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Abstract

The human papillomavirus (HPV) vaccination, sexually transmitted infection (STI) tests, and 

Papanicolaou (Pap) testing rates vary by sexual orientation, which may be due in part to healthcare 

providers (HCP) recommending this care unevenly. Data (N=17,675) came from the Growing Up 

Today Study (GUTS) (N=8,039) and Nurses’ Health Study 3 (NHS3) (N=9,636). Among 

participants who met clinical guidelines to receive the care in question, we estimated the 

probability of an HCP encouraging participants to have the HPV vaccination, STI tests, or Pap 

test. Regardless of sexual orientation, participants whose HCP knew their sexual orientation were 

more likely to have been encouraged to get care compared to those whose HCP did not know the 

participant’s sexual orientation. Sexual minority men and women were more likely to be 

encouraged to obtain HPV vaccination, STI tests, and Pap test than same-gender, completely 
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heterosexuals with no same-sex partners, with some variation by gender and the care in question. 

Lesbian women were the sole sexual orientation subgroup that was less likely to be encouraged to 

receive care (HPV vaccination and Pap test) than their same gender, completely heterosexual 

counterparts with no same-sex partners (odds ratio [95% confidence interval]: 0.90 [0.80–1.00] 

and 0.94 [0.91–0.98], respectively). The differences across sexual orientation in HCPs’ 

encouragement of care indicate a possible explanation for differences in utilization across sexual 

orientation. Across the US, HCPs under-encourage HPV vaccination, STI tests, and Pap test for all 

sexual orientation groups. Lesbian patients appear to be at high risk of under-encouragement for 

the Pap test.

INTRODUCTION

Previous studies have noted disparities in sexual and reproductive health care across sexual 

orientation groups [1–7]. Gay and bisexual men, as well as bisexual women, often 

experience higher rates of human papillomavirus (HPV) vaccination and sexually 

transmitted infection (STI) tests [1, 2, 4, 7]. In contrast, lesbian women have lower rates of 

Pap test and HPV vaccination compared to heterosexuals [1–3, 6]. For example, lesbian 

women have three-quarters odds of having a timely Pap test compared to heterosexual 

women [3]. These tests are important in the prevention and early detection of cancers. 

Unequal treatment and tests could place certain sexual orientation groups at outsized risk for 

cancer and later detection of cancer. Sexual minorities are also at increased risk of STIs 

compared to heterosexuals [5], which makes these tests especially important.

Health care providers’ (HCP) encouragement to obtain HPV vaccination, STI tests, and the 

Pap test may be particularly important for lesbian women, who have more sexual health 

misinformation than their heterosexual peers [6, 8]. For example, sexual minorities who 

were assigned female at birth (AFAB) reported misperceptions surrounding the transmission 

of HPV between AFAB partners, and therefore misperceived their need for HPV vaccination 

and the Pap test [9]. Positive patient-provider communication, HCPs offering HPV 

vaccination and the Pap test, and educating sexual minority patients have been found to be 

important mechanisms to reducing misperceptions surrounding HPV transmission between 

AFAB partners and increasing HPV vaccination completion and Pap tests [6, 9–12].

An HCP’s knowledge of participant’s sexual orientation could have influenced their decision 

to encourage specific care due to beliefs about that sexual orientation group [13]. 

Knowledge of a participant’s sexual orientation could also be indicative of a participant’s 

comfort with an HCP or the HCP taking a comprehensive sexual history, which may be 

more common during a visit related to sexual and reproductive health [14, 15]. In recent 

years, a number of professional societies have also set guidelines that HCPs should inquire 

about sexual orientation and be aware of specific health risks that sexual minorities 

experience [16–18]. An HCP knowing about sexual orientation may therefore indicate closer 

adherence to professional society guidelines.

However, limited research has examined whether HCPs encourage sexual minorities to have 

HPV vaccination, STI tests, or Pap test more or less frequently than heterosexuals. 

Difference in encouragement of care may represent an important mechanism to 
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understanding disparities in sexual and reproductive health care across sexual orientation 

groups. In response to this gap in the literature, this paper examines whether HCPs 

encourage patients to receive HPV vaccination (men and women), STI tests (men and 

women), or the Pap test (women only) differently across sexual orientation and whether this 

varies based on HCP knowledge of sexual orientation.

METHODS

Study Population

Data came from the Growing Up Today Study (GUTS) (N=8,039) and Nurses’ Health Study 

3 (NHS3) (N=9,636), which are ongoing, biannual, US-based longitudinal cohort studies. 

