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Background: Sexual health is a critical component of overall wellness; however, only half of U.S. medical
schools currently require formal instruction in sexuality.

Aim: This study sought to quantify the sexual health knowledge of undergraduate medical students using a novel
survey tool evaluating 6 domains: sexual function and dysfunction; fertility and reproduction; sexuality across the
lifespan; sexual minority health; society, culture, and behavior; as well as safety and prevention.

Methods: A novel 32-question survey tool was developed by subject matter experts from the University
of Minnesota Program in Human Sexuality. Survey questions were derived from the 2012 and 2014 Summits on
Medical School Education in Sexual Health as well as the Sexuality Information and Education Council of the
United States Guidelines for Kindergarten through 12th Grade. The total knowledge score was calculated out of
30 points (excluding 2 terminology questions that were subjective). Medical students at 178 allopathic and
osteopathic medical schools in the United States were invited to take the online survey.

Outcomes: Students performed below a passing rate (70%) in 4 of the 6 knowledge categories and below a
passing rate overall in the knowledge assessment.

Results: Survey respondents (n ¼ 1,014) scored an average of 66% correct (approximately 20/30). Overall,
students scored lowest on questions regarding safety and prevention (x

� ¼ 49%) and highest on questions
regarding sexuality across the lifespan (x

� ¼ 75%). Higher knowledge scores were associated with the following
variables (P < .05): medical school year, race/ethnicity, sexual orientation, religious affiliation, future medical
specialty choice, program type (MD/DO), and taking a human sexuality course in medical school.

Clinical Implications:Medical students may be under-prepared to address essential sexual health issues in future
clinical practice.

Strengths & Limitations: To the knowledge of the authors this is the only contemporary study seeking to
measure U.S. medical student sexual health knowledge. Limitations include sample population size and diversity
as well as a non-validated survey tool.

Conclusion: Significant advances must be made in undergraduate medical education in order to prepare future
physicians to address critical issues such as sexually transmitted disease, family planning, and health disparities.
Warner C, Carlson S, Crichlow R, et al. Sexual Health Knowledge of U.S. Medical Students: A National
Survey. J Sex Med 2018;15:1093e1102.
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INTRODUCTION

Sexuality is a critical component of overall wellness and
directly relates to a multitude of health outcomes such as
acquisition of sexually transmitted disease, unintended preg-
nancy, and lifelong mental health.1e6 Given the impacts of
sexual health literacy on patient outcomes, concerns have been
raised regarding the adequacy of sexual health education in un-
dergraduate medical education.7e9
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Currently only half of U.S. medical schools require formal
instruction in sexuality despite the likelihood that physicians of
all specialties will encounter patients with sexual health con-
cerns.10e14 Furthermore, special patient populations (eg, sexual
and gender minorities, racial minorities, people living with
disabilities) face unique sexual health disparities.15e18 For
example, the rate of suicide attempts approaches 40% in the
transgender community, while African American men who have
sex with men comprised 39.2% of new HIV infections diagnosed
in 2015.19,20 Considering the relationship between sexuality and
adverse health outcomes, it is imperative that the next generation
of physicians is trained to appropriately identify sexual health
issues and act as effective sexual health counselors.21,22

Prior research has addressed gaps in undergraduate medical
education by focusing largely on student attitudes, comfort, and
self-reported confidence in sexual health knowledge.12,22e25

While self-assessment of sexual health attitudes has been a tradi-
tional metric, concerns have emerged that these markers may
inaccurately reflect depth of knowledge as trainees frequently over-
state their mastery of health topics when surveyed.26

Pioneering work by William Miller and Harold Lief in the
1970s resulted in the development of the Sexual Knowledge and
Attitude Test, a tool used to objectively evaluate sexual health
knowledge.26 Unfortunately, no updates to the Sexual Knowl-
edge and Attitude Test have been published in subsequent de-
cades.23,27,28 In 2003, Fayers et al29 revisited the concept of
evaluating the sexual health knowledge of medical students at the
University of Bristol. Their research concluded that British
medical students had inaccurate factual knowledge about
important sexual health issues, however their study was limited in
scope of knowledge assessed as well as the population surveyed.29

No contemporary studies have objectively assessed the depth of
U.S. undergraduate medical student sexual health knowledge
with a standardized metric in a broad population of trainees.

