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ABSTRACT

MCKEE, LESLIE. Gendered Social Trends: Influencing Factors of Sexual Health Outcomes in Women.
(Under the direction of DR. YVETTE HUET)

Sexually transmitted infections (STIs) affect an estimated 347 million people worldwide. These
diseases can be spread asymptomatically, and can potentially incur significant long-term negative health
outcomes, including lifetime treatmentregimens, cancer, or infertility. The severity of these outcomes,
clinical manifestations, and overall acquisition rates show a sexually dimorphic variability, with women
experiencing a higher burden of these diseases than men. While the exact mechanism for this disparity
is unknown, it is likely due to a combination of biological and social influences. This study investigates
several of these gendered variables, particularly those involving birth control and sexual healthcare, and
their relationship with STI acquisition.

We investigated sexual dimorphism in STl rates, along with different self-reported factors
regarding sexualand reproductive health experiences and preferences, social demographics, and sexual
behaviors using two sources for data analysis, the National Health and Nutritional Examination Survey
(NHANES), and a cross-sectional sexual health survey disseminated to college women in North Carolina.
NHANES analysis did correspond with what had been stated in previous literature. We concluded that
women in the United States follow the classic gendered trend with higher rates of STIs than men
(p<0.0001). The sexual health survey resultsincluded information from women (n=522), 18-53 years old,
who were sexually active. We found significant associations regarding a positive self-reported STl history
with birth control type (p=0.0386), contraceptive hormone type (p=0.0200), frequency of STl screening
(p<0.0001), and the number of previous sexual partners (p<0.0001), however interaction analysis limited
the significance to sexual partner number (OR 1.098, CI [1.065-1.131]) and inconsistent screening
frequency (OR 0.194, CI [0.057-0.664]). We also found initial associations between women who use
some form of hormonal contraceptive with condom use (p<0.0001), STI screening frequency (p=0.0003),

and age (p<0.0001). Multivariate analysis corresponded with these initial assessments in regards to



women who consistently use condoms (OR 0.253, Cl [0.155-0.413]), demonstrate inconsistent screening
(OR0.261, CI[0.155-0.704]), and age (OR0.827, CI [0.778-0.878]). Our free-response questions also gave
us insight into personal opinions of several aspects of sexual health and STls, including qualitative
discussion regarding overall comfort with sexual health medical personnel, their feelings regarding
positive STI diagnosis, and their interpretation of the physician’s approach toward the positive STI
history.

This study addressed several variables associated with women's sexual health care and
outcomes and was able to identify several risk factors that may influence the sex disparity seen in STI
prevalence. Continued research is necessary to develop more personalized treatments, prevention
strategies, and interventions to improve sexual health education, provider-patient relationships, and

overall health outcomes.



Note: We sometimes use “women” and “female” whenreferring to people who intrinsically produce the
sex steroid hormones estrogens and progestogens and “men” or “male” to those who primarily produce
androgens. We acknowledge that not all people who produce estrogen and progestogens identify as

“woman” or “female,” and not all people who produce androgens identify as “man” or “male.”
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CHAPTER 1: INTRODUCTION
1.1 Statement of Problem

Sexually transmitted infections (STls) are any type of infectious disease that may be transmitted
from person to person through any form of sexual contact. STls are caused by various pathogens and
can result in diverse clinical outcomes. The prevalence, transmission rates, and disease severity of STls
vary significantly between individuals and populations due to a complex interplay of biological factors.
Worldwide, it is estimated that over 347 million of people are infected by STIs (Organization, 2016)
(Satterwhite et al., 2013). However, that number may be much higher because many cases of these
diseases present without any clinical manifestations (symptoms), they are asymptomatic (Marrazzo &
Suchland, 2014; Narouz et al., 2003; Waller et al., 2003). The eight most common STls are Chlamydia,
Gonorrhea, Syphilis, Trichomoniasis, Human Papilloma Virus (HPV), Herpes Simplex Virus (HSV),
Hepatitis B, and Human Immunodeficiency Virus (HIV) (Gibson et al., 2014; Hunteret al., 2014). In recent
years, there has been an increase in the usage of STl services, suggesting an escalation in STl incidence
rates (Hall et al., 2012). This increase corresponds with worldwide surveillance estimates, which have
shown a consistent overall incline over the past 30 years (Zheng et al., 2022). This increase is especially
worrying as there is the concurrent rise of multi-drug antibiotic resistance of many bacteria, including
several that cause STIs (Ventola, 2015).

STls exhibit variations in prevalence, clinical manifestation, and disease progression between
females and males. The prevalence of STls (in general) is higher in women than men (Whitley &
Roizman, 2001). Symptoms of certain STls also tend to be more severe in women (Corey et al., 1983).
These diseases can cause much more severe consequences in women than men, due to their ability to
cause secondary infections, or sequelae (Wong et al., 2004). For example, HPV has been shown to be a
significant factor in the acquisition of cervical cancer (Forman et al., 2012). Chlamydia and gonorrhea

can result in a painful sequelae called Pelvic Inflammatory Disease (PID), which can lead to infertility in



women (Marrazzo & Suchland, 2014). Additionally, the overall risk of acquiring certain types of STls
tendsto be higherin womenthan men (Fatahzadeh & Schwartz, 2007; Mertzet al., 1992). However, the
reason for these differencesis not well understood. Many studies have attempted to pinpoint significant
variables that may lead to this sex difference. However, as a result of a wide variety of potential factors,
as well as challenges acquiring accurate data, much of the research is conflicting or incomplete (Hoover
et al., 2008; Satterwhite et al., 2013; Wong et al., 2004)

1.2 STI Outcome Variability

One of the many potential variables that impact STl acquisition rates lies within the biological
differences between men and women. The differing types of sex steroid hormones- most notably
testosterone (T,), estradiol (E,), and progesterone (P,) - have been shown to impact overallimmune
functionin a variety of ways (Foo etal., 2017). For example in women, E, hasdemonstrated a consistent
immunoenhancing effect, while P, tends to act in a more suppressive manner (Beagley & Gockel, 2003).
In men, testosterone has shown patterns of immunosuppression (Bouman et al., 2005). These
differences in hormone effects correlate with the sexually dimorphic response seen in most infectious
disease outcomes; with women having a greater resistance to infections than men(Taneja, 2018).
However, as mentioned previously, STl rates tend to show the inverse of this trend, with a higher
incidence in women than men, suggesting that the immunomodulating roles of sex hormones may have
a differential role in these types of diseases.

STl outcomes are not solely predicted by biological factors; social factors also play a significant
role in shaping patterns of transmission and vulnerability. High-risk sexual behaviors, risk perception,
and communication patterns can be shaped by social norms, educational availability, and cultural
beliefs, all of which have been shown to effect health outcomes (Ghebremichael & Finkelman, 2013;
Sychareun et al., 2013). Healthcare disparities and stigmatization alter access to healthcare and STI

screening (Garcia et al., 2021) , while partner relations and social support can influence STl transmission



dynamics(Ferguson & Garnett, 2000). Additionally, the patient-healthcare worker relationship plays a
crucial role in providing quality healthcare services, or it can act as a barrier to accessing sexual health
services for some individuals (O'Malley et al., 2002).
1.3 The Influence of Birth Control

Another potential consequence of unprotected sexual intercourse is pregnancy. There are
various methods that women can use to prevent pregnancies, including natural barrier methods,
surgical interventions, and the use of synthetic hormones. Worldwide, around 27% of females of
reproductive age (15-49) use some form of hormonal contraceptive (Sanjeev Khanth & Maheswari,
2023). Hormonal contraceptives were first introduced in 1961. The use of hormones to regulate
ovulation, implantation, or to maintain a quiescent uterus has been studied since the 1930s (Dhont,
2010). Since the introduction of hormonal contraceptives to the general population, a variety of delivery
methods and combinations of synthetic hormonal contraceptives have been developed, including daily
oral medication, long-acting subdermal implants, vaginal rings, and intrauterine devices (Teal &

|II

Edelman, 2021). Additionally, overtime, several “off-label” usages of these methods of contraceptives
have been used, primarily as treatment for reproductive pathologiesin women, such as polycystic ovary
syndrome (Forslund et al., 2023). While hormonal birth control methods are consistently effective at
preventing pregnancies, they do not provide any protection against the sexual transmission of diseases.
Because condoms are the most effective method of reducing STl acquisition and preventing pregnancy
(Holmes et al., 2004), the best protection against both pregnancy and disease transmission is to use a
dual method, the use of both hormonal contraceptives as well as condoms (Cates & Steiner, 2002).
These other uses are largely beneficial, however there are still potential negative consequences to the
use of hormonal contraceptives that must be taken into consideration. Synthetic estrogens (especially

ethinyl E,, or EE) are noted to dose-dependently increase the risk of venous thromboembolisms (de

Bastos et al., 2014). The lower the dose of EE, found in contraceptives, the lower the risk of pathologic



outcomes, including pulmonary embolisms, ischemic stroke, and myocardial infarction (Weill et al.,
2016). These effects of EE are due to increased protein synthesis in the liver, which can lead to
hypercoagulability (Forslund et al., 2023). Other types of combination hormonal contraceptives are
associated with changes in various aspects of the hemostatic pathways, including levels of coagulation
factors and anticoagulant proteins (Group, 2013).

Birth control use can be a predictor of STl outcomes. For example, birth control use can
influence sexual behaviors, such as the number of sexual partners, which can impact exposure to STIs
(Gullette etal., 2009). As described above, synthetichormones used to prevent pregnancy also can alter
production of a variety of proteins as well as the overall hormonal profile of women who use them,
potentially influencing susceptibility and thus acquisition of an STI. Understanding and expanding upon
how hormonal birth control methods influence STI outcomes may help us understand how to reduce
these negative impacts on women using this type of contraception.

1.4 Research Significance

Many factors, both biological and social, have been shown to contribute to the heterogeneity
observed in STl outcomes. Hormonal factors significantly influence the risk and outcomes of sexually
transmitted infections. E,, P4, and testosterone levels in females and males can impact STI susceptibility
by altering reproductive physiology and indirectly by changing risk-taking behaviors. Hormones also
regulate immune responses, affecting the body's ability to control STI path ogens. Hormonal variations
during the menstrual cycle or those incurred by the use of hormonal contraceptives may influence some
of these clinical outcomes in females. Understanding the interplay between hormones, other biological
variances, social determinants, and STls is essential for developing targeted prevention strategies.
Successfulinterventions must take into consideration unique hormonal influences as well as situational

social influences and behaviors on STl risk and disease progression.



Previous literature reviewed many of the individual impacts of these variables, however, few
look at the overall combination of biological and social interaction leaving a number of questions
unanswered. In experimental studies, using murine models, E,, increased susceptibility to gonorrheal
infections, and P, induced immune protection. Infected mice treated with E, were more likely to
succumb to infection and die, whereas mice treated with P, were more likely to successfully clear the
disease (Kitaet al., 1985). Human serum studies have also demonstrated that women with increased P,
levels were more likely to have an asymptomaticinfection than those with lowerhormone levels (Wu et
al., 2011). Many previous studies have demonstrated that the influence of a particular hormone may be
disease-specific (Garcia-Gomez et al., 2013) or even species-specific (Teng et al., 1992). In contrast to
the apparent protection induced by P, in Neisseria gonorrhoeae infections, this hormone increases
susceptibility to chlamydial infections, while E, expresses an inhibitory effect (Kaushic et al., 2000). In
further studies, E, has a greater influence on the proliferation of other vaginal infections, such as
Candida albicans (Fidel et al., 2000).

