25 to 42 years (born 1947-1964), completed ques-
tionnaires about their medical history and health behaviors. NHS3
began in 2010 as an open-cohort with female nurses aged 18 years or
older (born 1964-1995); current enrollment includes 45,080 women.
Data collection is ongoing via annual or biennial questionnaires in
both cohorts that are mailed and online. When participants fail to re-
spond to initial mailings, study staff implement extensive follow-up
procedures. Detailed information on the initial recruitment, response
rates, and survey intervals has been previously published [22,23].

The current analysis was limited to female participants who re-
ported their sexual orientation and information regarding contraceptive
use between enrollment at baseline and the end of follow-up in 2017
(N=118,462). This study was approved by the Brigham and Women’s
Hospital Institutional Review Board.

2.2. Measures

2.2.1. Sexual orientation
We included the following question on the NHS2 questionnaire in

1995 and 2009, after pilot testing [24]: “Whether or not you are cur-
rently sexually active, what is your sexual orientation or identity?
(Please choose one answer) (1) Heterosexual, (2) Lesbian, gay, or ho-
mosexual, (3) Bisexual, (4) None of these, (5) Prefer not to answer.”
No information about the sex of sexual partners was collected in NHS2.

Detailed information about sexual orientation was collected on the
fifth follow-up questionnaire in NHS3 starting in 2013. The item was
adapted from the Minnesota Adolescent Health Survey [25], which
asks about feelings of attraction and identitywith sixmutually exclusive
response options (completely heterosexual, mostly heterosexual, bisex-
ual, mostly homosexual, completely homosexual, and unsure). We
combined data from this item with a question about the sex of sexual
partners. Partners reported as “I have not had sexual contact with any-
one,” “females,” “males,” and “males and females” in their lifetime. We
combined the item about feelings of attraction/identity with this sexual
partner item to create an additional sexual minority group (completely
heterosexuals with same-sex partners). The term “sexual contact” was
not defined for the participants so this was not restricted to penile-
vaginal sexual intercourse.

For the current analyses, we used the participant’s most recent re-
port of sexual orientation (e.g., NHS2 2009, NHS3 questionnaire 5). If
dataweremissing,we imputedwith themost recent previous response.
Sexual orientation groups were modeled as: completely heterosexual
(included NHS3 “completely heterosexual with no same-sex partners”
and NHS2 “heterosexual”); completely heterosexual with same-sex
partners (included NHS3 corresponding category);mostly heterosexual
(included NHS3 corresponding category); bisexual (included NHS2 and
NHS3 corresponding category); and lesbian (included NHS3 “mostly
homosexual” and “completely homosexual” and NHS2 “lesbian, gay, or
homosexual”). When data were available on the sex of sexual partners,
we also ran sensitivity analyses excluding women who never in their
lifetime had male sexual partners. Additionally, we ran sensitivity anal-
yses using different sexual orientation reports (e.g., ever reporting a
sexual minority status).

2.2.2. Contraceptive use
NHS2 first assessed contraceptive use at baseline in 1989 and NHS3

in the second follow-up questionnaire starting in 2010. Each cohort
assessed contraceptive methods slightly differently, often due to
changes in the methods that were available on the market at the time
(see Fig. 1). We provided participants with additional text describing
thesemethods includingmale condom, female condom, oral contracep-
tive (pill), withdrawal, injectable/shots (e.g., Depo-Provera), implant
(e.g., Implanon), periodic abstinence-calendar rhythm, periodic
abstinence-natural family planning, patch (e.g., Ortho Evra), ring
(e.g., Nuva Ring), hormonal intrauterine device (IUD; e.g., Mirena),
non-hormonal IUD (e.g., ParaGuard), foam/jelly/spermicide/ sponge
(e.g., Today sponge), diaphragm/cervical cap, emergency contraception
(e.g., Plan B), permanent female (e.g., tubal ligation) and male
(e.g., vasectomy) contraception, other, and none. Ever use of oral con-
traceptives was repeatedly assessed in NHS2 (1989, 1991) and NHS3
participants reported ever use on the second follow-up questionnaire.
Participants’ use of barrier (e.g., condoms), long-acting reversible con-
traceptives (LARC), and other methods was assessed through reports
of current use in particular questionnaire waves.