The aims of this study were to: (1) explore how knowledgeable
a convenience sample of medical students in the United States
are about various sexual health topics, and (2) examine if
knowledge-level varies by demographics, other personal charac-
teristics, future specialty interest, or history of a formal education
in sexual health.
 O
ctober 2023
METHODS

Study Design
Medical students at 178 allopathic (MD granting) and oste-

opathic (DO granting) medical schools in the United States were
invited to take an online, confidential survey to assess their
knowledge of sexual health. Either a student or administrator
from each school was identified as a contact for survey distri-
bution. The authors first identified student representatives from
private alumni social media networks (Facebook and LinkedIn)
whose enrollment in medical school could be verified. Students
were asked to disseminate the survey using their school’s private
Facebook group or e-mail list. For the remainder of schools, a
contact was identified from publicly available information on the
school website. Several schools provided contact information for
medical students associated with a student interest group related
to human sexuality (eg, the president of the Obstetrics and
Gynecology Student Interest Group or Medical Students for
Choice). When a student contact could not be identified, the
survey was provided to the dean of student affairs, the dean of
medical education, or a reasonable substitute (eg, associate or
senior associate dean, vice dean, or dean of research) for distri-
bution. The survey was not disseminated through public forums
(eg, Reddit, Student Doctor Network) in which current enroll-
ment in medical school could not be verified.

The study protocol was submitted to the University of Min-
nesota Institutional Review Board and determined to be exempt
in December 2016. Study data were collected and managed
using Research Electronic Data Capture tools hosted at the
University of Minnesota.30 In order to encourage participation
and increase anonymity, the respondents were not asked to
indicate their medical school, and a public survey link was used
(ie, not tied to individual respondent e-mail addresses). Because
of the nature of this convenience sample, response rate was not
tracked. A random survey completer was chosen to receive a gift
card as compensation for their time. The survey was open for
completion between April 17 and June 30, 2017.

A novel survey tool was developed in order to assess sexual
health knowledge in the undergraduate medical student popula-
tion (Appendix A). Knowledge categories and questions were
derived from the 2012 and 2014 Summits on Medical School
Education in Sexual Health as well as the Sexuality Information
and Education Council of the United States Guidelines for
Kindergarten through 12th Grade.3,25,31 Broad topics were chosen
based upon representation in the University of Minnesota Medical
School Human Sexuality Curriculum, which has been previously
offered as a model for national curricula in Coleman et al.9 Prior
to widespread dissemination, the tool was piloted by 2 medical
students at the University of Minnesota for acceptability and the
overall number of questions was reduced in order to encourage
survey completion. The survey tool was subsequently reviewed by
3 faculty members at the University of Minnesota Program in
Human Sexuality (1 MD, 1 MD/PhD, and 1 PhD), 1 faculty
collaborator at Harvard Medical School, and the president of the
American Sexual Health Association, where further revision was
made to the content and wording of the survey tool. After a pilot
of 70 questions, the final 30 knowledge questions were selected
based upon participant feedback regarding question clarity and
relevance to clinical practice.

The total knowledge score was calculated out of 30 points
(excluding 2 terminology questions that were subjective). The
total knowledge score was made up of 6 topics that each contained
5 questions: (1) sexual function and dysfunction; (2) fertility and
reproduction; (3) sexuality across the lifespan; (4) sexual minority
health; (5) society, culture, and behaviors; and (6) safety and
J Sex Med 2018;15:1093e1102



Table 1. Sample demographics and characteristics

N 1,014
Age, (n ¼ 935), mean ± SD 26.27 ± 3.00
Missing demographic data, n (%) 79 (7.79%)
Race/ethnicity, n (%)