GUTS was established in 1996 with the children of an earlier cohort study, Nurses’ Health 

Study 2. The original GUTS cohort contained 27,706 individuals. NHS3 is a cohort study of 

nurses and nursing students that began in 2010 and continues to recruit new participants. The 

2016 and eighth biannual questionnaires that this paper drew upon were both conducted 

online. More information on GUTS and NHS3 can be found at the following references [19, 

20]. The current analysis was limited to GUTS and NHS3 men and women who gave 

information on sexual orientation, at least one of the outcome variables, and reported that 

their HCP either knew or did not know their sexual orientation. We also included only 

participants who were cisgender (i.e., reported that their gender identity was the same as the 

sex assigned at birth).

Additionally, each outcome variable had its own inclusion criteria based on whether or not 

the participant ever met the US Centers for Disease Control and Prevention (CDC) or US 

Preventive Services Task Force’s relevant guidelines. The first HPV vaccine, Gardasil, was 

recommended by the CDC for girls age 9 to 26 years in 2006 and boys aged 9 to 26 years in 

2011 [21]. Based on this, our analytic sample for the HPV vaccination analysis was limited 

to women who were 26 years old or younger in 2006 and boys who were 26 years old or 

younger in 2011. The analytic sample for HCP encouragement of an STI test was limited to 

those who were sexually active or reported sexual contact, as per CDC guidelines [22]. 

Finally, the analytic sample for the Pap test analysis included women who at any point in 

their life had met the US Preventive Services Task Force’s guidelines for Pap tests, which 

center around age and sexual history [23, 24]. The study protocol was approved by the 

Institutional Review Boards of the Brigham and Women’s Hospital and the Harvard T.H. 

Chan School of Public Health.

Measures

Sexual Orientation—Detailed information about sexual orientation was collected in 

GUTS and NHS3 using an item adapted from the Minnesota Adolescent Health Survey [25], 

which asked about feelings of attraction and identity with six mutually exclusive response 

options (completely heterosexual, mostly heterosexual, bisexual, mostly homosexual, 

completely homosexual, and unsure). Mostly homosexual and completely homosexual were 

combined into a single group, gay/lesbian, due to small sample size. The question of sexual 

attraction and identity was combined with a question about the sex of sexual partners to 

create an additional sexual minority group (completely heterosexuals with same-sex 
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partners). In total, there are five sexual orientation groups: completely heterosexual with no 

same-sex partners, completely heterosexual with same-sex partners, mostly heterosexual, 

bisexual, and gay/lesbian. Sexual orientation groups were modelled using the most recent 

information on sexual orientation (GUTS 2016 and NHS3’s fifth biannual questionnaire). If 

data were missing, then sexual orientation was imputed from prior questionnaires.

HCP Knows Sexual Orientation—Participants were asked if their primary care provider 

(PCP) knew their sexual orientation on the 2016 GUTS questionnaire and NHS3’s eighth 

biannual questionnaire with: yes, not sure, no, and I don’t have a PCP, as possible response 

options. Participants reporting that they were not sure or did not have a PCP were excluded. 

We refer to this variable as “HCP knows sexual orientation” throughout this manuscript 

because PCPs are a type of HCP and to reduce confusion with outcome variables centered 

around HCP encouragement of care.

Outcomes: Encouragement of HPV vaccination, STI test, Pap test—Participants 

were asked on the 2016 GUTS and NHS3’s eighth biannual questionnaire “whether a health 

care provider ever encouraged you to get any of the following care:” STI tests, HPV 

vaccination, or pelvic exam/Pap test (for women only). Responses for each included no, yes, 

and not sure. Participants who reported they were “not sure” were treated as missing. 

Although participants from NHS3 were nurses, these questions specifically referred to their 

experiences as patients.

Covariates—Previous research has found that sexual and reproductive health care varies 

by race, age, and region, so we included these measures as potential confounders, measured 

as follows: age (22 to 54 years), race/ethnicity (non-Hispanic white, another race/ethnicity), 

and region of residence (Northeast or International, Midwest, West, South) [26, 27]. 

Additionally, differences may exist across cohorts that would influence the results. To this 

end, we included cohort (GUTS, NHS3) as a covariate for women. Cohort was not included 

as a covariate for men because there were no men in NHS3. Sensitivity analyses were 

conducted using lifetime sexual partner as a covariate (0 to 6 or more). If data were missing 

for potential confounders, they were imputed from previous questionnaire years. Data that 

remained missing were multiply imputed using fully conditional statements and 20 stacked 

data sets.