Given elevated STI risk [8–12] among sexual minority women, we
first examined barrier methods. Then, in order to examine methods
that may facilitate regular healthcare access, we grouped methods
that usually entail regular contact with a healthcare provider
(e.g., provider administered injectables/shots and prescription-based
oral contraceptives [OCs], ring, and patch). Next, we collapsed all LARC
methods (i.e., hormonal IUD, implant, non-hormonal IUD); these
highly-efficacious methods were of interest due to sexual minority
women’s elevated teen pregnancy risk [2–7] though do not require reg-
ular contact with a healthcare provider. Finally, due to limited statistical
power, we grouped all other methods (i.e., natural family planning,
rhythm, foam/jelly/spermicide/sponge, withdrawal, tubal ligation, va-
sectomy, emergency contraception, other); sensitivity analyses ex-
cluded permanent methods (i.e., tubal ligation, vasectomy) due to
their distinct efficacy from the other methods in that category.

We grounded the above contraceptive categories in the existing lit-
erature on sexual orientation-related health disparities and therefore
there are slight differences from common categorizations in the family
planning literature. Therefore, we also analyzed contraceptive methods
according to the World Health Organization’s (WHO) tiered effective-
ness chart [26]. Tier 1 included LARCs (i.e., hormonal/non-hormonal
IUD, implant) as well as tubal ligation and vasectomy. Tier 2 was the
equivalent of our healthcare-base category with contraceptives, shots,
ring, and patch. Tier 3 included barriers (i.e., male/female condom, dia-
phragm/cervical cap) as well as natural family planning and rhythm.
Tier 4 included foam/jelly/spermicide/sponge and withdrawal.

The primary analysis focused on lifetime ever use of each method
but we also examined current use as reported on themost recent ques-
tionnaire. Individuals could report multiple contraceptive methods and
therefore could be counted inmultiple categories. For example, a partic-
ipant might report using oral contraceptives once on a questionnaire
and be categorized as “ever using a healthcare-based method” but
then report not using any contraceptives on future questionnaires and
be categorized as “ever using none”.

2.2.3. Confounders
Potential confounders included baseline age (in years) and race/

ethnicity (White, another race/ethnicity). Data were not available
on additional covariates, such as health insurance, that may explain



Key study design features of the Nurses’ Health Study 2 and 3  

)3SHN(3ydutShtlaeH’sesruN)2SHN(2ydutShtlaeH’sesruN

Year founded 01029891

Total N 080,54034,611

Participant birth year 5991-56914691-7491

Sexual orientation data:  

identity and attraction  

Accessed in 1995, 2009: Whether or not you are currently 

sexually active, what is your sexual orientation or identity? 

(1) Heterosexual 

(2) Lesbian, gay, or homosexual 

(3) Bisexual 

(4) None of these 

(5) Prefer not to answer 

Accessed in 2013: Which of the following best describes your feelings? 

(1) Completely heterosexual (attracted to persons of the opposite sex) 

(2) Mostly heterosexual 

(3) Bisexual (equally attracted to men and women) 

(4) Mostly homosexual 

(5) Completely homosexual (gay/lesbian, attracted to persons of the 

same sex) 

(6) Not sure 

Sexual orientation data:  

sex of sexual partners  

nidesseccAelbaliavaatadoN  2013: In the past year, the person(s) with whom you have had 

sexual contact (however you define it) is (are): 

(1) I have not had sexual contact with anyone 

(2) Female(s) 

(3) Male(s) 

(4) Female(s) and male(s) 

Contraception data:  

Healthcare-based methods   

Provider administered injectables/shots and prescription-based oral contraceptives, ring, patch 

Ever use accessed in 1989, 1991; Current use accessed in 

1989, 1991, 1993, 1995, 1997, 1999, 2001, 2003, 2005, 2007, 

2009, 2011, 2013 

Ever use accessed in 2010; Current use accessed in 2010 

Contraception data:  