Asian 172 (16.96%)
African American 39 (3.85%)
Hispanic/Latino 59 (5.82%)
White 541 (53.35%)
Native American 4 (0.39%)
Other 14 (1.38%)
>1 Race 77 (7.59%)
Decline to state 29 (2.86%)

Gender identity, n (%)
Male 346 (34.12%)
Female 577 (56.90%)
Non-binary 2 (0.20%)
Other 2 (0.20%)
Decline to state 8 (0.79%)

Sex assigned at birth, n (%)
Male 350 (34.52%)
Female 578 (57.00%)
Decline to state 7 (0.69%)

Sexual orientation, n (%)
Heterosexual 793 (78.21%)
Homosexual 58 (5.72%)
Bisexual 40 (3.94%)
Asexual 10 (0.99%)
Pansexual 9 (0.89%)
Other 11 (1.08%)
Decline to state 14 (1.38%)

Environment raised in, n (%)
Rural 173 (17.06%)
Urban 164 (16.17%)
Suburban 584 (57.59%)
Decline to state 14 (1.38%)

Political association, n (%)
Liberal 573 (56.51%)
Neutral 203 (20.02%)
Conservative 119 (11.74%)
Decline to state 40 (3.94%)

Religious association, n (%)
Christian 409 (40.34%)
Jewish 42 (4.14%)
Muslim 25 (2.47%)
Agnostic or spiritual 191 (18.84%)
Atheist 170 (16.77%)
Other 38 (3.75%)
Decline to state 60 (5.92%)

Relationship status, n (%)
Single 272 (26.82%)
Dating casually 100 (9.86%)
In a long-term relationship 383 (37.77%)

(continued)

Table 1. Continued

Married 153 (15.09%)
Divorced 7 (0.69%)
Other 7 (0.69%)
Decline to state 13 (1.28%)

J Sex Med 2018;15:1093e1102
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prevention. Participants could answer each question with true,
false, or unsure (see Appendix A for full questionnaire). Upon
completion of the survey each student received an electronic
booklet containing the survey answers and references.

Statistical Methods
Software (SAS, Version 9.4; SAS Institute Inc, Cary, NC, USA)

was used for analyses, and 2-tailed P values< .05 were considered
statistically significant. Sample demographics and characteristics
were summarized overall using descriptive statistics. Variable dis-
tributions were assessed for normality using histograms and
quantile-quantile plots. First, the associations between participant
demographics/characteristics and knowledge score (total percent-
age correct) were assessed using simple linear regression in
bi-variate analyses. If the overall type III F test for a model with a
categorical predictor was significant, pairwise comparisons with a
reference category were reported. In order to control for con-
founding relationships, predictors with a P < .20 in the bi-variate
models were included in a multivariable linear regression model
(full model). Then, predictors that were not statistically significant
in the full model (P � .05), were removed to produce the final,
reduced model (variable selection details further described in
“Results” section). This article focuses on the predictors that made
it into the full model. For more stability in our final model, we
chose the group with the largest sample size as our reference group
for race, sexual orientation, religion, type of medical school
program, and medical school sexual health education courses. For
future medical specialty choice, we chose obstetrics and gynecol-
ogy as our reference group, as we hypothesized that this group
would score the highest on the knowledge test. For these same
reasons, we chose “in a human sexuality course” as the reference
group for sexual education in medical school. Lastly, c2 tests (or
Fisher exact tests where necessary) were used to compare the
demographics of participants who answered false to at least 1 of the
terminology questions to participants who answered true to both
terminology questions (not including those who answered
unsure). Knowledge score was also compared between the 2
terminology groups using a 2-sample t test.
RESULTS

Participants
There were 1,096 surveys started, and of these, 78 did not

complete any of the sections in the survey, leaving 1,018 with at
least 1 section of the survey completed. N ¼ 4 of these
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excluded from analysis. Of the 1,014, 93% (n ¼ 944/1,014)
completed the whole survey, and 935 completed the de-
mographic information. Participants who completed at least 1
section of the survey (n ¼ 1,014) were included in our final
sample. The included participants were, on average (mean ±
SD), 26.27 ± 3.00 years old, 53% white, 57% female, 78%
heterosexual, and 38% in a long-term relationship (Table 1). The
majority (63%) were in an allopathic (MD granting) program
and at a public university (63%) (Table 2).