Statistical Analysis

Descriptive statistics were produced and stratified by sexual orientation and gender. We used 

generalized estimating equations to account for sibling clusters from GUTS, with nurses 

from NHS3 included as their own cluster. Analysis for each outcome variable was restricted 

to those that met clinical guidelines to receive the care in question, as well as stratified by 

gender (men, women). We calculated the odds ratios (OR) and confidence interval (CI) for 

each sexual orientation and gender category of an HCP encouraging participants to have 

HPV vaccination, STI tests, or a pelvic exam/Pap test, with same gender, completely 

heterosexual participants with no same-sex partners as the reference group. Models also 

included HCPs knowing the participant’s sexual orientation and were adjusted for 

confounders (age, race, region of residence, cohort). To further explore the association 
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between sexual orientation, HCP knowing the participant’s sexual orientation, and 

encouragement of the care in question, we interacted sexual orientation and HCP knowing 

participant’s sexual orientation for men and women on all three outcome variables. Only 

significant interaction results are presented. All analyses were conducted in SAS 9.4.

RESULTS

Table 1 shows descriptive statistics of the sample stratified by sexual orientation and gender. 

The average age at time of questionnaire response was 35 for women and 29 for men. The 

majority of respondents identified as non-Hispanic white and from the Northeast or 

Midwest. Of the 17,552 participants in our sample, 78% (N=13,795) identified as 

completely heterosexual with no same-sex partners, 3.0% (N=522) identified as completely 

heterosexual with same-sex partners, 13.8% (N=2,447) identified as mostly heterosexual, 

and 2.3% (N=400) and 2.9% (N=511) as bisexual and gay/lesbian. Overall, 56.2% of all 

women and 78.2% of men reported that an HCP had never encouraged them to have the 

HPV vaccine, and 66.5% of men had never been encouraged to have an STI test, yet only 

5.7% of women reported never being encouraged to have a Pap test.

Table 2 contains results from the generalized estimating equations analysis. Mostly 

heterosexual women, as well as bisexual and gay men, had higher odds of being encouraged 

to have the HPV vaccine than people of their same sex who were completely heterosexual 

with no same-sex partners. Women who reported that they were bisexual, mostly 

heterosexual, or completely heterosexual with same-sex partners had higher odds of being 

encouraged to have an STI test than completely heterosexual women with no same-sex 

partners, as were gay and bisexual men compared to completely heterosexual men with no 

same-sex partners. Mostly heterosexual women had higher odds of being encouraged to have 

a Pap test than completely heterosexual women with no same-sex partners (OR=1.01, 95% 

CI=1.00–1.03).

Lesbian women were the sole sexual minority subgroup that had lower odds of being 

encouraged to receive the care in question—lesbian women were less likely to be 

encouraged by an HCP to have the HPV vaccine or a Pap test than completely heterosexual 

women with no same-sex partners. In sensitivity analyses, the associations between sexual 

orientation and encouragement for care existed even after adjusting for factors that could 

change perceived need of care such as number of lifetime sexual partners.

HCP knowledge of the participant’s sexual orientation increased the odds that an HCP 

would encourage all three outcomes studied for all sexual orientation groups. HCP 

knowledge of sexual orientation also modified the association between sexual orientation 

and encouragement of the Pap test. In other words, there was no difference in 

encouragement to have a Pap test across almost all sexual orientation groups among women 

whose HCP knew their sexual orientation. The exception was among lesbian women whose 

HCP knew their sexual orientation yet remained less likely to be encouraged to have Pap 

tests than heterosexual women with no same-sex partners whose HCP knew their sexual 

orientation (see Figure 1).
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DISCUSSION

Previous research has found disparities in reproductive health care across sexual orientation 

groups among women and men. Bisexual women, as well as gay and bisexual men, often 

experience higher rates of HPV vaccination and STI testing, and lesbian women have lower 

rates of Pap testing and possibly HPV vaccination compared to heterosexual women [1–5, 

28, 29].

In this study, HCP encouragement of HPV vaccination, STI tests, and the Pap test varied by 

patient’s sexual orientation among women and men, such that bisexual and gay men and 

mostly heterosexual women had higher odds of being encouraged to have the HPV vaccine 

than people of their same gender who were completely heterosexual with no same-sex 

partners. Bisexual, mostly heterosexual, and completely heterosexual women with same-sex 

partners had lower odds of being encouraged to have an STI test than completely 

heterosexual women with no same-sex partners, as were gay and bisexual men. Notably, 

lesbian women were less likely to be encouraged to have an HPV vaccine and Pap test than 

completely heterosexual women with no same-sex partners, even though they met clinical 

guidelines to receive the care in question. These findings are in line with current research on 

patterns of utilization for HPV vaccination, STI tests, and the Pap test across sexual 

orientation and suggest that differences in HCP encouragement may contribute to 

differences in utilization [1–3].