Normal changes in hormone production produce differential effects on STl infection. The
introduction of hormonal contraceptives over 40 years ago for pregnancy prevention is considered one
of the most successful public health interventions of the 20t century (Blumenthal & Edelman, 2008) .
Various methods in the delivery of hormonal contraceptives are available to suit different lifestyles.
There are many delivery methods for hormonal contraceptives ranging from oral contraceptives (OCs)
taken as a daily pill to a silastic implant that can last 5 or more years (Benagiano et al., 2008). However,
hormonal contraceptives are not for everybody. However, there are risks associated with the use of
hormonal contraceptives. For example, the incidence of several cancers, including breast cancer and
cervical cancer, are slightly increased in persons who use OCs (Cibula et al., 2010; Satish et al., 2023).
These hormones can also exacerbate pre-existing conditions, such as chronic migraines, cardiovascular

diseases, and hypertension (Yu & Hu, 2013).



Hormonal contraceptive use has been shown to increase the shedding of HSV-2 in women. This
may contribute to increased transmission of this disease (Cherpes et al., 2005). However, other studies
have demonstrated conflicting results regarding the relationship between this form of contraception
and STl acquisition rates. Limitations of these data make it difficult to suggest a valid, literature -based
conclusion. One example is the issue of asymptomatic disease. An accurate accounting of the number
of STIs within a population is difficult because often testing is not done when no symptoms are present.

Gender differences are also known to impact various social determinants of health with regard
to sexual health access and understanding. In addition, education (or lack of) may influence someone’s
knowledge of screening for disease or understanding transmission or symptoms (Rooney et al., 1986)
(Hunter et al., 2014; Waller et al., 2003). Domestic violence is another social determinant that may
contribute to STl rates. Previous literature has shown that most rape victims tend to be women (Tjaden
& Thoennes, 2006). Victims of domestic violence also happen to have a higher rate of gynecological
problems, including sexually transmitted infections (Plichta & Abraham, 1996). However, the lack of
conclusive and consistent data underscores the importance of the current proposed research project.

This leaves the actual mechanisms behind these discrepancies unclear. This study will utilize an
alternative method to investigate the epidemiological characteristics, as well as the social and biological
factors that may influence the rates of 6 of the 8 most prominent STls in women. The focus will be on
the relationships between various forms of birth control methods with the prevalence rates of both
symptomatic and asymptomatic reports of Chlamydia, Gonorrhea, Syphilis, Trichomonas, and HSV. As
previously mentioned, there are millions of women who use hormonal contraception methods, and the
conflicting evidence on contraceptives as a risk factor in the acquisition of STls makes it difficult to
ascertain if there is a positive association between the two. Understanding these associations is
essential to providing effective healthcare interventions to address the complexities of sexually

transmitted infections in diverse populations.



This retrospective study proposes to recognize new potential risk factors by identifying if
hormonal contraceptive use or other gendered social trends may affect the odds of self-reported STI

acquisition and presentation and, thus, healthcare provider diagnoses and treatment of STls.

1.5 Specific Aims
This study has the following aims to achieve this purpose:
1. Aim 1: To determine sexual disparities seenin the diagnostic history of sexually transmitted
infections among women and men.
a. Asignificant variance between the two groups suggests that multiple factors are
involved in the observed discrepancy.

i. There are social and biological differences between men and women;
identifying a relationship between these and sexually transmitted infections
may provide insight as to infection risk.

b. Research question: Are there differences observed in the diagnostic history
between men and women in the United States?

2. Aim 2: To determine if there are disparities seen in the diagnostic history of sexually
transmitted infections among women who have and have not used hormonal
contraceptives.

a. A positive relationship between women who use hormonal contraceptives and have
had some form of medically diagnosed STl suggests a social or biological relationship
between contraceptive usage and transmission rates.

i. A variation in diagnoses of STlsin women who have used different forms of
contraceptives would suggest that variations in hormone levels are inducing

a biological response, altering acquisition rates.



b. Research Question:Is there a relationship between a history of STl acquisition and
certain types of birth control?

3. Aim 3: To determine if disparities seen in specific social factors of women influence the odds of
having a positive history of STls.

a. A positive relationship among social factors, such as education level, sexual history,
condom usage, and relationship status, may demonstrate a social influence in
women who have had these infections.

b. Research Question: What social factors may influence the odds of acquiring an
STI?

4. Aim 4: To determine if social factors influence a women’s choices and outlook regarding birth
control and sexual health.

a. Perception and self-reflection may be an important barrier to accessing sexual

healthcare.

b. Research Question: What social factors may influence the choice of taking birth

control?

c. Research Question: Are there self imposed barriers to obtaining access to sexual

healthcare?



CHAPTER 2: LITERATURE REVIEW
2.1 An Overview of Sexually Transmitted Infections

2.1.1 Common Sexually Transmitted Infections

The eight most common sexually transmitted diseases are chlamydia,
gonorrhea, syphilis, trichomonas, hepatitis B, herpes simplex virus, human
immunodeficiency virus, and human papillomavirus. Chlamydia (Chlamydia
trachomatis), gonorrhea (Neisseria gonorrhea), syphilis (Treponema pallidum) are
curable bacterial infections. Trichomonas (Trichomonas vaginalis) is a parasitic
(protozoan) and is treatable. Hep B, HPV, HIV, and HSV are viral and treatable, but
currently uncurable (Garcia et al., 2021). Different STIs may affect men and women
differently. For instance, some STls, such as HPV, can cause cervical cancer in
women but may not have severe consequences in men. Bacterial STls also show
sexual health disparities, with most health complications occurring in women
(Organization, 2016).

2.1.2 Clinical Presentation and Subclinical Infections

Chlamydia, gonorrhea, and trichomoniasis are among some of the most
common curable STIs. These diseases are largely associated with cervicitis,
urethritis, and vaginitis, however can also cause infections in the eyes, larynx, and
anus (Mohseni et al., 2023; Rowley et al., 2019). Despite the common clinical
presentation of these diseases, a majority of infections are asymptomatic, especially
in women. Asymptomatic manifestations of chlamydia occur in approximately 70%
of female and 50% of male cases. Trichomoniasis is asymptomatic in 50% of women
and just over 10% for men. Finally gonorrhea subclinical rates are 80% / 10% in

women and men respectively (Organization, 2012; Van de Laar & Morré, 2007). The
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lack of obvious symptoms for these diseases is troubling, considering these
infections hold the highest risk of developing significant sequalae. Forexample if left
untreated, even these subclinical infections can cause significant pathologies to the
cervix and upper genital tract, penis and testes, as well as the anal canal including
PID, proctitis, chronic epididymitis, salpingitis, upper genital tract scarring,
impotence, and ultimately, the potential forinfertility. Despite affecting both sexes,
these sequalae are much more frequent and severe in women than men (De
Schryver & Meheus, 1990; Edwards & Butler, 2011; Organization, 2012; Stamm,
1999). There is also a possibility of these STIs manifesting into systemic infections,
causing septicemia, endocarditis, or meningitis (Looker et al., 2020; Organization,
2012).

Syphilis is unique in its clinical course. This disease can last decades, can remain
asymptomaticfor extended periods of time, and will generally move through (up to)
four different stages, each characterized by unique manifestations (Buder et al.,
2019). Primary syphilis is characterized by the presence of a painless, ulcerative
lesion, called a chancre. The secondary stage is much more disseminated
throughout the body and can cause a rash (particularly on the palms and soles),
lymphadenopathy, mucous patches, condyloma lata, and alopecia. The rash can be
localized or diffuse, and a variable presentation- non-pruritic macular,
maculopapular, papular, or pustular lesions (National Center for HIV/AIDS, 2021).
Tertiary syphilis is considered late stage, and can contain cutaneous, cardiovascular
(such as aortitis), and neurological manifestations. Gummas, a non-infectious
tuberous syphilid lesion, are a common clinical finding. These lesions can cause fatal

outcomes if sustained in brain or soft organ tissue. Quaternary syphilis can take
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decadesto develop. At this stage, neurological symptoms will occur. Some of these
presentations include Tabes dorsalis (nerve cell degeneration), nerve pain,
impairment of reflexes (including pupillary), and general paresis (syphilitic
deterioration of brain function) (Buder et al., 2019) .

While HSV infections can cause outbreaks of recurrent, painful genital and oral
ulcerations, the virus is largely latent or episodic. As with the bacterial and protozoal
STls, manifestations tend to be more severe in women than men (Corey et al.,
1983). Symptom recurrence is often associated with psychosocial events, such as
stress or depression, due to the deregulatory impact these events have on the
immune system (Glaser & Kiecolt-Glaser, 2005; Looker et al., 2020). One study
reports that over 80% of people who were seropositive for HSV-2had not received a
positive diagnosis (Prevention), 2010). Like many subclinical STls, HSV is infective
when asymptomatic, as it is still shedding viral particles regardless of symptoms,
meaning that the latent stage of the virus is still infective (Looker et al., 2020).

As an infection, Papillomaviruses cause growth of benign warts and papillomas,
however, depending on type and location, these growths may progress into
malignant proliferations (de Villiers et al., 2004). In humans, HPV is known to be
oncogenic, and can be attributed to a majority of cervical, penile, vulvar, anal, and
oropharyngeal cancers (Workowski et al., 2015). Worldwide, HPV is responsible for
estimated over 500,000 cases of cervical cancer (and around 260,000 associated
deaths) each year(Organization, 2016).

As many of these infections do present asymptomatically, it is increasingly
important to encourage routine screenings of all sexually active persons, especially

those in high-risk groups, such as young women (Workowski et al., 2015). However,
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increases in genetic diversity can cause difficulties. For example, over the past few
years, new variants of C. trachomatis have been reported. These new strains of the
bacteria are still infective; however, they contain significant genetic variability from
the typical STI-causing agent. This can lead to false negatives in many types of STI
screening tests (Van de Laar & Morré, 2007) .

2.1.3 Treatment and Reinfection

STls have an excellent ability to evade host immunity. One way is their high
antigenic variation, particularly seen in chlamydial and gonococcal infections (Hill et
al., 2016; Lena et al., 2005; Stephens, 2020). The variations in important antigens
may contribute to changes in the proliferation of the bacteria in several ways,
including an increase in infection duration in the host and facilitation of reinfection
(Frank, 2002). These contributions to virulence demonstrate that outside medical
intervention is needed in order to effectively eliminate or manage the infections.
For the most part, bacterial STIs can be treated with a single dose of traditional
antibiotics, such as azithromycin (Van de Laar & Morré, 2007), although in some
cases, syphilis is able to spontaneously resolve itself. This can occur prior to the
tertiary stage, however, if this resolution does not occur, lack of treatment will
ultimately result in death (Buder et al., 2019). One growing problem with antibiotic
treatment is that over the past decade, N. gonorrhea has developed multidrug
resistance. Currently, there are strains that have developed resistance to all known
antibiotics, creating reasonable concern of an untreatable infection (WHO, 2018).
Trichomoniasis is caused by a eukaryotic parasite, so antimycotic/antifungal drugs
(such as metronidazole) are the standard (Van Gerwen et al., 2022). Viral STls are

currently incurable. While vaccine development is a continued area of active
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research, few have adequate pre-exposure vaccination success. Viral STls require
lifelong management, with suppressive antivirals, such as valacyclovir (Van Gerwen
etal., 2022).