Overall, students scored an average of 66% correct (approxi-
mately 20/30 questions). Students scored highest in the category
of sexuality across the lifespan (x

� ¼ 75% correct) and lowest in
the category of safety and prevention (x

� ¼ 49% correct)
(Table 3). Students performed highest on topics such as vacci-
nation, menopause, and male physiology. Topics that students
had the most difficulty with included contraception, sexual
Table 2. Medical school and program information

N 1,014
Medical school year, n (%)

1 281 (27.71%)
2 154 (15.19%)
3 259 (25.54%)
4* 244 (24.06%)
Missing 76 (7.47%)

Anticipated specialty, n (%)
Emergency medicine 108 (10.65%)
Family medicine 137 (13.51%)
Internal medicine 151 (14.89%)
Neurology 21 (2.07%)
Obstetrics and gynecology 83 (8.19%)
Pediatrics 91 (8.97%)
Psychiatry 41 (4.04%)
Surgery 118 (11.64%)
Urology 3 (0.3%)
Other specialty 65 (6.41%)
Missing/undecided 196 (19.33%)

Program type, n (%)
Allopathic, MD 636 (62.72%)
Osteopathic, DO 302 (29.78%)
Missing 76 (7.50%)

School type, n (%)
Public 640 (63.12%)
Private 298 (29.39%)
Missing 76 (7.50%)

School location in the United States, n (%)
Northwest 6 (0.59%)
Midwest 197 (19.43%)
Northeast 78 (7.69%)
West 294 (28.99%)
South 114 (11.24%)
Southeast 249 (24.56%)
Missing 76 (7.50%)

*Includes n ¼ 1 5th year.
minority health, and sexuality in people living with intellectual
and/or physical disability (Appendix B).
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Bivariate Associations and Variable Selection
When examining the bi-variate associations between each

participant characteristic and knowledge score, even though our
cutoff for the bivariate tests was P < .20, there were several
statistically significant associations indicated by P < .05. The
following variables were all associated with knowledge score at
P < .05 in the bivariate tests: age, medical school year, race/
ethnicity, gender, sexual orientation, political affiliation, religious
affiliation, relationship status, anticipated medical specialty,
program type (MD/DO), self-rating of human sexuality educa-
tion in medical school, receiving instruction on how to take a
sexual health history, and taking a human sexuality course in
medical school. The only item examined that was not associated
with knowledge score was the environment the participant grew
up in (rural, urban, or suburban).

When adding the predictors from the statistically significant
bi-variate regression results to a multivariable regression model,
several were no longer statistically significant: age, gender, po-
litical affiliation, relationship status, self-rating of medical school
sexual health education, instruction in taking a sexual health
history, future medical specialty choice, geographic region, and
medical school sexual health education courses. These items were
removed from the model and then added individually to check
for significance without the other dropped items. Future medical
specialty choice and medical school sexual health education
courses were added back in to create the final model.

The final regression model contained medical school year,
race, sexual orientation, religion, future medical specialty choice,
type of medical school program (MD/DO), and medical school
sexual health education courses (Table 4).
 W
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ctober 2023
Demographics
In the final multiple regression model, knowledge score varied

significantly by race. Students who identified as white scored
significantly higher than students who identified as non-white. No
significant difference was found between students identifying as
white and African American or more than 1 race (Table 4). Sexual
orientation was associated with sexual health knowledge scores,
with students identifying as non-heterosexual (ie, homosexual,
bisexual, asexual, or pansexual) scoring significantly higher than
heterosexual students. Students who identified as Christian scored
significantly lower than those who identified as atheist or agnostic/
spiritual. No significant difference was found between students
identifying as Christian vs Jewish or Muslim (Table 4).
Education
The students in this sample reported learning about human

sexuality in a variety of settings prior to medical school. The most
common were from personal experience, at their high school, and
J Sex Med 2018;15:1093e1102