HCP’s encouragement of care is important to patients actually receiving such care, 

particularly for sexual minorities [6, 10, 11, 30]. Therefore, it is a potential pathway through 

which differences in receipt of care may occur. Oftentimes, there can be misinformation 

surrounding the need for sexual and reproductive care among sexual minorities [31, 32]. For 

example, early qualitative research found that approximately 10% of lesbian women were 

told by HCPs that the Pap test was not necessary because they did not have sex with men 

[32]. Young sexual minority women frequently do not view information regarding STIs as 

relevant to their lives [33]. This perception has resulted in lesbian women frequently having 

less of a perceived need of the Pap test or STI tests than heterosexual women, even though 

they are also at risk of HPV, cervical cancer, and STIs [8, 9, 34]. This misinformation makes 

HCPs’ less frequent encouragement for Pap tests among lesbian women particularly 

important.

We also found that the HCP’s knowledge of an individual’s sexual orientation increased the 

likelihood of men and women being encouraged to have the care in question regardless of 

sexual orientation. This finding indicates that HCP knowledge of participant’s sexual 

orientation may be indicative of higher quality care or of HCPs taking a comprehensive 

sexual history rather than potential bias toward sexual minorities driving differences in 

encouragement of care. Previous research found that sexual minority women whose HCP 

knew their sexual orientation reported greater satisfaction with the care and were more likely 

to bring up sexual health needs [35]. However, even when an HCP knew the participant’s 

sexual orientation and was potentially providing higher quality care or sexual or 

reproductive health-centered care, lesbian women did not have as high a probability of being 

encouraged to have a Pap test as other women. This finding is particularly important given 
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that lesbian women have a well-documented lower likelihood of having a routine Pap test 

[3]. Additionally, we found that among those who met clinical guidelines to receive the care 

in question, completely heterosexual women with same-sex partners, mostly heterosexual 

women, and bisexual women, as well as bisexual and gay men, still had higher odds of being 

encouraged to have STI tests or HPV vaccination than heterosexuals with no same-sex 

partners, regardless of whether or not the HCP knew the participant’s sexual orientation. 

This finding indicates there may be cases where a provider assumed a patient’s sexual 

orientation, but it was not overtly discussed. Additionally, although we focused on gender 

and bias surrounding sexual orientation for why differences in encouragement of care may 

exist, there may be reasons that were due to sex-linked biology for which we were unable to 

test.

The outcomes studied here—HPV vaccines, STI tests, and Pap test—are important in the 

prevention and early detection of cancers. Although certain sexual minority groups were 

more likely to receive this care than completely heterosexuals, they remain under-utilized by 

the general population. Moreover, because this analysis was limited to those who said they 

had a primary care doctor, it should be noted that a little over one-half of all women and 

three-quarters of men who had a PCP said they had never been encouraged by an HCP to 

have an HPV vaccine and that 67% of men had never been encouraged to have an STI test. 

This is the first study that we know of to look at provider encouragement of sexual and 

reproductive health care.

Our results show that providers should be encouraging HPV vaccines, STI tests, and the Pap 

test more frequently than they do. Provider training should emphasize that all people who 

meet clinical guidelines to receive a type of care are encouraged to do so, regardless of 

sexual orientation. Providers should also educate patients of all sexual orientations on the 

need for HPV vaccines, STI tests, and Pap tests. Finally, our results suggest that providers 

may be encouraging some sexual minorities to receive care more frequently than others. 

Providers should self-reflect on any unconscious bias that may result in them encouraging 

some sexual minority subgroups (e.g., bisexual men and women, gay men) to receive STI 

tests or HPV vaccines more than heterosexual groups.

Study Limitations

Although this study uses novel data, it does have limitations. Primarily, the sample consisted 

of people who were connected to the medical field, including those who were nurses, 

children of nurses, and those who had a PCP. There was also limited racial/ethnic and class 

diversity in the samples, which may limit findings to the broader population. Additionally, 

we were not able to match whether the HCP who knew the patient’s sexual orientation was 

the HCP who did or did not encourage the care in question. However, because these were 

part of routine, preventive care, they should have been addressed at any primary care 

appointment regardless of provider knowledge of patient’s sexual orientation. We also did 

not have information on the anal Pap test for men and whether the participants were 

encouraged to have an HIV test or a more general STI test. Our measure of Pap test also 

included encouragement of pelvic exams, which may have slightly changed the findings. 