The primary means of protection against STls is by prevention and pre-exposure
strategies. There are prophylactic vaccines for several STls, such as HPV or HBV. The
HPV vaccine is recommended for children as early as 11 years of age (Workowski et
al., 2015). Since the introduction of this vaccine initiative, there has been a
significant reduction in pre-malignant and malignant cancers associated with HPV
(Van Gerwen et al., 2022). Regrettably, not all “interventions” are well informed.
There are many word-of-mouth “treatments” that are inaccurately considered to
protect against STls. Post sexual exposure washing or urination does not protect
against these diseases; the most effective intervention is prevention through the
use of condoms or other complete barrier methods or abstinence (Stone et al.,
1986). Preventionis particularly important with the continued increase of antibiotic-
resistant strains of bacteria that produce STIs seen worldwide (Workowski &
Berman, 2010).

Surprisingly, exposure to certain STIs may also impact infection and reinfection
rates. For example, exposure to HSV-1 grants partial cross-protective immunity to
HSV-2infection (Lena et al., 2005). While some of these interactions are protective,
overall, past STl exposure tends to increase reinfection rates (Gullette et al., 2009).
For example, women exhibit a high reinfection rate, particularly of C. trachomatis
and N. gonorrhea. This is especially true in younger (under 25 years of age) women
(Hosenfeld et al., 2009). Additionally, correlational evidence has demonstrated an

increase in HSV-1 infection in seminal vesicles in men who have a urethritis
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(primarily gonococcal) coinfection(Cohen et al., 1997). Studies have also shown that
if a person has been infected with gonorrhea previously, the likelihood of a future
gonorrheal Infection is higher than infection rates for those individuals that have
never been infected. This is due to the host’s immune response to the original
exposure. Initial infection induces the production of a particular antibody in the host
(Rmp Ab) that reacts to the gonococcal outer membrane proteins (Li et al., 2014).
Women who were Rmp Ab positive had a much higherrate of gonorrhea than those
negative forthe antibody, suggesting higher susceptibility to subsequent infections.
Conversely the potential for producing a vaccine that prevents infection by the
gonococcal bacteria (and thus gonorrheal infections) is limited because it has been
shown that serum containing antibodies to Rmp prevents the killing of Neisseria
gonorrhoeae (Li et al., 2014). In addition, antigenic variations of other virulence
factors of the pathogen, such as the pilus proteins (Boslego et al., 1991) lead to
further limitations in vaccine production.

2.2 Biological Involvement in Disease Inconsistencies

2.2.1 Anatomical Variations in Men and Women

The male reproductive system includes the penis (the glans, prepuce,
coronal sulcus, and shaft), and the urethra, which play a significant role as the
entry points of transmission of certain STIs. The mucosal epithelium of the
penile urethra exhibits a variety of antimicrobial mediators, including the
presence of multiple toll-like receptors, immune cells, inhibitory proteins and
cytokines, and other cellular components of the immune system (Anderson et
al., 2011) . Evidence has also shown that the presence of the foreskin (prepuce)

increases the incidence of ulcerative STl occurrence (Moses et al., 1998).
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Possible entry points of STl pathogens in the female reproductive
system are primarily the vagina, and uterus (including the cervix and fornices).
The female reproductive system when compared to that of males includes the
presence of cervical mucus, a shorter urethra, and a larger surface area of
mucosa, all of which may influence STl acquisition (Tuddenham et al., 2021).
Women also tend to have longer potential STl exposure time, as semen can stay
in the female genital tract for up to three days posticous (Yiet al., 2013).

The mucus that covers the surfaces of the female reproductive tract
helps prevent STIs due to its microbicidal activity (Brotman et al., 2014), such as
several types of antimicrobial peptides, such as IgG immunoglobulins. The
cervicovaginal mucus has also been shown to be able to trap certain viral STI
particles by binding them with IgG antibodies, preventing them from contacting
the vaginal epithelium(Schroeder et al., 2018) .

Another anatomic variable that acts as an STl risk factor for women is
the presence of cervical ectopy(Rocha-Zavaleta et al., 2004).Cervical ectopy,
also known as cervical transformation zone, is a common anatomic variation in
women. This condition results from extension of the cells of the endocervical
channel onto the ectocervix. This variability in cell type creates a vulnerable
environmentfor certain microorganisms that cause STls, such as C. trachomatis
and HPV, to readily colonize and propagate (Kleppa et al., 2015).

These same anatomic factors can influence the composition of both the
penile and vaginal microbiome, which can impact STl susceptibility. For
example, Lactobacillus spp. are a common type of vaginal microflora, and

critical for maintaining environmental homeostasis. Variations in the
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microbiome can alter the vaginal pH, alter the concentration of Lactobacillus
spp. and increase the risk of acquiring certain STls (Tuddenham et al., 2021).

2.2.2 Hormonal Variability Between Sexes

Women tend to have higher concentrations of P, and E, hormones than
men (Goodman, 1996). These hormones are involved in the menstrual cycle and
embryogenesis (Besse & Garric, 2009) and during puberty (and the onset of
adolescence), reproductive hormones are also responsible for the onset and
development of secondary sex characteristics (Bordini & Rosenfield, 2011).

Increasing concentrations of E, throughout the follicular phase of the
menstrual cycle is produced by the growth of the primary follicle (egg cell). This
increase is induced by the variation of pituitary gonadotropic hormones,
luteinizing hormone (LH), and follicle stimulating hormone (FSH) acting on the
follicles of the ovary. Ovulation occurs in response to a surge in LH, and the
initiation of the differentiation of follicular cells into luteal cells that primarily
produce P,. As P, levelsrise, E; levels fall. Toward the end of the luteal phase,
the concentration of E, begins to rise again, and P,falls. The corpus luteum
undergoes apoptosis, and a new cycle begins (Reed & Carr, 2000). Additionally,
the amount of hormone present can influence a woman’s ability to successfully
maintain a pregnancy. Inearly pregnancy, the corpus luteum does not undergo
apoptosis and continues P4, which is essential to myometrial quiescence and the
maintenance of pregnancy (Di Renzo et al., 2016).

Although the primary sex hormones in women are P, and E,, there are
small levels of testosterone rises and falls similarly to the release of LH

throughout the menstrual cycle as well (Stuckey, 2008).
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The primary sex hormones for men are collectively referred to as
androgens. Mostandrogens are secreted by the testes; however, smallamounts
are also synthesized in the adrenal gland. Higher ratios of testosterone (T,):
estrogen are primarily found in men, where T, is the main functional sex
hormone (Richmond & Rogol, 2007) . Similar to hormone-dependent
developmentin women, androgens are necessary forthe pubertaldevelopment
of secondary sex characteristics in men (Livadas & Chrousos, 2019) . T, synthesis
is mediated by the pituitary gonadotropins, LH and FSH (McLachlan et al., 1996).

Another main function of testosterone is the role it plays in male
fertility. It is responsible for spermatogenesis, which is the process for the
production of the male gamete, spermatozoa (sperm cells). Spermatogenesis
occurs in the seminiferous tubulesin association with Sertoli cells. Testosterone
is required to maintain the blood-testis barrier, Sertoli-spermatid adherence,
and the release of mature sperm (Walker, 2009).

2.2.3 Hormonal Distinctions and Immune Involvement

Biologically, the difference seen in disease frequency in males and
females may be due to differences in the ratios of circulating hormones (e.g.
estrogens, progestins, and androgens); resulting in differing direct and indirect
effects of these hormones on immune function (Garcia-Gomez et al., 2013;
Klein, 2000).

T,and P, can depress many stepsinimmune reactions. This suppression
includes a decrease in the innate and adaptive immune response of particular
cells, such as Natural Killer Cells (NKCs) and activated cytotoxic T cells (CD8), and

a reduction in the production of pro-inflammatory cytokines, which are critical
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to the destruction and regulation of many pathogens (Rettew et al., 2008; Su et
al., 2009; Szekeres-Bartho et al., 2001; Taneja, 2018). P, further causes
immunosuppression by inducing the production of anti-inflammatory cytokines
(Piccinni et al., 1995). While these two hormones have been shown to act as
immunosuppressants, E, has been found to have many protective effects by
enhancing immunological responses (Garcia-Gomez et al., 2013; Klein, 2000). E,
has been shown to induce the expression of pro-inflammatory cytokines, such
as IFNy and IL-2 (De et al., 1992). Estrogen has also demonstrated an ability to
override adaptive immune tolerance, and induce B-cell proliferation and
activation (Verthelyi, 2001).

Hormonally induced immune alterations may also be responsible forthe
gender disparities observed in the clinical manifestations of these diseases. For
example, women’s hormonal profiles change throughout their menstrual cycle
(Staley & Scharfman, 2005). Previous literature has demonstrated that women
exhibit a higher incidence of gonorrheal infections closer to menstruation, as
well as an increase in susceptibility of this pathogen pro-estrusin animal models
(Sonnex, 1998). Based on the aforementioned episodic flux of female
reproductive hormones throughout the different stages of the menstrual cycle,
this further supports a correlation between these hormones and immune
system involvement, and thus disease status (Wira et al., 2015). The hormonal
fluctuations seen during the menstrual cycle also can influence variations in
cytokine release, therefore, affecting potential STI susceptibility (Angstwurm et

al., 1997). Previous studies have demonstrated that changes in hormone levels
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during the menstrual cycle might impact the vaginal microbiome, which would
further alter potential immune responses (Gajer et al., 2012) .

These reproductive hormones may also specifically alter the
susceptibility to specific STIs. In mouse models, E; has been shown to decrease
susceptibility to the HSV pathogen. While P, did not affect susceptibility, it did
increase the progression of the disease compared to that seen in untreated
groups, again most likely due to their effects on immune function (Gillgrass et
al., 2005).

2.3 Birth Control Types and Use
2.3.1 Overview

Synthetic oral contraceptives (SOCs) are made using mixtures of small amounts
of synthetic progestins and estrogens (Liu et al., 2011). Based on their dose-
dependent ability to inhibit pregnancy, women have long used synthetic variants of
reproductive hormones as a form of birth control. Of the 61 million women in the
United States who are of childbearing age (15-44), (Daniels et al., 2014) over 10
million use hormonal birth control methods (Jones et al., 2012). As noted above,
hormones are important regulators of immune function, however, do not protect
against STls.

2.3.2 Types of Hormonal Birth Control:

There are various hormonal birth control methods, such as oral contraceptives,
patches, injections, vaginal rings, and intrauterine devices (IUDs) (Kavanaugh &
Jerman, 2018). These methods release synthetic estrogen and/or progesterone
which act in the same way as natural hormones produced by the ovaries. Injections

of Depomedroxyprogesterone acetate (DMPA), are used to deliver synthetic P,
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(progestogen)while oral contraceptives use either estrogen alone or a combination
of estrogen and P, to prevent pregnancy (Mishell, 1996).

2.3.3 Mechanisms of Action:

While each method has different mechanisms of action, all prevent pregnancy
through the inhibition of ovulation, changes in cervical mucus, and/or the alteration
of the uterine lining. (Festin, 2020). The first is suppression of ovulation. A review
done by Rivera et al. (Riveraet al., 1999) describes that oral contraceptives suppress
the release of luteinizing hormone (LH) and follicle-stimulating hormone (FSH) from
the pituitary gland. This suppression prevents the maturation and release of eggs
from the follicles in the ovaries (ovulation), effectively inhibiting fertility. Another
method is through changesin cervical mucus. Progestin, delivered through patches
and injections, causes thickening of the cervical mucus. The thicker mucus prevents
sperm motility, thusinhibiting it from reachingthe egg, and reducing the chances of
fertilization (Bahamondes et al., 2020). Finally, some hormones are able to alter the
growth of the uterine lining. Long-acting reversible hormonal contraceptives (such
as lUDs or DMPA) and oral contraceptives impact the growth of the endometrial
lining. These synthetic hormones cause the thinning of the endometrium which
decreases receptivity to implantation, preventing the successful attachment of a
fertilized egg and maintenance of pregnancy (Homminga et al., 2023).