Table 3. Overall section average scores (% correct)

Variable N Mean SD Minimum Maximum

Terminology* 1,007 87.88 26.61 0 100
Sexual function and dysfunction 989 72.96 19.54 20 100
Fertility and reproduction 974 64.23 24.95 0 100
Sexuality across the lifespan 960 75.08 22.28 0 100
Sexual minority health 953 63.44 21.32 0 100
Society, culture, and behaviors 948 69.22 22.23 0 100
Safety and prevention 944 49.05 22.88 0 100
Overall† 944 65.65 13.11 20.00 96.67

*Opinion, % indicates agreement with statements rather than correct responses.
†Does not include terminology questions.
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from their friends. Additionally, more than 1 in 3 respondents
named pornography as a source of sexuality education (Table 5).

In medical school, only 20% (199/1,014) of the participants
reported learning about human sexuality in a human sexuality
course, while 7% (72/1,014) reported they had not learned
about human sexuality at all in medical school. A majority of
participants (83%, 842/1,014) had received instruction on how
to take a sexual health history. Lastly, when asked to rate their
human sexuality education in medical school a majority of stu-
dents rated their education as “neither adequate nor inadequate,”
or “inadequate,” “poor” (Table 5).

In the final multiple regression model, later year in medical
school was significantly associated with a higher knowledge score.
Each 1-year increment of medical education was associated with
a knowledge score increase of 3.22 ± 0.37% (Table 4).

Students attending allopathic medical schools (n ¼ 636) had
significantly higher scores than students attending osteopathic
medical schools. Students who indicated they had learned about
human sexuality in a specific course performed significantly
better than students who learned human sexuality in other
courses such as psychiatry or microbiology (Table 4).
hington user on 13 O
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Intended Specialty
Student’s indicated that practitioners of family medicine, ob-

stetrics and gynecology, internalmedicine, and psychiatry were the
most appropriate specialties to discuss sexuality with their patients.
6 students selected that sexual health should not be discussed with
patients by a physician of any specialty (Table 6). Intendedmedical
specialty was also found to be a statistically significant factor in
sexual health knowledge in the final multiple regression model,
where students intending to pursue obstetrics and gynecology,
urology, and neurology had higher knowledge scores than their
peers (Table 4).
Terminology
In this survey 18.7% of students (n ¼ 823) indicated that a

patient engaging in oral-genital contact did not qualify as having
“had sex.” Similarly, 6% (n ¼ 61) did not consider a patient
engaging in penile-anal contact as having “had sex.”
J Sex Med 2018;15:1093e1102
When comparing demographics among participants who
answered false to at least 1 of the terminology questions (n¼ 194,
19%) to participants who answered true to both terminology
questions (n ¼ 813, 81%) (excluding n ¼ 7 who answered
unsure), we found a few statistically significant differences.
Non-heterosexual participants (n ¼ 128) were more likely to
answer true for both terminology questions than heterosexual
participants (n¼ 793) (90% vs 80%, P¼ .0065). Those who had
prior instruction in taking a sexual health history (n ¼ 841) were
more likely to answer true for both terminology questions than
those who had not (n ¼ 92) (82% vs 74%, P ¼ .0499). There
were no other statistically significant associations between de-
mographics and the terminology question responses; however, the
terminology question response was associated with the total
knowledge score. Those who answered true to both terminology
questions scored 66% in their overall knowledge score compared
to an overall knowledge score of 62% for those who answered false
to at least 1 terminology question (P ¼ .0002).
DISCUSSION

In this national survey of U.S. undergraduate medical
students, participants performed below a passing rate (70%) in 4
of the 6 knowledge categories and below a passing rate overall in
the knowledge assessment. Similar findings have been reported
previously in Fayers et al,29 where United Kingdom medical
students scored an average of 60% correct on a 10-question
sexual health knowledge survey.

Given the lack of curriculum time devoted to subjects such as
sexual and gender minority health it is not surprising that stu-
dents under-performed in this area. For example, a 2009 survey
of 77 medical schools found that only 43% covered lesbian, gay,
bisexual, and transgender health issues.32 However, the authors
did not anticipate that students would perform poorly on topics
that are generally well covered such as prevention of sexually
transmitted infections (STIs) and contraception.