Barrier,  

LARC, and  

other methods

Barrier methods: male/female condom, diaphragm/cervical cap;  

LARC methods: hormonal/non-hormonal intrauterine device, implant;  

Other methods: natural family planning, rhythm, foam/jelly/spermicide/sponge, withdrawal, tubal ligation, vasectomy, emergency contraception, 

other 

Current use accessed in 1989, 1991, 1993, 1995, 1997, 1999, 

2001, 2003, 2005, 2007, 2009, 2011, 2013 

Current use accessed in 2010 

Abbreviations: Nurses’ Health Study 2 (NHS2); Nurses’ Health Study 3 (NHS3); long-acting reversible contraceptives (LARC) 

Fig. 1. Key study design features of the Nurses’ Health Study 2 and 3.
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(i.e., mediate) differences in contraception use across sexual orienta-
tion groups. To account for differences in when the data were
collected, we stratified the data by cohort (i.e., NHS2, NHS3). In sen-
sitivity analyses, we further adjusted for sexual behavior including
age at coitarche and number of sexual partners (male and/or female
partners). If a participant’s data were missing for potential con-
founders, data were imputed from previous questionnaire years; if
no such data were available for a participant, then multiple imputa-
tion procedures were used.

2.3. Statistical analysis

Wefirst examined the frequency of ever using each of the contracep-
tive method categories across sexual orientation groups. We used mul-
tivariable regression from log-binomial models to calculate adjusted
risk ratios (aRR) and 95% confidence intervals (95% CI). When models
did not converge, we used log-Poisson models, providing consistent
but not fully efficient estimates [27].

Then, we calculated the risk ratios of ever using each contraceptive
method by sexual orientation groups (referent=completely heterosex-
ualwith no same-sex partners), adjusting for potential confounders.We
also calculated adjusted risk ratios for current use of the different con-
traceptive methods. Next, we ran a number of sensitivity analyses. We
restricted estimates to participants who had male sexual partners and
also calculated estimates after adjusting further for sexual behavior
(i.e., age at coitarche, number of sexual partners). Analyses were con-
ducted using SAS 9.4 (SAS Institute, Cary, NC).

3. Results

A total of 118,462 participants were included in our sample from
NHS2 and NHS3 (see Table 1). The NHS2 participants (N=99,850)
Table 1
Demographic characteristics of female participants in the US-based Nurses’ Health Study 2 and

Total N=118,462 Heterosexual (NHS2) or Completely
Heterosexual with no same-sex partners (NHS3)

NHS2 (n=99,850) (n=98,509, 98.7%)
Age at baseline2, Range: 25-42 34.4 (4.7)
White race/ethnicity 91,346 (94.1)

NHS3 (n=18,612) (n=15,288, 82.1%)
Age at baseline2, Range: 18-52 33.6 (7.2)
White race/ethnicity 14,274 (94.4)

Age data presented as mean years (standard deviation) and race/ethnicity data presented as n
1 Nurses’ Health Study 2 (NHS2) participants were born 1947-1964 and Nurses’ Health Stud
2 Baseline: NHS2 (1989) and NHS3 (2010).
were born between 1947 and 1964 (mean baseline age in 1989: 34.5
years) and NHS3 participants (N=18,612) were born 1965–1995
(mean baseline age in 2010: 33.5 years). Healthcare-based methods
were the most commonly ever used contraceptive method in both co-
horts (see Table 2) with nearly 90% of participants reporting such use.
Other methods (e.g., vasectomy and tubal ligation) were the second
most commonly ever used contraceptive method.

Distributions of contraceptive methods use varied between sexual
orientation groups, adjusted for potential confounders. Lesbians were
the least likely of all sexual orientation groups to use any contraceptive
method. In contrast, compared to completely heterosexual womenwith
no same-sex partners, those who identified as completely heterosexual
with same-sex partners, mostly heterosexual, or bisexual were gener-
ally more likely to use any method of contraception. We discuss these
results in more detail below (see Table 3 for the aRRs and 95% CIs).