2.3.4 Benefits of Hormonal Birth Control:

When used as directed, hormonal birth control methods exhibit high
contraceptive efficacy. Failure rates range from only 0.1% to 3% (Westhoff, 2003),
which are comparable to the effectiveness of female sterilization (Mansour et al.,

2010). Prophylactic failure is strongly associated with improper practice. Incorrect or
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inconsistent use of any contraceptive will increase risk for failure (Trussell, 2011).
Hormonal birth control has been shown to regulate menstrual cycles, leading to
lighter and less painful periods for many users (Archer, 2006). It is commonly
prescribed as one of the first-line pharmacological agents to manage conditions
such as polycystic ovary syndrome (PCOS), hyperandrogenism, endometriosis,
dysmenorrhea, menorrhagiaand other menstrual irregularities (Dhont, 2010; Teede
etal., 2019; Teede et al., 2023).
2.4 Influence of Birth Control on Sexually Transmitted Infection Rates
2.4.1 Overview

The choice of birth control method may be a determining factor in rates of
sexually transmitted infection. Usage of specific contraceptives may affect the
transmission rates of different STls. For example, observational studies have
demonstrated that women who use oral contraceptives are up to 70% more likely to
get a bacterial STI (Louv et al., 1989). Cohort studies have established that this
method of birth control is significantly more associated with the acquisition of these
infections than hormonal contraceptives themselves (Morrison et al., 2004). This
suggests that the use of these types of contraceptives may influence sexual
behaviors more than the biological response affects the immune response.

2.4.2 Condom Use

It is well established that condoms are an effective method for the prevention
and the spread of diseases during sexual contact, as well as the prevention of
pregnancy (Baetenetal., 2001). Unfortunately, condoms are not always used during
intercourse. There are a number of reasons for nonuse of condoms. A widespread

belief is that condoms decrease sexual pleasure which limits their use in casual
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sexual encounters (Mabire et al., 2019). Other common reasons for not using
condoms relate to lack of preparation, or alterations in perceived STl risk (Rodrigues
et al., 2023). Length of relationships and long term commitment tend to decrease
condom use, especially if other forms of contraception are used (Civic, 2000;
Milhausen et al., 2018). This suggests that another predicator for condom use is the
lack of an alternative form of birth control (Stigum et al., 1995). In fact, studies have
shown that condom use in women who use another form of birth control is lower
than those who do not(Gullette et al., 2009; Santelli et al., 1996). This inconsistent
condom use is especially seen in women who use long-term contraceptive
devices(Fu et al., 2021).

2.5 Social Determinants of Sexual Health

2.5.1 Gender Differences and Sexual Health

2.5.1a Traditional Gender Roles

Genderrole ideology can be an influencing factor in sexual health, i.e. the belief
that the female role is one of a caretaker or someone thatis emotionally supportive,
while the stereotypical male role is that of economicprovider, toughness (physically
and psychologically), and sexual prowess (Kerrigan et al., 2007). In many societies,
these traditional roles tend to distort into other gendered traits, such as women’s
roles delineated to being clean, well- spoken, and virtuous (Go et al., 2002). This
paradigm can affect views on healthcare. For example, these roles also tend to
discourage the use of contraceptives, feeding into the stigma of contraception
because of the belief that it encourages promiscuity, traditionally unacceptable
sexual behaviors (Rehnstrom Loi et al., 2019). Men, however, tend to be less likely

to undergo consistent engagement with general healthcare services. This is often
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due to the idea that admission and treatment of illness is believed to be a weakness
or feminine. Many men, especially those who pride themselves on their dominant,
or “alpha” self-image, consider seeking medical help, whether it be preventative or
treatment, as inconsistent with their strong/sturdy self-perception. This often leads
to negative healthcare outcomes for men, even for preventable and/or treatable
conditions (Leone et al., 2011).

The masculine identity also encourages a riskier sexual behavioral outlook, such
as in increased number of sexual partners (Pleck et al., 1993). Parts of this trend are
very apparent in young men, who tend to demonstrate higher rates of these risky
sexual behaviors than women, including higher rates of sexual experiences, the use
of alcohol or drugs with sexualintercourse, a youngerage of sexual debut, and more
numerous sexual partners (Kann et al., 2018). However, even with the increased
rate of risky behaviors, there are some more sexually protective behaviors that men
will exhibit at a higher degree than women. For example, young men do have a
higher rate of condom use during intercourse than young women (Kann et al.,
2018). This variability in protective measures implies that women may also be
associated with high-risk factors for STl acquisition; as well men potentially shifting
away from some of the traditional male gender role ideologies on sexual behavior.
Studies have shown that ethnic minority females are a significant high-risk
population for these same behaviors (Champion et al., 2013), suggesting that
traditional gender role ideology may not be the only factor influencing these types
of sexual interaction.

Another gender disparity in sexual health is based on the women being more

frequently villainized for sexual behaviors (Smith et al., 2008). In many areas, STls
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are associated with sexual promiscuity, which is considered an unacceptable
behaviorin women, as it defies the “virtuous” aspect of the traditional female
genderrole, and can have severe socialand physical repercussions. This is especially
prominent and stigmatizing in male-dominant societies, where men are understood
to have a natural sex drive, therefore it accepted that they engage in pre-marital
affairs but not women (Baumeister & Twenge, 2002; Go et al., 2002).
2.5.1b Hormonal Influences

Itis well documented that the prominent male sex-steroid hormone,
testosterone, has a significant mood-altering ability. Increases in testosterone are
associated with increases in aggressive and risk-taking behaviors (Zitzmann, 2020).
There are many behaviors that can influence an increase in testosterone
concentration, one notable example being activities related to sexual activity
(Geniole & Carre, 2018). With the relationship of a sexual trigger with testosterone
influx and subsequentincreased risky, aggressive behaviors associated, it is possible
that there is an association between sexually active menand an increased likelihood
of engaging in high-risk sexual activities. This relationship between behavior and
biological response could ultimately lead to potentially higher STI acquisition rates.

Classically, this influence of testosterone on behavior is seen in both sexes.
Higher aggressionis linked to a higherlevel of endogenous testosterone, which has
been observed in both women and men (Dabbs Jr et al., 1988). This sex hormone-
behavioral change does not seem to extend to female reproductive hormones, as
increases of estrogen do not induce any apparent antagonistic behavioral changes
(Goudriaan et al., 2010). However, research has shown that the use of hormonal

contraceptives may influence the behavioralrole of testosterone in women. Women
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who use hormonal contraceptives appearto have a diminished rise in testosterone,
as women who do not use HCs show noted increase in testosterone level as a
response to sexual conditions (Goldey & van Anders, 2011).

The increased aggressive nature associated with higher testosterone level may
also influence otheraspects of STl transmission. For example, sexual violence is also
associated with higher testosterone levels (Studer et al., 2005). Women have much
higher rates of sexual violence perpetrated against them then do men- including
forced sexual intercourse- from both general populations as well as intimate
partners (Kann et al., 2018). Gender-based sexual violence can exacerbate STI risk
for women. One predictor is that these types of assault are usually committed
without condoms(Davis et al., 2012) (Peterson et al., 2010). It is common that there
is a lack of the use of protective methods by women even in cases of intimate
partnerviolence, because of fear of reactive physical or emotional abuse (Wingood
& DiClemente, 1997). Overall, multiple studies have shown that women with a
history of sexual abuse show a significantly higher risk of STl incidence than
nonvictims (Allsworth et al., 2009) . The aftermath of sexualviolence also has a long-
term effect on the victims. In many cases, victims of rape will reduce risky behaviors,
however, some women begin to exhibit a higher level of sexual risk post-incidence
compared to pre-incidence, such as an increase in sexual activity overall ora
decrease in condom use (Campbell et al., 2004).

2.5.2 Education
2.5.2a Related to Disease
A lack of sexual health education may also be a contributing factor in

the incidence of STls. People who display lower STl knowledge tend to have
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increased rates of high-risk sexual behaviors, including lower STI testing
rates. Misinformation is also commonly disseminated through word-of-
mouth, such as the idea that “pulling out prevents STls and pregnancy”,
which can also lead to higher STI transmission rates (Champion et al., 2013).
Even of those individuals with the understanding of the association between
STl knowledge and risk perception, very few actually considerthemselves to
be “at risk” of contracting STls, regardless of being sexually active
(Oharume, 2020).This educational deficiency is also noted largely in
adolescent and younger adults. Younger persons exhibit a lower level of
understanding regarding pregnancy risk, contraceptive knowledge, and
reproductive health. These age groups also have inexperience and lack of
knowledge in health care access overall, as well as other barriers associated
with younger adult populations (Fuentes et al., 2018), to be addressed in a
later section. A lack of understanding of asymptomatic infections can also
lead to an increase rate of STl transfer. Without the physical symptoms
being present, an untreated person can act as a continuous reservoirfor the
STI (Marrazzo et al., 2001). Since many STIs present asymptomatically,
detection is reliant on the patient to undergo screening independently,
rather than encouraged by pain or discomfort (Farley et al., 2003). In many
cases, even with the presence of mild itching/burning/pain, some people do
not deem it adequate cause to justify medical intervention (Skaletz-
Rorowski et al., 2021). Even with adequate knowledge regarding
asymptomaticSTls, in some cases, like HSV, subclinical transmission is much

more rare and therefore, not typically acknowledged by the general
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population (Rooney et al., 1986). Lack of knowledge/awareness about
available treatment methods also influence the likelihood of STl acquisition
(Matacotta et al., 2020).

2.5.2b Related to Reproductive Health

Educational gaps in reproductive health also influence the type and

eventhe overalluse of hormonal contraceptives. Youngerwomen are often
misinformed about some of the longer acting contraceptive types, such as
IUDs. There are many gaps in understanding the efficacy of these methods,
leading to lower use (Stanwood & Bradley, 2006). Erroneous verbal
testimony from peers creates can create widespread inaccuracies, for
example, many of these younger women are unaware of the “reversible”
aspect of these long-term contraceptives, likening them to overall sterility
observed in hysterectomies (Okpo et al., 2014). This is likely based on the
classical outlook that most women who are targeted to use long acting,
reversible contraceptive (LARCs) are older women, who have decided they
no longerwish to beara child. This targeting of an older populationis due to
the historic inaccuracies that correlate LARCs to infertility (Teal & Romer,
2013). While there is a noted increase in younger LARC users in recent
years, the established misinformation leaves younger and nulliparous
women encouraged to use less effective birth control methods, such as OCs
and condoms (Finer et al., 2012). Unfortunately, while it is correctly
understood that these short-term methods prevent pregnancy, their
efficacy is overestimated, which can lead to a higher rate of unintended

pregnancy (Eisenberg et al., 2012). Even among women who do use LARCs,
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many of them often rely on their healthcare provider to monitor and alert
them of the timing, creating knowledge gaps in their understanding of their
own sexual health (Fu et al., 2021). Fortunately, studies have shown that
educational interventions do improve knowledge about pregnancy, STls,
and risk perception (Zizza et al., 2021), which may lead to a decrease in risky
sexual behaviors and STl acquisition rates.