These results could have important implications for future
clinical practice. STI acquisition and unintended pregnancy
have significant impacts on the morbidity and mortality of
Americans and incur over $20 billion annually in direct



Table 4. Final multivariable regression results

Predictor

Knowledge score
regression results (%)
b ± SE

Reference category
adjusted mean knowledge
score (%) ± SE P value*

Intercept 65.36 ± 1.93 <.0001†

Medical school year 3.22 ± 0.37 <.0001†

Race .0005†

White Reference 68.00 ± 0.52
Asian e4.00 ± 1.22 .0011†

African American e3.54 ± 2.04 .0839
Hispanic/Latino e3.80 ± 1.64 .0207†

Other/Native American e8.77 ± 2.95 .0030†

>1 Race e1.06 ± 1.54 .4922
Sexual orientation <.0001†

Heterosexual Reference 66.00 ± 0.44
Non-heterosexual 4.66 ± 1.18 <.0001†

Religion .0026†

Christian Reference 65.05 ± 0.60
Atheist 3.96 ± 1.13 .0005†

Jewish 2.65 ± 2.02 .1907
Muslim e0.65 ± 2.55 .8000
Agnostic or spiritual 3.05 ± 1.05 .0037†

Future medical specialty choice .0266†

Obstetrics and gynecology Reference 71.23 ± 1.28
Urology 2.13 ± 6.52 .7443
Psychiatry e4.89 ± 2.29 .0329†

Neurology e2.98 ± 2.80 .2871
Family medicine e4.12 ± 1.63 .0119†

Emergency medicine e4.60 ± 1.69 .0067†

Surgery/anesthesiology e5.14 ± 1.67 .0021†

Other e5.44 ± 1.95 .0054†

Internal medicine e6.28 ± 1.62 .0001†

Pediatrics e5.71 ± 1.80 .0015†

Type of medical school program, MD/DO .0001†

Allopathic, MD Reference 67.83 ± 0.51
Osteopathic, DO e3.67 ± 0.96 .0001†

Medical school sexual health education courses .0131†

In a human sexuality course Reference 69.02 ± 0.90
In other courses e2.91 ± 1.03 .0050†

Not at all/do not know e3.62 ± 1.67 .0301†

*Left-justified P values are from overall F test.
†P < .05; multivariable linear regression.
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medical costs.12 Students in this survey scored an average of
49% correct in the category of safety and prevention and an
average of 64% correct in the category of fertility and repro-
duction, which covered the topic of contraception. While STI
transmission and pregnancy prevention are widely covered in
medical school, research by Steinauer et al32 has shown that
these topics often lack depth (eg, 95% of medical institutions
surveyed reported teaching about oral contraceptive pills but
only 77% reported teaching about intrauterine devices) and
that there is wide variance between schools. It is possible that
students performed poorly in these categories given such in-
consistences in educational content, however limitations in the
wording of questions in our survey tool (including a question
on STI transmission) may have also confounded these results
(see discussion of limitations below).
Our survey included 2 questions not used in the overall

knowledge score calculation regarding the students’ definition of
the term “had sex.” These questions were excluded from the
knowledge score on the basis that this definition is a personal
opinion. Nearly 1 in 5 students in this study did not consider a
patient engaging in oral-genital contact as having “had sex,” with a
smaller cohort (6%, n ¼ 61) answering similarly for penile-anal
contact. In their 1999 study “Would You Say You ‘Had Sex’
If.?” Sanders and Reinisch33 asked the general public to define
J Sex Med 2018;15:1093e1102



Table 5. Sexuality education

N 1,014
Overall, my human sexuality education in

medical school has been
Excellent 41 (4.04%)
Adequate 328 (32.35%)
Neither adequate nor inadequate 245 (24.16%)
Inadequate 180 (17.75%)
Poor 69 (6.80%)
Unsure 62 (6.11%)
Prefer not to answer 13 (1.28%)
Missing 76 (7.50%)