Finally, previous meta-analyses have found inaccuracies in survey participants reporting Pap 
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tests [36]. It was also possible that participants misremembered their HCP encouraging them 

to have a Pap test or that they had an STI test at the same time as a Pap test and did not 

realize it.

CONCLUSIONS

HCP encouragement of care is important to the receipt of care—patients may be 

uncomfortable bringing up that they need such care or may misunderstand their care needs 

and risks [6, 8, 9]. The differences across sexual orientation in HCPs’ encouragement of care 

indicated a possible explanation for differences in utilization across sexual orientation. 

Across the US, HCPs under-encourage HPV vaccines, STI tests, and Pap test for all sexual 

orientation groups. Lesbian patients appear to be at high risk of under-encouragement for 

Pap tests. Future research should seek to understand why HCPs encourage certain sexual 

orientation groups to obtain HPV vaccines, STI tests, and Pap tests more than other groups, 

with particular attention paid to variation between the various heterosexual groups (no same-

sex partners, same-sex partners, mostly heterosexual). Qualitative research would be 

particularly helpful to understanding these patterns, as well as elucidating barriers that 

prevent HCPs from encouraging care. Research should also examine the role of an HCP’s 

gender and sexual orientation in encouraging care.
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Highlights

Participants whose HCP knew their sexual orientation were encouraged to get care more 

Sexual minorities except lesbians were more likely to receive encouragement for care 

Lesbian patients appear to be at high risk of under-encouragement for the Pap test
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Figure 1: Predicted Probability of HCP Encouraging Pap Test Among Women (N=15,355)
Note: Figure 1 uses data from GUTS and NHS3 women participants who have ever been 

eligible for a pap test. Predicted probabilities were obtained by extracting a single imputed 

data set from the multiply imputed data. They are based off a regression adjusted for age, 

race/ethnicity, region, and cohort and calculated using the “output pred” statement in SAS. 

P-value of the interaction term between sexual orientation and HCP knowledge is <.001.
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Table 2:

Adjusted* odds ratios of health care providers encouraging HPV vaccination, STI testing, and pelvic exam/Pap 

test use in relation to sexual orientation in a cohort of U.S. women and men (N=17,675)

Women
(N=15,572)

Men
(N=2,103)

OR (95% Cl) OR (95% Cl)

Encouraged to have HPV vaccine among women (N=9,462) and men (N=1,369)a

 Sexual orientation

  Completely heterosexual with no same-sex partners (ref) 1.00 1.00

  Completely heterosexual with same-sex partners 1.02 (0.94, 1.11) 0.86 (0.37, 2.04)

  Mostly heterosexual 1.06 (1.03, 1.10) 1.23 (0.97, 1.57)

  Bisexual 1.04 (0.97, 1.12) 2.05 (1.33, 3.18)

  Gay/Lesbian 0.90 (0.80, 1.00) 2.20 (1.77, 2.74)

 HCP knows sexual orientation 1.10 (1.06, 1.15) 1.45 (1.19, 1.77)

Encouraged to have STI test among women (N=13,907) and men (N=1,930)a

 Sexual orientation

  Completely heterosexual with no same-sex partners (ref) 1.00 1.00

  Completely heterosexual with same-sex partners 1.27 (1.19, 1.36) 1.12 (0.76, 1.66)

  Mostly heterosexual 1.27 (1.23, 1.32) 1.15 (0.93, 1.41)

  Bisexual 1.30 (1.21, 1.40) 1.81 (1.18, 2.76)

  Gay/Lesbian 1.01 (0.91, 1.12) 2.32 (2.07, 2.60)

 HCP knows sexual orientation 1.17 (1.12, 1.23) 1.53 (1.30, 1.80)

Encouraged to have pelvic exams/Pap tests among women (N=15,355)a

 Sexual orientation

  Completely heterosexual with no same-sex partners (ref) 1.00 --

  Completely heterosexual with same-sex partners 1.00 (0.98, 1.02) --

  Mostly heterosexual 1.01 (1.00, 1.03) --

  Bisexual 1.01 (0.98, 1.04) --

  Gay/Lesbian 0.94 (0.91, 0.98) --

 HCP knows sexual orientation 1.05 (1.04, 1.07) --
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HPV human papillomavirus, STI sexually transmitted infection, HCP health care provider, ref reference

*
Adjusted for age, race/ethnicity, region, and cohort (women only); multiple imputation used for missing covariates

a
Sample sizes vary due to restricting sample to include only those who meet eligibility criteria for the care outcome being tested
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