2.5.3 Cultural Viewpoints

Cultural and societal beliefs can impact healthcare outcomes and availability. As
previously discussed, many societies assign traditional gender roles to women,
which can influence sexual stigma, and indirectly have negative effects on sexual
healthcare availability, use, and outcomes. Some countries, such as Sri Lanka and
Nepal, view discussion or even acknowledgment of sexual behavior as taboo
(Agampodi et al., 2008). This lack of communication and education on the subject
leaves many young people in these regions with a lack of understanding regarding
various aspects of sexual health, limited economic ability to pay for reproductive
health services or contraceptive methods, and unwillingness to risk stigma in their
community (Regmi et al., 2010).

2.5.4 Risky Behaviors

Historically, there are many behavioral influences associated with STI patterns.
These perceived “risky” behaviors include certain sexual activities, such as age of
virginity loss, number of sexual partners, engaging in various sexual practices, and
substance abuse of drugs and or alcohol (Wasserheit, 1994). There are many factors
that may affect these risky behaviors, with some behaviors acting as predictors for

others. For example, persons who report the use of alcohol are more likely to be
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sexually active (Imaledo et al., 2012). Several studies have outlined that parent-
adolescent communication and peer and social group interaction can influence
sexual behaviors in younger populations (Whitaker & Miller, 2000).

Social support has consistently been shown to be a influencing factor in health-
risk behaviors such as alcohol use or smoking (Brechwald & Prinstein, 2011) ,
however, this interaction is not necessarily negative. Peer groups have been shown
to both discourage and encourage unhealthy behaviors (Maxwell, 2002). The social
status of peers tends to play a role in the degree of influence. The higher the
perceived social status of an individual, the more likely a peer is to accept the
influence, even aggressive and risky behaviors (Cohen & Prinstein, 2006).

Parental communication can also influence health outcomes in terms of
behavior. For example, mother-daughter communication regarding condoms is
associated with consistent condom use (Hutchinson & Montgomery, 2007). Parent-
teen sexual risk communication is also seen to positively influence more
conservative (i.e. less risky) sexual behavior and more open communication with
sexual partners(Hutchinson & Montgomery, 2007).

2.5.5 Impact of Healthcare

Healthcare workers themselves can be a determinant of sexual health
outcomes. Some providers express that the discussion of sexual health in certain
populations- ethnic minorities, opposite sex, generationally older, and non-
heterosexuals- can be uncomfortable to the point that there is a reduction in sexual
health care quality (Gott et al., 2004). ) and sometimes inadequate healthcare. For
example, there are many gender disparities seen in provider compliance with STI

documentation. The emergency room medical records of men are more likely to
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have complete documentation per CDC guidelines than women (Kane et al., 2017).
Lack of or inadequate treatment can result in an increased risk for significant
consequences, such as infertility.

Even without the impact of medical personnel, there are other aspects of
healthcare that can affect social risk factors of STl acquisition. Comorbidities can
also influence STl acquisition. For example, young women who exhibit depression,
high-stress levels, and limited social support are associated with high-risk sexual
behaviors and/or a history of STl incidence (Mazzaferro et al., 2006).

2.6 Barriers to Healthcare Access

2.6.1 Demographic Barriers

Many factors, such as socioeconomic status, race, and geographic location, can
create disparities in healthcare access, including sexual healthcare (Hoover et al.,
2008). This imbalance is glaringly evident in any report assessing minority vs.
majority population dynamics respect to with sexual health. For example, gonorrhea
prevalence rates are about eighteen times higher in black populations than in white
populations (Hamilton & Morris, 2015). STl acquisition risk also is significantly higher
(sixfold increase) in black persons as compared to white (Harling et al., 2013) .
Interestingly, this disparity is inconsistent with sexual be haviors, as black men tend
to have higherrates of condom use than white men (Katz et al., 2023). Marginalized
populations may face barriers in accessing STl screening and preventive services,
leading to higher STl rates and late diagnoses (Hogben & Leichliter, 2008).

Younger persons, e.g., adolescents and young adults, are another important
population to include when reviewing STl barriers in healthcare. In addition to

concernsregarding the cost and availability of sexualhealth services, many younger
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people tend to have a mistrust of healthcare specialists, especially in terms of
privacy and confidentiality. Adolescents especially are concerned with the possibility
that any sensitive information, such as sexual behaviors, will be disclosed to their
parents, which leads them not to divulge anything related to sensitive issues or
avoid healthcare specialists in general (Fuentes et al., 2018). In some cases, barriers
to sexual healthcare foradolescents are severe enough that they forego treatment,
evenwhen they present with physical symptoms of STls (Amsale & Yemane, 2012).

Itis also fairly common for sexual and gender minority populations, particularly
those In the LGBTQ+ community, to experience significant discrimination regarding
healthcare services. Homophobia, transphobia, stigma, and lack of provider
knowledge have severely limited the ability to access adequate healthcare among
this population (Ayhan et al., 2020).

2.6.2 Self Barriers

Another important attribute to consider in the prevention and control of STls is
the infection timeline. Many people delay healthcare interventions for numerous
reasons, including the perception that they will be judged, the cost of services, or
the use of alternative medicine (Tsadik et al., 2019). In many cases, barriers to
sexual healthcare come from the individual themself. Some of these “self barriers”
include fear of being seen/discovered, stigma related to infection, damage to
reputation, and overall embarrassment/shame (Lindberg et al., 2006). This
embarrassment can result in no communication about sexual health to significant
others, parents, friends, teachers, and even health care providers (van Teijlingen et
al., 2007). These types of personalfeelings can also prevent accessto screening. The

perception of negative consequences (like a positive STl test), emotional responses,
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and even askewed understanding of personalrisk act as continued “self barriers” to
sexual healthcare (Barth et al., 2002).

2.6.3 Compliance

Undergoing STl testing is a critical part of diagnosing and treating STls before
they spread throughout a population; however, many of the aforementioned factors
may influence compliance. For example, when requested by a general practitioner,
men residing in lower socioeconomic and disadvantaged areas or areas without
access to an onsite pathology collection facility tend to forgo STl testing (Lau et al.,
2016). Even with initial medical intervention, compliance with provider guidelines is
necessary to manage and treat these diseases adequately. Some aspects of
compliance include appropriate disease screening, medication regimen adherence,
and potential lifestyle changes (Schneider et al., 2015).

One predictor of medical compliance is length of treatment regime. Longer
treatment times can decrease overall adherence (Divakaruni et al., 2019; Matsitse
et al., 2017). Another predictor of compliance is the method by which prescriptions
are to be filled. Electronic prescriptions (e- prescriptions) are an increasingly
common method of transmitting prescriptions directly to a pharmacy. They are also
associated with higher rates of medication adherence, as compared to the
traditional paper drop-off by the patient (Fischer et al., 2011).

Patient compliance can also get costly. Screening without compensation can
cost medical clinics thousands of dollars. Moreover, not all insurance plans cover
the complete range of STl screenings, even with the implementation of the ACA
(Finer et al., 2014). This can lead to additional gaps in reimbursement for screening

compliance (Eaton et al., 2017). These costs can be detrimental to the continuation
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of local government funded STI clinics or other clinical health services. Due to
funding issues between 2008-2012, approximately 10% of STl clinics in the United
States were forced to close (Barrow et al., 2020). Other types of government
intervention have also acted as a barrier for STl screening and treatment. For
example, during the COVID-19 Pandemic and subsequent lockdown, most
nonemergency services (including STl services) were suspended, even while there
was continued sexual activity of the population (Balestri et al., 2020).

2.6.4 Patient- Healthcare Worker Relationship

Despite how common these STls are, especially their asymptomaticforms, many
providers do not consistently impart the importance of importance of testing and
treatment of STls to their patients. One study showed that fewer than 1/3 of
physicians in the United States do routine screening forthese diseases (St Lawrence
etal., 2002). Even though adolescents and young adults credit their medical
professionals as one of their top providers of sexual health knowledge, this
interaction is often limited, and dependent on initiation by healthcare provider
(Ackard & Neumark-Sztainer, 2001) .One study found that the average time for the
discussion of sexuality within routine healthcare visits to be only around 36 seconds
of a (average) 23 minute exam visit. These discussions also must be brought up by
the physician, regardless of the patient’s willingness to discuss the topic (Alexander
et al., 2014). Many physicians are hesitant to bring up sexual health topics due to a
number of concerns about their own, their patient’s, or the patient’s parent’s
comfort level on the subject. Other negative predictors include concern around
patient stereotyping, the depth of sexual issues, and any legal/ethical issues

involved (Boekeloo, 2014).
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Patients may feelembarrassed orjudged when discussing sexual health, leading
to avoidance of seeking care (van Teijlingen et al., 2007).

In some cases, the medical administrative barrier occurs on the side of the medical
professionals. One study likened the discussion of sexual health with patients as
“openinga can of worms” due to the provider’s beliefs of the sensitivity, complexity,
and personal educational inadequacies on the topic (Gott et al., 2004). This
mentality also impacts the willingness of certain underrepresented populations to
seek medical care, especially for sexual health, which can be considered a sensitive
topic. Provider sexual health assumptions and biases can influence theirinteractions
with minority groups. Medical professionals often place the blame for negative
interaction on the patients themselves, particularly with black, indigenous, and
people of color (BIPOC), citing “ethnic” or “cultural” differences. Age and
socioeconomic status are also factors that impact medical and sexual health
assumptions, severely limiting providerinteraction and approaches to topics such as
contraception (Mann et al., 2022).

Many providers maintain a “heteronormative assumptive” approach to medical
inquiry, which makes many LGBTQ+ persons unwilling to discuss their sexual health,
gender identification, or sexual orientation (Rahman et al., 2023). This advice
revolves around heterosexual cisgender norms, including pregnancy, STI
preventative measures (e.g., condom use), and contraceptive use. Many providers
also lack medical knowledge with respect to STI transmission in transgender
individuals, which limits the medical advice that the transgender individual can
utilize, ultimately impacting their willingness to seek help regarding issues of sexual

health (Jahn et al., 2019). The effect of the intersection of these biases often leads
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to medical distrust. In some cases, minority adolescents are hesitant to disclose
information about their sexual orientation and sexual health concerns, as they do
not trust the assumptions of medical providers or even the legitimacy of the
provider maintaining the privacy of disclosed information (Fisher et al., 2018).
Historically, sexual and gender minority individuals have experienced a litany of
negative interactions and dangerous discriminative behaviors from healthcare
providers, including refusal of healthcare and even physical abuse (Ayhan et al.,
2020).

Patient mistreatment is not an uncommon phenomenon, especially in sexual
and reproductive health. One survey of provider-patient interaction of new mothers
(i.e., in maternity wards) showed that 1in 6 women surveyed had experienced
some form of mistreatment, including violation of privacy or personal information,
disregard of patient’s needs, threats to withhold treatment, and even physical abuse
(Vedam et al., 2019).

Patient compliance with medical intervention is critical to maintain positive
healthcare outcomes. A positive relationship with their prescriber has a positive
relationship with patient adherence (Day et al., 2005; Kerse et al., 2004). Patient-
clinician trust, compassion, and communication are an important aspects in the
decision to get adequate disease screening (O'Malley et al., 2002). Adults who have
positive interactions with their providers are more likely to undergo disease

screening as well (Kindratt et al., 2020).
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CHAPTER 3: METHODS

3.1 IRB info

Institutional Review Board approvalfor the research protocol was approved by the University of
North Carolina at Charlotte Institutional Review Board. Subjects were given access toan online survey to
fill out and return. Informed consent was obtained as part of the survey questionnaire. All survey
participant information was kept anonymous, with no identifiable data included. Survey data was also
kept confidential and locked on the primary researcher’s work computer.