I have received instruction on how to take a
sexual health history

Yes 842 (83.04%)
No 74 (7.30%)
Unsure 18 (1.78%)
Prefer not to answer 3 (0.30%)
Missing 77 (7.59%)

Prior to medical school, I learned about human
sexuality in the following settings (could
choose multiple)

Elementary school 258 (25.44%)
Middle school 532 (52.47%)
High school 687 (67.75%)
College 607 (59.86%)
My parents 367 (36.19%)
My community 119 (11.74%)
Personal experience 703 (69.33%)
Educational books or websites 450 (44.38%)
Pornography 337 (33.23%)
My friends 626 (61.74%)
A significant other or partner 496 (48.92%)
Other 28 (2.76%)
None 10 (0.99%)

In medical school I learned about human
sexuality (could choose multiple)

In a human sexuality course 199 (19.63%)
In other courses 557 (54.93%)
Longitudinally across several courses 343 (33.83%)
Other 93 (9.17%)
Not at all 72 (7.10%)
Do not know 31 (3.06%)

Table 6. Specialties that should discuss sexual health with
patients (could choose multiple)

N 1,014
Family medicine 923 (91.03%)
Obstetrics and gynecology 896 (88.36%)
Internal medicine 895 (88.26%)
Psychiatry 847 (83.53%)
Pediatrics 820 (80.87%)
Urology 782 (77.12%)
Emergency medicine 766 (75.54%)
Dermatology 555 (54.73%)
Physical medicine and rehabilitation 482 (47.53%)
Neurology 469 (46.25%)
Plastic surgery 436 (43.00%)
Otolaryngology 380 (37.48%)
Pathology 283 (27.91%)
Neurosurgery 265 (26.13%)
Orthopedic surgery 253 (24.95%)
Ophthalmology 230 (22.68%)
Anesthesiology 202 (19.92%)
Radiology 181 (17.85%)
No specialties 6 (0.59%)
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the term “had sex” and found that 60% of respondents did not
include oral-genital contact in their definition, and 19% answered
similarly for penile-anal contact. These results highlight the po-
tential limitations of questions such as “Do you have sex with
men, women, or both?” that are often taught as part of routine
sexual health history taking. Given the variable interpretation of
the phrase “have sex,” it is important to teach medical students to
establish mutual understanding with their patients and to be
comfortable discussing specific sexual behaviors.

Previous research has shown socio-cultural factors, such as
gender or religion, are associated with comfort discussing
J Sex Med 2018;15:1093e1102
sexuality.22,28 Our study found that certain socio-cultural factors
(eg, identifying as Christian) were associated with knowledge
score, while others (eg, gender) were not. This discrepancy may
be explained by conceding that self-reported comfort is not a
reliable indicator of knowledge, however our study did not
directly assess student comfort and we are unable to comment on
this relationship directly.26

Our study found no association between perceived adequacy
of sexual health education and sexual health knowledge score.
Given the lack of comprehensive sexual health education in
medical school and variety of exposure to sexual health topics
prior to medical school, it is possible that students are unaware of
gaps in their knowledge. Student rating of education quality may
also be an unreliable marker of knowledge acquisition.

Contrary to previous reports, the present study found that year
in medical school was positively associated with knowledge
scores.23,29 Fourth-year students scored an average of 12 points
higher than first-year students independent of age, suggesting that
sexual health knowledge is related to exposure and experiences in
medical school. Variability in the timing and quality of human
sexuality courses or clinical experiences may explain the discrepancy
between this study and prior research, however our results support
the conclusion that sexual health knowledge can be acquired
throughout the 4 years of undergraduate medical education.