Lesbians in NHS2were 90% less likely than heterosexuals to ever use
LARCs (aRR [95% CI]: 0.10 [0.04, 0.26]). Results were similar for ever use
of barriermethods (aRR [95% CI]: 0.33 [0.28, 0.39]) and ever use of other
contraceptive methods (aRR [95% CI]: 0.36 [0.32, 0.40]. Results were
also similar in the NHS3 cohort; for example, lesbians were more than
twice as likely as heterosexual peers to have used none (aRR [95% CI]:
2.15 [1.89, 2.44]). Compared to the reference group of completely het-
erosexuals with no same-sex partners, those who identified as
completely heterosexual with same-sex partners, mostly heterosexual,
or bisexual were generally more likely to ever use any method of con-
traception. For example, NHS3 mostly heterosexual women were
more likely to ever use barrier methods (aRR [95% CI]: 1.14
[1.04,1.26]. Use of LARCs was especially striking across sexual orienta-
tion groups with sexual minority groups—with the exception of les-
bians—being more likely to use LARCs; as one illustration, NHS3
bisexuals were more than twice as likely to ever use LARCs (aRR [95%
CI]: 2.01 [1.67, 2.42]).
31 by sexual orientation group

Completely Heterosexual
with same-sex partners

Mostly
Heterosexual

Bisexual Lesbian

(n=415, b1%) (n=926, 0.9%)
34.9 (4.7) 35.1 (4.5)
382 (93.6) 876 (95.7)

(n=450, 2.4%) (n=2,171, 11.7%) (n=361, 1.9%) (n=342, 1.8%)
33.6 (6.7) 32.4 (6.7) 32.9 (6.4) 35.2 (7.2)
429 (96.6) 2,053 (95.3) 344 (96.6) 316 (93.8)

(%).
y 3 (NHS3) 1964-1995.



Table 2
Frequency1 of ever using contraceptive methods among female participants in the US-based Nurses’ Healthy Study 2 and 32 by sexual orientation group

Total N=118,462 Heterosexual (NHS2) or Completely
Heterosexual with no same-sex partners (NHS3)

Completely Heterosexual
with same-sex partners

Mostly Heterosexual Bisexual Lesbian

NHS2 (n=99,850) (n=98,509, 98.7%) (n=415, b1%) (n=926, 0.9%)
Contraceptive Method3

Barrier4 39,087 (39.7) 164 (39.5) 114 (12.3)
Healthcare-based 86,633 (87.9) 353 (85.1) 629 (67.9)
LARC 4,601 (4.7) 19 (4.6) 4 (0.4)
Other 76,517 (77.7) 280 (67.5) 259 (28.0)
None 98,147 (99.6) 414 (99.8) 926 (100.0)

NHS3 (n=18,612) (n=15,288, 82.1%) (n=450, 2.4%) (n=2,171, 11.7%) (n=361, 1.9%) (n=342, 1.8%)
Contraceptive Method3

Barrier4 2,179 (14.3) 64 (14.2) 375 (17.3) 51 (14.1) 9 (2.6)
Healthcare-based 13,140 (85.9) 402 (89.3) 1,914 (88.1) 313 (86.7) 221 (64.4)
LARC 1,847 (12.1) 81 (18.0) 486 (22.4) 88 (24.4) 13 (3.8)
Other 3,498 (22.9) 100 (22.2) 455 (21.0) 89 (24.7) 21 (6.1)
None 5,648 (36.9) 152 (33.8) 675 (31.1) 135 (37.4) 276 (80.5)

1 Unadjusted frequencies, presented as n (%).
2 Nurses’ Health Study 2 (NHS2) participants were born 1947-1964 and Nurses’ Health Study 3 (NHS3) 1965-1995.
3 Barrier methods=male/female condom, diaphragm/cervical cap; Healthcare-based methods=oral contraceptives, shots, ring, patch; long-acting reversible contraceptive (LARC)

methods=hormonal/non-hormonal intrauterine device (IUD), implant; Other methods=natural family planning, rhythm, foam/jelly/spermicide/sponge, withdrawal, tubal ligation, va-
sectomy, emergency contraception, other; None. Frequencies add up to more than 100% due to participants being able to report more than one method.