3.2 Survey creation and dissemination

One primary data source was the result of a cross-sectional survey. This survey contained both
descriptive and experimental attributes. Data were gathered from a total of 522 women, all current
students at the University of North Carolina at Charlotte.

The survey was administered through an online portal (SurveyMonkey) in May of 2018 and
disseminated throughout the student body via email. Each student was emailed a link directing them to
an online survey. Those who chose to participate answered a total of 32 questions, including an
informed consent page and inclusion criteria demographics. The rest of the survey inquired about
participant histories regarding past sexual and medical experiences, diagnostic history, and attributes
relating to potential STI exposure and outcomes, as well as information involving birth control, personal
perceptions, and other social demographic variables. The full survey is available in Appendix A.

At the end of the survey, the participants were invited to enter their email address into a pool
(anonymously; this was not connected to the individual survey profile, therefore dismissing any
potential identifying markers). The participants in the pool competed to win a 50S Visa gift card as an
incentive for participation.

The survey results were reviewed for any missing/invalid responses and to identify anyone

outside our inclusion criteria. The primary variable of comparison was the lifelong incidence of STI. The
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sample population within the inclusion criteria was considered an adequate representation of college
women, thus, the data was unweighted.

3.2.1 Inclusion and Exclusions

Several requirements had to be met for data to be included in this study. All participants must
have been born biologically female. All must be college students enrolled at the University of North
Carolina at Charlotte. If on any form of birth control, it must have been consistently used for the last 6
months. Any information gathered by participants that did not meet this inclusion criteria was e xcluded
from all data analyses.

3.3 External data source
This investigation used secondary analysis of cross-sectional data from the National Health and
Nutritional Examination Survey (NHANES), through the Centers for Disease Control (accessed through
the CDC, 2018). The NHANES program is designed to measure the overall health status of adults and
children throughout the United States, and as such, is a nationally administered survey and physical
examination assessment conducted by the National Center for Health Statistics (as subdivision of the
CDC). The NHANES program began in the early 1960s and has been conducted as a series of surveys
focusing on different population groups or health topics. In 1999, the survey became a continuous
program that has a changing focus on a variety of health and nutrition measure ments to meet emerging
needs. The survey examines a nationally representative sample of about 5,000 persons each year. These
persons are located in counties across the country, 15 of which are visited each year (Control, 2023).

The NHANES interview includes demographic, socioeconomic, dietary, and health-related
guestions. The examination component consists of medical, dental, and physiological measurements, as
well as laboratory tests administered by highly trained medical personnel (Control, 2023)I.

For this investigation, data from the years 2011-2016 were used, as this was the most recent

freely available information at the time. Data from beyond this time frame was unfortunately
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inaccessible for this project due to complications of the COVID 19 pandemic with the data access and
limiting report expansion. The utilized data reported questionnaire information relevant to sexual
behaviors (“number of sexualencounters (times had vaginal or anal sex in the last year”, “how often do
you use condoms”) histories (“at what age did you first have vaginal/anal sex”), demographic data (age,
gender), and STl information (“in the last 12 months, have you been medically diagnosed with an STD”,
etc.), for 6065 men and women, 18-49 years old, and who are sexually active (have had sex at least once
in the last 12 months). The STIs were limited to four groups for the investigation: Herpes Simplex Virus
(HSV), Genital Warts, Chlamydia, and Gonorrhea.

3.4 Data Analysis

All statistical analytic tests were completed using SAS 9.4 (English) software.

3.4.1 Approach to Aim 1:

Statistical Methods:

NHANES data were compared between men and women to determine if gender
continues to be a risk factor for STl status. The groups were all represented as categorical
variables, analyzed with descriptive analysis, including Pearson’s chi-square and Fisher’s exact
tests, to determine possible covariates. Continuous demographic variables, such as age, were
analyzed for means and standard deviations, then converted to categorical values for logistic
analysis as covariates. The categorical variables were analyzed using chi-square tests and logistic
regressions.

3.4.2 Approach to Aim 2, 3, and 4:

Statistical Methods:

Bivariate analysis was performed first using a chi-square test, with significance
interpreted at the a=0.05 level. Secondary bivariate analysis was done using logistic regressions

to assess individual variable odds ratios and confidence intervals. Multivariate logistic
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regressions were then used to further evaluate associations of STl incidence risk and
interactions with the variables of interest, while controlling for several covariates.

3.4.3 Approach to Aim 4:

Qualitative Methods:

Three of the questions in the survey asked for opinions regarding patient perceptions
and were included with an open-answerinputspace. These questionsincluded “how do you feel
about discussing your sexual health/history with your medical professionals, and why do you
feel this way”, “how would/did you feel about a positive STl diagnosis”, and “if you have been
previously diagnosed, how did your medical professional make you feelabout this diagnosis”. As
with the rest of the survey, the answers were typed anonymously, and kept confidential, thus

maintaining the integrity of the responses.
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CHAPTER 4: RESULTS
4.1 Aim1:

4.1.1 External Data (NHANES) analysis:

The NHANES survey from 2011-1026 reports data from 6055 people and these were used forthe
prevalence analysis. Men made up 48.7% of individuals surveyed, and 51.3% were women. The mean
age for both women and men was 33 years old, with 17 years being the average age for the first sexual
encounter. There were 574 total cases of STls reported, with men accounting for 30.8% and women
69.2%. The STIs were then divided into four groups and evaluated by gender. There were 239 HSV
cases, 54.7% were male and 75.3% female; of the 215 cases of genital warts, 36.3% were male, and
63.7% were female; of the 96 cases of chlamydia, 29.2% were male and 70.8% female; and of 24 cases
of gonorrhea, 62.5% male, and 37.5% female. In all cases except for gonorrhea, women showed a
higher prevalence rate. In relation to the population’s sexual history and behaviors, covariates were
analyzed for possible interaction with the prevalence of STls. Chi-square analysis showed that in addition
to gender, age, age at first sexual encounter and condom use all displayed significant interaction with
the outcome variable (STI status).

Bivariate logistic regression analysis was performed for each of the four disease groups
individually, in addition to the combined total STI status. For HSV, genital warts, and chlamydia, odds
ratios showed that men are significantly (p values range <0.0001- 0.0002) less likely to get a positive STI
diagnosis (HSV= 0.334, 95% Cl: 0.248-0.450; genital warts 0.428, 95% Cl: 0.275-0.667; chlamydia 0.589,
95% Cl: 0.444-0.781). The odds ratio for gonorrhea showed that men are 1.759 times more likely to get
a positive medical diagnosis. However, this finding was not significant (p=0.181). The overall outcome
variable, total STI status, showed that women were more likely to be diagnosed with an STI, as the odds
ratio (of men compared to women) was 0.440, with a significance of P=<0.0001, and a 95% confidence

interval of 0.361 to 0.535 (Table 1). The overall outcomes and significance did not change using
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multivariate logistic regression to include the potential interaction of the covariates. The odds ratios

and confidence intervals only differed slightly from the bivariate analysis.

Table 1. NHANES Data: STI Status, as Men compared to Women: Bivariate (logistic) Analysis

Variable Odds Ratio Confidence Limits (95%) P value
STD status (overall)
Negative (reference) 1.00 ----
Positive 0.440 0.361 0.535 <.0001
HSV Status
Negative (reference) 100 | e e
Positive 0.334 0.248 0.450 <.0001

Chlamydia Status
Negative (reference) 100 | e e
Positive 0.428 0.275 0.667 0.0002

Gonorrhea Status
Negative (reference) 100 | e—
Positive 1.759 0.769 4.026 0.1811

Genital Warts Status

Negative (reference) 00 | e
Positive 0.589 0.444 0.781 0.0002
4.2 Aim 2, 3:

4.2.1 Survey Analysis- Statistical:

There were a total of 522 women who responded to our survey and met the inclusion criteria.
Of these women, 95(18.02%) had been diagnosed with an STl at some pointin theirlives. The mean age
of the participants was 22.35 (SD 4.38; range 18-53). The mean age of participants with STl diagnoses
was 23.99 (5.19) and 21.98 (SD 4.09) in those without any STI diagnoses. The number of lifetime sexual
partners varied from 0 to 201, with a mean number of 8.47 in the total population (SD 13.74), 19.14 in
STl-positive women (SD 24.57), and 8.17 in those who had not had any STI (SD 8.17) (Table 2). Data were

analyzed to determine if any relationships were noted between STl incidence and participant variables.
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Table 2. Continuous Descriptive Statistics of STl Incidence Population

N with Positive STI= 95 N with Negative STI= 427 Total N=522
Variable Mean Standard Deviation Minimum Maximum

N STI+ | STI- N STI+ | STI- N STI+ STI- N STI+ | STI-
Age 22.35 | 23.99 | 21.98 | 4.38 5.19 | 4.09 18 18 18 53 53 48
Number of 8.47 | 19.14 | 6.09 | 13.74 | 24.57 | 8.17 0 1 0 201 201 80
Sexual
Partners

Chi-square analysis showed no statistical associations (p= <0.05) between these groups with
respectto relationship status, use of birth control, or condom use (Table 3). Significance was observedin
the birth control type (p= 0.0386), the hormones used in the birth control methods (0.0200), and the

amount of time since the participant’s last visit to a physician for an STl screening (p= <0.0001).
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Table 3. Characteristic of Participants* by STD Status (x? frequency analysis)

Variable STD History N=522 P value
Positive Negative
Relationship Status 0.0890
Single 37 (22.42%) 128 (77.58%) 165
In a Relationship 58 (16.24%) 299 (83.80%) 357
Birth Control Use 0.0653
Yes 58 (16.11%) 302 (83.89%) 360
No 37 (22.84%) 125 (77.16%) 162
Birth Control Type 0.0386
None 37 (22.84%) 125 (77.16%) 162
Short term (daily intake) 30 (13.33%) 195 (86.67%) 225
Long term (insertion) 28 (20.74%) 107 (79.26%) 135
Hormone Type (in birth control) 0. 0200
Mixed (Estradiol and 30 (12.93%) 202 (87.07%) 232
Progesterone)
Progesterone only 28 (22.95%) 94 (77.05%) 122
None 37 (22.02%) 131 (77.98%) 168
Last STI Screening <0.0001
Two years or less 92 (22.38%) 319 (77.62%) 411
More than two years 3(2.70%) 108 (97.30%) 111
Condom Use 0. 2157
Yes 23 (13.94%) 142 (86.06%) 165
No 53 (20.62%) 204 (79.38%) 257
Sometimes 19 (19.00%) 81 (81.00%) 100

* N= 522, with STl Positive Case History= 95, including co-infections

All relevantvariables were then analyzed using bivariate logistic regressions to identify potential

risks for STl incidence (Table 4). This analysis also showed no significance (P=<0.05) for birth control use,

relationship status, or condom use, corresponding with the results of the chi-square analysis.