In this study 1 in 3 students considered pornography a source
of sexuality education. Given the contemporary concerns sur-
rounding pornography, this is of particular interest. Research has
shown that the general public utilizes pornography as a source of
sexual health information and that pornography may influence
sexual behaviors.34,35 Considering that 50% of students receive
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no sexual health education in medical school, it is of potential
concern that unreliable sources of information (eg, pornography)
might encompass a large portion of undergraduate medical
student sexual health education. However, the extent and
significance of pornography use as a source of sexual health
information is not well established.36,37

While knowledge acquisition is an important factor in subject
mastery, it should be noted that factors such as clinical skills and
attitudes are equally important when considering the quality of
patient care. Research by Foley et al38 has suggested that early
teaching of sexual medicine is related to increased comfort dis-
cussing sexuality, however the clinical impact of increased sexual
health knowledge itself has not been evaluated.

This survey was limited by several factors. There is no tool in
this area that has been validated (that is, compared with a gold
standard measurement such as students’ academic transcripts).
This survey is no exception, and given the novel nature of the
survey tool we acknowledge that questions may be open to
subjective interpretation. There were additional limitations in the
survey structure, such as grouping the religious affiliations
“spiritual” and “agnostic” together, which may have limited the
generalizability of the religious affiliation results (full survey
available in Appendix A).

Furthermore, we cannot say for certain what a clinically
meaningful difference in knowledge score is (eg, the implications
of a 5% difference in knowledge score between 2 groups of
medical students). Given the large sample size (n ¼ 1,014) of this
study it is also possible that minor differences in performance
have been conflated.

The survey was disseminated via social media contacts and/or
publicly available contact information for individual undergrad-
uate medical programs, which may have limited the diversity of
our sample population. It is possible that students interested in
human sexuality, who may have had higher levels of baseline
knowledge, self-selected to participate in this research (eg, prior
research has shown that identifying as conservative is associated
with decreased comfort discussing sexuality, and participants in
our study were 8 times more likely to identify as neutral or liberal
than conservative).22

According to the American Association of Medical Colleges
and the American Association of Colleges of Osteopathic Med-
icine, 88,468 students (75% of all medical students) were
enrolled in allopathic medical schools and 29,981 (25% of all
medical students) were enrolled in osteopathic medical schools
for the 2017e2018 year.* Of the medical students who partic-
ipated in this survey a larger percent attended an osteopathic
school (30%, 302/1,014) compared to the national average of
25%. The over-representation of DO students, who have
educational requirements different than those of MD students,
may have introduced bias into our sample. Our sample was also
* Figures do not include medical students attending school in Puerto Rico as
they were not included in the study
limited in terms of racial diversity (eg, 17% of survey re-
spondents identified as Asian vs 21% nationally) and geographic
location (eg, 8% of survey respondents attended school in the
Northeast vs 24% nationally†).39,40

Despite these limitations, to the knowledge of the authors, this
is the only contemporary study seeking to measure sexual health
knowledge in the undergraduate medical student population.
The results of this study quantify the need for improved sexual
health training in undergraduate medical education. Increased
representation of sexual health questions on national board cer-
tification exams may stress the importance of these subjects.
Furthermore, standardized and in-depth recommendations from
the Liaison Committee on Medical Education would help to
ensure that all physicians in training have basic competencies
across multiple domains of sexual health.

One challenge in implementing adequate sexual health
curricula is that currently no national standard exists for un-
dergraduate medical education and there are no established
methods for evaluating knowledge.8,41 Concerns with the
increasing amount of material medical students must learn as
well as lack of consensus on what sexual health topics are of most
importance complicate reform efforts. Bayer et al25 have recently
proposed specific sexual health competencies for undergraduate
medical education that may serve as a foundation for developing
a systemic 4-year curriculum. Published guidelines based on
existing medical school curricula are also available.9

Future research should focus on evaluating the relationship
between self-reported metrics (eg, comfort) and quantifiable
knowledge, in addition to establishing the clinical significance of
undergraduate medical student knowledge. More work is also
necessary to determine what impact unreliable information
sources (eg, pornography) may have on the sexual health
knowledge of medical professionals.
CONCLUSION

Our results suggest that sexual health education may be
deficient in undergraduate medical education. Advances must be
made in medical school curricula in order to prepare future
physicians to serve a broad group of patients with diverse sexual
health attitudes and experiences.
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