4 Ever use of healthcare-basedmethodswas repeatedly assessed inNHS2 (1989, ‘91) and NHS3 (2010). Participants’ use of barrier, LARC, and othermethods does not fully capture ever
use because it was assessed only through reports of current use in particular questionnaire waves: NHS2 (biannually from 1989-2011) and NHS3 (2010).
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Results were consistent after restricting the analysis to participants
who had male sexual partners at some point in their lifetime. Results
were also consistent after adjusting for sexual behavior (i.e., age at
coitarche, number of sex partners) and modeling sexual orientation in
different ways (e.g., ever reporting a sexual minority status). Results
pertaining to other contraceptive methods were also consistent after
excluding permanent methods. Models examining current use of each
contraceptive method—as measured from the participant’s most recent
questionnaire response—were conducted in both cohorts (see Table 4
for the aRRs and 95% CIs); and again, sexual orientation patterns for cur-
rent use were similar to the ever use patterns. Results were also similar
when contraceptive methods were categorized according to WHO’s
tiered effectiveness chart, though using such categories did reveal that
sexual minorities were more likely than heterosexuals to use Tier 4
methods (i.e., foam/jelly/spermicide/sponge, withdrawal); that pattern
was not apparent when Tier 4 methods were combined with other
Table 3
Probability of ever using contraceptive methods among female participants in the US-based Nu

Total N=118,462 Risk ratio2 (95% CI)

Heterosexual (NHS2) or Completely
Heterosexual with no
same-sex partners (NHS3)

Completely He
same-sex partn

NHS2 (n=99,850) (n=98,509, 98.7%)
Contraceptive Method3

Barrier ref.
Healthcare-based ref.
LARC ref.
Other ref.
None ref.

NHS3 (n=18,612) (n=15,288, 82.1%) (n=450, 2.4%)
Contraceptive Method3

Barrier ref. 1.02 (0.81,1.28
Healthcare-based ref. 1.03 (1.00,1.07
LARC ref. 1.48 (1.21,1.81
Other ref. 0.99 (0.81,1.20
None ref. 0.92 (0.79,1.09

1 Nurses’ Health Study 2 (NHS2) participants were born 1947-1964 and Nurses’ Health Stud
2 Adjusted for age and race.Multiple imputationwas usedduring analyses for anymissing cov

methods (excluding none).
3 Barrier methods=male/female condom, diaphragm/cervical cap; Healthcare-based metho

methods=hormonal/non-hormonal intrauterine device (IUD), implant; Other methods=natu
sectomy, emergency contraception, other; None. Frequencies add up to more than 100% due to
methods (e.g., natural family planning; see Table 5 for the frequencies
and Table 6 for the aRRs and 95% CIs).

4. Discussion

While certain sexual minority subgroups (e.g., bisexuals) in this
sample were more likely to use some contraceptive methods such as
LARCs, lesbians were less likely to use anymethods. These new findings
offer further evidence from the largest study on this topicwithmore de-
tailed information about contraception methods than prior studies.
Choice of contraceptivemethodwas similar to nationally representative
data [28]. For example, the vast majority of our participants reported
ever using a healthcare-based method such as oral contraceptives. As
expected, this use increased as women aged and had more opportuni-
ties to use suchmethods. Future studies could examine these age/cohort
differences in more detail. LARC use increased among our younger
rses’ Healthy Study 2 and 31 by sexual orientation group

terosexual with
ers

Mostly
Heterosexual

Bisexual Lesbian

(n=415, b1%) (n=926, 0.9%)

0.99 (0.89,1.11) 0.33 (0.28,0.39)
0.97 (0.93,1.01) 0.77 (0.74,0.81)
1.01 (0.65,1.57) 0.10 (0.04,0.26)
0.87 (0.81,0.93) 0.36 (0.32,0.40)
1.00 (0.91,1.10) 1.00 (0.94,1.07)

(n=2,171, 11.7%) (n=361, 1.9%) (n=342, 1.8%)