Significance was seen in birth control type and timing since the participant’s last STl screening with a

physician. The odds ratio of a positive STI history among women who take daily oral hormonal birth

control compared to those who are on a single long-term treatment is 0.588 (p= 0.0142, 95% Cl: 0.334-

1.036). Women who not had been screened in the past 2 years (or more) showed a lower odds (0.096)

of a positive STI diagnosis than those who had seen one (p= <.0001, 95% Cl: 0.030- 0.310).
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Table 4. Association between respondent predictors and STI Status (positive vs. negative): Bivariate
(logistic) Analysis

Variable Odds Ratio Confidence Limits (95%) P value
Birth Control Use
Yes (reference) 1.00
No 1.541 0971 | 2447 0.0664

Birth Control Type

Long Term- Implant 100 | e e
(reference)
Short Term- Daily 0.588 0.334 1.036 0.0142
None 1.131 0.650 1.970 0.1001

Relationship Status
Single (reference) 10000 5 N A —

In a relationship 0.671 0.423 1.064 0.0901

Last STI Screening

Within the last 2 100 | ee—— e
years (reference)
Longer than 2 years 0.096 0.030 0.310 <.0001

Condom Use

Rarely/Never 1.00
(reference)

Always/Usually 0.624 0.366 1.064 0.1183
Sometimes 0.903 0.504 1.619 0.6432

Multivariate analysis was used to identify potentialinteractions between the variables (Table 5).
After controlling for all potential covariates, statistical significance was only found in women who had
not been screened for STls in 2 or more years (OR= 0.194, p= 0.0090, 95% Cl: 0.057-0.664), and the total

number of sexual partners in the participants lifetime (OR= 1.098, P=<.0001, 95% Cl: 1.065-1.131).
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Table 5. Association between respondent predictors and STI Status (positive vs. negative): Multivariate
(logistic) Analysis

Variable Odds Ratio Confidence Limits (95%) P value
Birth Control Use
Yes (reference) 1.00 ----
No 586.782 <0.001 | >999.999 0. 9653

Birth Control Type

Long Term-Implant (reference) 100 | e e
Short Term- Daily 1.885 0.499 7.113 0. 9568
None >999.999 <0.001 0. 9516
>999.999
Hormone Type
Mixed- E2/P4 (reference) 100 | | e
P4 only 0.352 0.094 1.315 0.9118
None <0.001 <0.001 >999.999 0. 9015
Relationship Status
Single (reference) io0 | | e
In a relationship 0.934 0.517 1. 688 0. 8216
Last STl Screening
Within the last 2 years 100 | e e
(reference)
Longer than 2 years 0.194 0.057 0. 664 0. 0090
Condom Use
Rarely/Never 1.00
(reference)
Always/Usually 0.633 0.328 1.224 0. 4023
Sometimes 0. 686 0.338 1.392 0. 6614
Last STI Education
Never 1.00
(reference)
Before high school 1.589 0.399 6.329 0.0867
High School 0.690 0.181 2.638 0.1426
College 0.870 0.224 3.383 0.6217

Age

1.027 0.970 1.088 0.3553
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Table 5. Association between respondent predictors and STI Status (positive vs. negative): Multivariate
(logistic) Analysis (continued)

Sexual History (total number of
partners during lifetime)

1.098 | 1.065 | 1.131 <.0001
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4.3 Aim 4:

4.3.1 Survey Analysis- Statistical:

Survey variables were then re-analyzed using alternate statistics to identify potential influencing
factors for the use of birth control among the participants. Chi-square analysis showed no statistical
associations (p= <0.05) between these groups with respect to relationship status or timeline of STI
educational intervention (Table 6). Significance was observed in the amount of time since the

participant’s last visit to a physician for an STl screening (p= 0.0003) and condom use (p= <0.0001).

Table 6. Characteristic of Participants that Use Hormonal Birth Control (x? frequency analysis)

Variable Birth Control Use N=522 P value
Yes No
Relationship Status 0.8718
Single 113 (68.48%) 52 (31.52%) 165
In a Relationship 247 (69.19%) 110 (30.81%) 357
Last STI Education 0.6775
Never 18 (64.29%) 10 (35.71%) 28
Before High School 57 (65.52%) 30 (34.48%) 87
High School 177 (71.37%) 71 (28.63%) 248
College 108 (67.92%) 51 (32.08%) 159
Last STl Screening 0.0003
Two years or less 299 (72.75%) 112 (27.25%) 411
More than two years 61 (55.05%) 50 (45.05%) 111
Condom Use <0.0001
Yes 90 (54.55%) 75 (45.45%) 165
No 202 (78.60%) 55 (21.40%) 257
Sometimes 68 (68.00%) 32 (32.00%) 100

Note N= 522, with Number of Women on Hormonal Birth Control= 360

Bivariate logistic analysis results were consistent with those of the Chi square frequency analysis
(Table 7), showing no significance (P= <0.05) for relationship status, or timing of STl education.
Significance was seen in timing since the participant’s last STl screening to a physician and condom use.
Women who had not seen a physician in the past 2 years (or more) showed a lower odds (0.457) of

using hormonal birth control than those who had seen a physician (p= 0.0004, 95% Cl: 0.297- 0.704).




Women who always use condoms also demonstrated lower odds (0.327) of taking hormonal birth

control than those who never use condoms (p= <.0001, 95% Cl: 0.213-0.501).
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Table 7. Hormonal Birth Control Use (Yes vs. No): Bivariate (logistic) Analysis

Variable Odds Ratio Confidence Limits (95%) P value
Relationship Status
Single (reference) 0 e
In a relationship 1.033 0.694 1.538 0.8715
Last STI Educational
Intervention
Never (reference) it00 | e e
Before High School 1.056 0.433 2.572 0.6887
In High School 1.385 0.610 3.146 0.2366
In College 1.176 0.507 2.730 0.8771
Last STI Screening
Within the last 2 100 | e e
years (reference)
Longer than 2 years 0.457 0.297 0.704 0.0004
Condom Use
Rarely/Never 1.00
(reference)
Always/Usually 0.327 0.213 0.501 <.0001
Sometimes 0.579 0.346 0.969 0.9597

Multivariate analysis was used to identify potentialinteractions between the variables (Table 8).

After controlling for all potential covariates, statistical significance was only found in women who had
not had an STl screening in 2 or more years (OR= 0.216, p= <.0001, 95% Cl: 0.155-0.704), women who
always/usually use condoms (OR= 0.253, p= <.0001, 95% Cl: 0.155-0.413), and age (OR= 0.827, p=

<.0001, 95%Cl: 0.778- 0.878).
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Table 8. Hormonal Birth Control Use (Yes vs. No): Multivariate (logistic) Analysis

Variable Odds Ratio Confidence Limits (95%) P value
Relationship Status
Single (reference) o0 | | -
In a relationship 1.113 0.691 1.793 0.6601
Last STI Educational
Intervention
Never (reference) 100 | e
Before High School 1.056 0.433 2.572 0.1793
In High School 1.385 0.610 3.146 0.8905
In College 1.176 0.507 2.730 0.2787
Last STI Screening
Within the last 2 years 100 | e e
(reference)
Longer than 2 years 0.261 0.155 0.704 <.0001
Condom Use
Rarely/Never 00 | | -
(reference)
Always/Usually 0.253 0.155 0.413 <.0001
Sometimes 0.445 0.252 0.787 0.6372
Age
0.827 0.778 0.878 <.0001
Sexual History (lifetime
number of partners)
0.988 0.972 1.005 0.827
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4.3.2 Qualitative results:

The qualitative data gathered from the participants came from several free-report questions
found in the survey. The three questions used were “how do you feel about discussing your sexual
health/history with your medical professionals; why do you feel this way?”, “How would/did you feel
about a positive STI diagnosis?” and “If you HAVE been positively diagnosed previously, how did your
medical professional make you feel about this diagnosis?”. These questions were re-formatted into

category codes (Table 9) for descriptive purposes for use in this section.

Table 9. Free-Response Categorization

Category Code Description

Overall Comfort with Doctors Participants were asked how they felt (e.g. comfort
level) in discussing their own sexual health with
their healthcare professionals and why.

Feelings on STls Participants were asked how they would feel
(personally) if they were ever hypothetically
diagnosed with an STI, or how they felt if they have
had a positive diagnosis in the past.

Medical Response to STls Participants that have had a positive STI diagnosis in
the past were asked how their doctor/medical
professional made them feel about the diagnosis
and their situation.

For each individual category code, all of the participant responses were analyzed (in full) and put into
sub-categories. This was done based on the overall identity of the reply in reference to each code.
Several of these sub-categories were further divided based on emotive themes or descriptions. This was
done to clarify some potential differences in rationales that lead the response to fit into a certain sub-

category, despite the participant’s overall difference in reasoning (Table 10).
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Table 10. Category Codes and Thematic Sub-divisions (with sample quotes for each grouping)

Category Sub- Emotive theme/description Quotes
category
Positive comfortable with sexual health “Everyone has sex.”

Overall discussion in general
Comfort with comfortable with sexual health “I don’t think it is anything to
Doctors discussion with medical be ashamed of. If | want

professionals honest medical help, | have to

be honest.”

Mostly has reservations but willing to “l am more comfortable than

positive engage in discussions with medical | not because I trust them.
professionals However, itis an

uncomfortable subject.”
only comfortable with trusted “l found a doctor who is very
physician real about it. She doesn’t
make me feel ashamed about
mistakes, rather she helps me
realize the consequences
without shaming me.”

Mixed willing to discuss sexual health with | “I take my sexual health
medical professional, but seriously, however, | feel that
uncomfortable in doing so medical professionals judge

my decisions for stopping birth

control and for not

consistently using condoms.”
unwilling for consistent and honest | “/ feel like | might be judged
full disclosure; uncomfortable with | with the amount of people
discussion of most personal sexual | that! have sex with so |
information due to feelings of usually say a smaller amount.”
judgement

Negative unwilling to discuss personal sexual | “I feel like they are judging me

health for fear of judgementor lack
of anonymity

and think that | am a slut.”

unwilling to discuss sexual
information outside of close
personal relationships due to
uncomfortable nature of topic

“It feels private and | feel
awkward talking about it to
other people but not my
boyfriend.”
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Table 10. Category Codes and Thematic Sub-divisions (with sample quotes for each

grouping)(continued)

Feelings on Emotionally
STls negative Upset overall, sad, scared, or “l would feel shocked, grossed
confused outand sad.”
Self-blaming and disappointment “l would feel disgusted and
mortified; like | failed as a
sexual person.”
Angry or betrayed “l would feel awful and
betrayed by my partner.”
Embarrassed or concerned on a “Embarrassed and scared. |
social level would never want my parents
to find out.”

Concerned | Concerned with health issue “I would be worried for my
health and afraid of the
symptoms/treatment.”

Upset, but optimistic about “Scared, but I’d know that
treatment and future there is treatment for most
STls.”
Neutral Acknowledgement but “Not terrible, it was easily
unimpacted; matter of fact treated with antibiotics. It was
a very uncomfortable
infection.”
Medical Positive Reassured “She tried to be comforting by
Response to experience letting me know how common
STls and livable the condition is.”
Professional “She made it very matter of
fact.”

Negative Response implied “I feel like my doctor was

experience | shaming/expressed judgment judging me and looking down
on me for having it.”

Neutral Impersonal response or no “They weren’t negative, but

experience | reassurance/counseling offered they also did not ensure me

that | would be ok, and that
they would be able to help
treatit.”

4.3.2a Free Response 1: Overall comfort with Doctors

Participants described their overall comfort level with discussing sexual health or their

own history with their healthcare providers. The overall theme of the answers was divided into

four sub-categories: those with overall positive connotations, mostly positive feelings, mixed
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emotion, and those negative connotations. These sub-categories were further grouped into
emotive themes, as many of the participants shared similar overall perception, but for different
reasonings. Even with this division, some of the full responsestothe answers blended between
multiple categories, so numeric differentiation was not utilized for analysis between groups,
therefore reducing the risk of any bias influencing quantitative statistics.