) 1.14 (1.04,1.26) 0.98 (0.76,1.26) 0.21 (0.11,0.39)
) 1.02 (1.00,1.04) 1.00 (0.96,1.04) 0.76 (0.70,0.82)
) 1.82 (1.67,1.99) 2.01 (1.67,2.42) 0.32 (0.19,0.55)
) 1.04 (0.94,1.14) 1.18 (0.96,1.46) 0.23 (0.15,0.36)
) 0.86 (0.79,0.93) 1.03 (0.87,1.22) 2.13 (1.89,2.40)

y 3 (NHS3) 1965-1995.
ariate data.Models estimate the likelihood of using each contraceptivemethod vs all other

ds=oral contraceptives, shots, ring, patch; long-acting reversible contraceptive (LARC)
ral family planning, rhythm, foam/jelly/spermicide/sponge, withdrawal, tubal ligation, va-
participants being able to report more than one method.



Table 4
Probability of currently using contraceptive methods among female participants in the US-based Nurses’ Healthy Study 2 and 31 by sexual orientation group

Total N=118,462 Risk ratio1 (95% CI)

Heterosexual (NHS2) or Completely
Heterosexual with no
same-sex partners (NHS3)

Completely Heterosexual with
same-sex partners

Mostly
Heterosexual

Bisexual Lesbian

NHS2 (n=99,850) (n=98,509, 99%) (n=415, b1%) (n=926, 1%)
Contraceptive Method2

Barrier ref. 0.83 (0.21,3.31) NA
Healthcare-based ref. 0.69 (0.33,1.45) 0.52 (0.29,0.95)
LARC ref. 1.72 (0.24,12.32) NA
Other ref. 0.69 (0.38,1.24) 0.23 (0.11,0.46)
None ref. 0.99 (0.90,1.10) 1.01 (0.95,1.08)

NHS3 (n=18,612) (n=15,288, 82.1%) (n=450, 2.4%) (n=2,171, 11.7%) (n=361, 1.9%) (n=342, 1.8%)
Contraceptive Method2

Barrier ref. 1.01 (0.79,1.30) 1.14 (1.02,1.28) 0.97 (0.74,1.28) 0.20 (0.11,0.39)
Healthcare-based ref. 1.04 (0.94,1.14) 1.02 (0.98,1.07) 1.00 (0.90,1.12) 0.75 (0.66,0.86)
LARC ref. 1.48 (1.19,1.85) 1.82 (1.65,2.01) 1.99 (1.61,2.46) 0.32 (0.19,0.55)
Other ref. 0.99 (0.81,1.20) 1.03 (0.94,1.14) 1.18 (0.96,1.46) 0.23 (0.15,0.36)
None ref. 0.92 (0.79,1.09) 0.86 (0.79,0.93) 1.03 (0.87,1.22) 2.13 (1.89,2.40)

1 Adjusted for age and race.Multiple imputationwas usedduring analyses for anymissing covariate data.Models estimate the likelihood of using each contraceptivemethod vs all other
methods (including no contraceptive use).

2 Barrier methods=male/female condom, diaphragm/cervical cap; Healthcare-based methods=oral contraceptives, shots, ring, patch; long-acting reversible contraceptive (LARC)
methods=hormonal/non-hormonal intrauterine device (IUD), implant; Other methods=natural family planning, rhythm, foam/jelly/spermicide/sponge, withdrawal, tubal ligation, va-
sectomy, emergency contraception, other; None. Frequencies add up to more than 100% due to participants being able to report more than one method.
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participants while older participants were more likely to rely on other
methods such as vasectomy and tubal ligation. Our findings that LARC
use is more common among all sexual minority women (except les-
bians) compared to heterosexuals, is supported by similar findings
from theHER Salt Lake Contraceptive Initiative [29] and recent evidence
that sexual minority women report higher LARC knowledge than their
heterosexual peers [30]. The few condom studies that have been able
to examine sexual minority subgroups also reported similar method
distribution; for example, bisexuals in another sample reported the
highest condomuse for anal sex and heterosexuals reported the highest
use for vaginal sex while lesbians reported the lowest condom use for
anal or vaginal sex [31].

The existing literature on contraceptive use among sexual minority
women has been limited by methodological constraints. Generally, sex-
ual minority women report less condom use than heterosexual peers
[32]. Sexual minority women also report less use of any contraceptive
method [33,34], and less use of oral contraceptives than their
Table 5
Frequency1 of ever using contraceptivemethods, according to theWorldHealthOrganization’s t
32 by sexual orientation group

Total N=118,462 Heterosexual (NHS2) or Completely
Heterosexual with no
same-sex partners (NHS3)

Completely H
same-sex par

NHS2 (n=99,850) (n=98,509, 98.7%)
Contraceptive Method3 ,4

Tier 1 60,416 (61.3)
Tier 2 86,633 (87.9)
Tier 3 42,371 (43.0)
Tier 4 16,045 (16.3)
None 98,147 (99.6)

NHS3 (n=18,612) (n=15,288, 82.1%) (n=450, 2.4%
Contraceptive Method3,4

Tier 1 4,455 (29.2) 154 (34.2)
Tier 2 13,140 (85.9) 402 (89.3)
Tier 3 2,474 (16.2) 71 (15.8)
Tier 4 55 (0.4) 5 (1.1)
None 5,648 (36.9) 152 (33.8)

1 Unadjusted frequencies, presented as n (%).
2 Nurses’ Health Study 2 (NHS2) participants were born 1947-1964 and Nurses’ Health Stud
3 Tier 1=hormonal/non-hormonal intrauterine device (IUD), implant, tubal ligation, vasecto

phragm/cervical cap, natural family planning, rhythm; Tier 4=foam/jelly/spermicide/sponge, w
more than one method.

4 Ever use of tier 2 methods was repeatedly assessed in NHS2 (1989, ‘91) and NHS3 (2010).
only through reports of current use in particular questionnaire waves: NHS2 (biannually from
heterosexual peers [32,34,35]. Additionally, bisexual [1] and lesbian
[36] women are more likely than heterosexual women to have ever
used emergency contraception. Our results do not align with all these
findings, in part due to samples having limited statistical power to de-
tect sexual minority subgroup differences and sexual minority women
being combined into a single category.

This sample included only nurses and was limited in terms of racial/
ethnic diversity. Therefore, results may not generalize to other popula-
tions. However, the frequency of contraceptive usewas similar to national
representative data indicating that nurses do not dramatically differ.
Assessing contraceptive use on an annual or a biennial basismade it chal-
lenging to collect data on use patterns in further detail (e.g., usewith part-
ners of different sexes). Additionally, measures of contraceptive use were
not assessed identically across the two cohorts and we had to collapse
methods into broad categories of interest rather than examining each
one individually.Wealso lackeddata onmoredetailedmeasures of sexual
behavior other than coitarche and number of sexual partners; future
iered effectiveness, among female participants in theUS-basedNurses’Healthy Study2 and

eterosexual with
tners

Mostly
Heterosexual

Bisexual Lesbian

(n=415, b1%) (n=926, 0.9%)

189 (45.5) 135 (14.6)
353 (85.1) 629 (67.9)
180 (43.4) 125 (13.5)
72 (17.4) 53 (5.7)
414 (99.8) 926 (100.0)

) (n=2,171, 11.7%) (n=361, 1.9%) (n=342, 1.8%)

770 (35.5) 145 (40.2) 21 (6.1)
1,914 (88.1) 313 (86.7) 221 (64.4)
436 (20.1) 63 (17.5) 9 (2.6)
14 (0.6) 2 (0.6) 1 (0.3)
675 (31.1) 135 (37.4) 276 (80.5)

y 3 (NHS3) 1965-1995.
my; Tier 2=oral contraceptives, shots, ring, patch; Tier 3=male/female condom, dia-
ithdrawal. Frequencies add up to more than 100% due to participants being able to report

Participants’ use of the other tiers does not fully capture ever use because it was assessed
1989-2011) and NHS3 (2010).



Table 6
Probability of ever using contraceptives methods, according to the World Health Organization’s tiered effectiveness, among female participants in the US-based Nurses’ Healthy Study 2
and 31 by sexual orientation group

Total N=118,462 Risk Ratio2 (95% CI)

Heterosexual (NHS2)
or Completely
Heterosexual
with no same-sex partners (NHS3)

Completely
Heterosexual
with same-sex
partners

Mostly
Heterosexual

Bisexual Lesbian

NHS2 (n=99,850) (n=98,509, 98.7%) (n=415, b1%) (n=926, 0.9%)
Contraceptive Method3

Tier 1 ref. 0.74 (0.67,0.82) 0.24 (0.20,0.28)
Tier 2 ref. 0.97 (0.93,1.01) 0.77 (0.74,0.81)
Tier 3 ref. 1.02 (0.92,1.12) 0.33 (0.28,0.39)
Tier 4 ref. 1.09 (0.88,1.34) 0.37 (0.29,0.48)
None ref. 1.00 (0.91,1.10) 1.00 (0.94,1.07)

NHS3 (n=18,612) (n=15,288, 82.1%) (n=450, 2.4%) (n=2,171, 11.7%) (n=361, 1.9%) (n=342, 1.8%)
Contraceptive Method3

Tier 1 ref. 1.17 (1.03,1.32) 1.26 (1.19,1.33) 1.30 (1.16,1.46) 0.19 (0.13,0.29)
Tier 2 ref. 1.03 (1.00,1.07) 1.02 (1.00,1.04) 1.00 (0.96,1.04) 0.76 (0.70,0.82)
Tier 3 ref. 0.99 (0.80,1.23) 1.17 (1.07,1.28) 1.06 (0.85,1.33) 0.18 (0.09,0.34)
Tier 4 ref. 3.12 (1.26,7.77) 1.81 (1.00,3.25) 1.56 (0.38,6.37) 0.80 (0.11,5.80)
None ref. 0.92 (0.79,1.09) 0.86 (0.79,0.93) 1.03 (0.87,1.22) 2.13 (1.89,2.40)

1 Nurses’ Health Study 2 (NHS2) participants were born 1947-1964 and Nurses’ Health Study 3 (NHS3) 1965-1995.
2 Adjusted for age and race.Multiple imputationwas usedduring analyses for anymissing covariate data.Models estimate the likelihood of using each contraceptivemethod vs all other

methods (excluding none).
3 Tier 1=hormonal/non-hormonal intrauterine device (IUD), implant, tubal ligation, vasectomy; Tier 2=oral contraceptives, shots, ring, patch; Tier 3=male/female condom, dia-

phragm/cervical cap, natural family planning, rhythm; Tier 4=foam/jelly/spermicide/sponge, withdrawal. Frequencies add up to more than 100% due to participants being able to report
more than one method.

207B.M. Charlton et al. / Contraception 100 (2019) 202–208
studies should explore these and other potential mediators (e.g., health
insurance status). While the NHS3 cohort included data on all three di-
mensions of sexual orientation (i.e., identity, same-sex partners, and
same-sex attractions), the NHS2 cohort was limited to sexual orientation
identity. However, this study has a number of strengths including the
large, prospective study design made up of participants living across the
United States.Wewere also able to leverage the detailedmeasures of sex-
ual orientation to examine different dimensions of sexual orientation
(i.e., attraction, identity, sex of sexual partners).

Our findings confirm that many sexual minority patients need con-
traceptive counseling. Healthcare providers should ensure they offer
this counseling to patients in need, regardless of sexual orientation.
This will help mitigate the risk of STIs and unintended pregnancies. It
is imperative that providers do not make assumptions about patients’
sexual orientation, including about its various dimensions
(e.g., attraction, identity, sex of sexual partners) and about how it may
change over time. Providers must take care to not assume that patients
with STIs or an unintended pregnancy are heterosexual. When taking a
sexual history and giving contraceptive counseling, providers should
also use cultural humility. For example, providers can demonstrate
their listening skills by acknowledging a patient may not be a high
risk for an unintended pregnancy when the patient reports having
only female partners but the provider could still mention some of the
non-contraceptive benefits of different methods. Furthermore, pro-
viders must also ensure that patients who are not regularly being seen
for contraception-related reasons are brought into the healthcare sys-
tem for preventive care.
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