Positive response sub-categories:

The first sub-category was considered to be an overall positive response to the
comfortlevel of the participant with their healthcare professionalin regard to discussing
sex. The responsesincludedin this group were from those individuals whose responses
implied an overall comfort with the topic (in general) and who had no issues with
discussing the matter with anyone, including any healthcare persona. Some example
responses were as follows:

“I have no problem with my sexuality or my sexual history. I’m open about my methods
of birth control and feel no shame on the subject.” (Participant #27)

“I’m comfortable with my sexuality.” (Participant #88)
Some participants in this grouping described personal histories associated with their
opinion on the topic:

“I had my daughter in October last year, so all modesty went out the window.”
(Participant #77)

“Growing up, my family was very open, so | am comfortable talking about things maybe
a lot of people wouldn’t.” (Participant #101)

The other overalltheme that denoted positive responses to the question also indicated
that the participants were comfortable discussing sexual health and history. However,
they limited their responses to references to medical situations and personnel. Some

examples include:
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“I am completely comfortable talking with medical professionals and | trust their
expertise. As | have recently been diagnosed withHSV-2, | feel as though | have to be
moreaware of my sexualactivity and how | am protecting myself and others. | trust that
the medical professionals | go to are the best qualified people to advise me regarding
this.” (Participant #256)

“I think it’simportantto be able to discuss sexual health with a professionalforyourown
well-being.” (Participant #364)

The second sub-category responses were primarily positive regarding their
views on medical professionals. However, the responses lacked the over-arching
assured tone of the first two sub-categories. This grouping seemed to have a more
reserved view towards open discussion about the topic, however, understood the
medical necessity of being open with their medical professionals. This is seen in the
following examples:

“They’re there to help keep me safe and healthy, however it is personal and can
be odd talking to someone who is a stranger in a way.” (Participant #109)

“I am more comfortable than not because | trust them. However, it is an
uncomfortable subject.” (Participant #454)

Others in this sub-category mimicked the previous sub-category in its nuance of
positivity with the pretense of public reservations on the subject, but not with medical
employees. The difference from the previous groupings lies in the preference for
particular providers over medical professionals in general. This group shared the
previous reservation(s) on the topic, but understood the medical necessity of open and
honest communication. However, they expressed that their comfort in discussing the
topic was limited to those professionals with whom they shared a trusted relationship
rather than anyone in the field. Some examples are as followed:

“In the past, some doctors have given a judgmental attitude when | am honest about my

sexual history. Whereas, my last doctor was honest back, and was non-judgmental.”
(Participant #2)
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“I found a doctor who is very real about it. She doesn’t make me feel ashamed about
mistakes, rather she helps me realize the consequences without shaming me.”
(Participant #355)

The third sub-category is the first that demonstrates real reservations about
disclosing sexualinformation to healthcare providers. While the people in this group are
still willing to speak about themselves and their history, they had such negative
experiencesinthe pastor are extremely concerned aboutjudgment or perceptions that
it seems to color their responses with feelings of discomfort regarding the topic.

“I’'m currently in the latter stages of treating my vaginismus. In the past, general family
doctors (especially the ones on campus in the health center) have dismissed my problems
as notimportantor ‘solvableif | relax and drink a glass of wine’. | had to fight in order to
get a referral to an actual OB’GYN who basically validated my thoughts on vaginismus
and recommended a treatment program that addressed both psychological and physical
(I cannot stress how important physical treatment was) treatment. If more general
practitioners would listen without jumping to conclusions, actually treating their patients
as individuals than textbook examples, maybe they would alienate less people.”
(Participant #150).

“I take my sexual health seriously, however, | feel that medical professionals judge my
decision for stopping birth control and for not consistently using condoms.” (Participant
#270)

For some of these participants, many of the judgmental views they worry about are also

not strictly in regard to their sexual history, rather, their identity. For example,

“I’m a queer and transgender man who is currently sexually active with another queer
transgender man. I try to be an open book, butyou never know how a doctor is going to
react, or whether they’ll take your symptoms and issues seriously.” (Participant #318)
The other grouping of this sub-category also shows how the participant’s lack of comfort
with their health professionals leads to a lack in overall trust and honesty toward their
own health, regardless of the potential long-term detriment. The people in this group

are still willing to speak with medical staff in terms of their sexual health and

experiences. However, they are unlikely to be completely truthful in discussing their

history. Some notable examples include:



56

“I feel my ‘number’ is too high to be completely honest about.” (Participant #26)
“They always try to force abstinence and this is unrealistic for people who already
engage in sexual activity.” (Participant #249)

“I feel nervous to admit that | do not use condoms often. | get worried that they will
judge me for being unsafe, when in actuality, | am being thoughtful and careful.”
(Participant #273)

The final sub-category demonstrates how the verbalized discomfort
incorporates a damaging image of medical personnel to patients, leading to feelings of
judgment ormistrust. For the most part, this emotion negatively impacts how open and
sincere the person will be with their provider, despite any potential health
repercussions of this type of dishonesty. Some of these feelings are based on the
provider’s care, for example:

“Medical professionals have judged me in the past.” (Participant #135)
“My husband and | have had periods of agreed upon non-monogamy. During that time |
contracted HSV1and one of the less serious forms of HPV. The doctor assumed infidelity
and get very awkward. Given the obviously conservative perspective she had l also didn’t
feel comfortable expressing it was agreed upon. Doctors don’t know my sexuality. The
know I’'m married to a man and don’t ask.” (Participant #221)

“My doctoralways made me feel as if | shouldn’t be having sex and insulted my choice in
men saying | shouldn’t necessarily trust that my boyfriend was only sleeping with me.”
(Participant #491)

Other’s feelings stem from personal perception or family background:
“I get embarrassed easily, fear of judgment.” (Participant #349)

“Raised in Christian household where sex before marriage is a sin. If my parents
(primarily mom) found out from a medical professional about my sexual history, it would
be a very uncomfortable talk with her, so | tend to keep my sexual history private.”
(Participant #363)

Some participants further described that some of this fear doesn’t only stem from

personal experience or fear of judgement, but for worry about a lack of anonymity.

“My doctor is friends with my mom and even though the are not allowed to share my
information, | feel judged.” (Participant #74)
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The rest of the participants who maintained this negative outlook also described their
unwillingness to discuss sexual health and information with healthcare providers. Unlike
the previous persons, this negative view stems less from fear of judgment or stigma and
more from the patient’s personalfeelings about the uncomfortable nature of the topic.
As such, these participants are only comfortable speaking about sex with their own
personal confidents, such as a close friend or partner.

“Itis a personal matter and it is uncomfortable and hard to discuss with people who are
not extremely close to me.” (Participant #7)

“Discussion of my sexual health/behavior is private and feels intrusive when asked, even
if necessary.” (Participant #440)

4.3.2b Free Response 2: Feelings on STls

For the second free response, participants were asked to describe how they would feel
if they were ever diagnosed with an STI. Any participant who has had a previously positive
diagnosis was asked to elaborate on their genuine experience and emotion, rather than the
hypothetical. The responses were grouped into three main sub-categories based on the overall
tone of the reply: emotionally negative, concerned, or neutral. These were further defined into
separate segments, displaying any acute differences between themes, or interpretations that
would differentiate the individual responses, while keeping them within the sub-category
overall.

The first sub-category for this response was that of some sort of negative
emotion. Many of the participants associated the diagnosis of an STl as a stigma on themselves
or others for a variety of reasons. This sub-category was further divided into four overall
disapproving themes that summarized the overall premise of this undesirable response. These
themes (and examples) include: upset overall (including sad, scared, or confused emotions),

“I would never have a sexual partner again.” (Participant #190)
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“Like my life would be over.” (Participant #201)

“Terrified because if would change the way | view myself especially in terms of my sexual
life.” (Participant #421)

self-blame and disappointment,

“I have never personally been diagnosed with an STI but | feel if | would be disappointed
in myself and nasty if | were to be.” (Participant #46)

“I would feel upset, ashamed, and something like a walking disease. | would also feel less
than everyone around me.” (Participant #335)

angry/betrayed; primarily at their sexual partner(s),

“I would feel betrayed because my partner was tested before we got involved and we
have been monogamous for a while. Since | have been faithful, | would assume he
wasn’t.” (Participant #150)

“Angry and hopeless as it would mean my partner has been cheating.” (Participant #440)

and embarrassed, particularly revolving around the negative social connotations they

would feel.

“Depends on the diagnosis but many are extremely frowned upon or judged so |
probably wouldn’t feel comfortable talking about it.” (Participant #69)

“It made/makes me feel like | have something wrong with me.” (Participant #556)
The second sub-category were those responses that primarily expressed some
form of concern, but not comparatively or overwhelmingly negative. Many of these
responses implied more personal considerations, rather than outright emotion. These
concerns were broken down into two thematic sets. The first of these groups were
those who were/would be primarily concerned about the health issues and long-term
implications about the diagnosis:
“It would put my fertility at risk with my Mirena.” (Participant #130)

“l would want to know how I could become healthy again and what to do to prevent it
from getting worse.” (Participant #401)
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The second grouping were those who would feel/felt regret and concern overall, but
were not emotionally overwhelmed with the idea; instead, they were more optimistic
and understanding about treatment and how this would affect their future health and

behaviors:

“My feelings towards STIs have definitely changed over the years, | never understood
how common STIs appear and how little it is talked about. Obviously | would be upset
with the result in an STl diagnosis, but | would hope that it would be curable and if not
use it as an opportunity to talk about how common they are and how taboo it is to have
one.” (Participant #359)
“Nervous and wanting to take steps to get healthier.” (Participant #510)
“I was devastated. But happy to know it was curable. It allowed me to become more
informed about safe sexual practices.” (Participant #555)
The last sub-category included responses that were primarily neutral in tone.
Those responses grouped in this theme expressed acknowledgement of the diagnosis,

but overall, seemed unimpacted by the outcome. Some samples for this sort include:

“If  had one, | would feel confident it was something my doctor and | could take care of.”
(Participant #197).

“I wouldn’t mind too much. They would painful and inconvenient, but they’re just
diseases like strep throat or an infected cut.” (Participant #209)

4.3.2c Free Response 3: Medical Responses to STls

The final free response was limited to those who have had a positive STl diagnosis by a
medical professional at some point in their sexual history. These participants were asked to
describe how they felt about their diagnosis, specifically how it relates to the interaction and
experience thatthey underwent with their care provider. These answers were broken down into
three sub-categories (positive experiences, neutral experiences, negative experiences) to
express how their interaction with their healthcare providers influenced their feelings on the

experience.
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Those participants who expressed a positive past experience were broken into
two reasoning themes, those who felt reassured on a personal level about their
diagnosis and those who expressed theirappreciation forthe professional but respectful
manner that their medical professional dealt them. Some samples for those who
expressed gratitude for the provided comfort:

“My medical professional made it seem like a minor deal- she explained the treatment
process and provided me with emotional support.” (Participant #70)

“[for] herpes, like | wasn’t alone; she told me some statistics and reassured me that it
was stigmatized more because people think it’s gross than it is harmful. [for] chlamydia -
like everything would be okay because it could be cured, and | would still be able to have

children if | wanted in the future.” (Participant #355)
as compared to those who were appreciative of a professional but non-judgmental

discussion:

“My doctor was very unbiased and VERY informative and helpful on how to prevent
further UTls.” (Participant #97)

“She was nice. She definitely still relayed it as bad news, but she was very matter-of-face
about it and immediately started working on a fix for it.” (Participant #307)

The second sub-category were those who described having a very negative
experience with their healthcare provider about their diagnosis. These person’s
responses implied that they were shamed or judged by their providers for having a
positive test result, leading them to feel emotionally worse in addition to having an STI.

“They tried to make me feel ashamed.” (Participant #416)

“I was discouraged to get tested for it in the first place. When | got the call | heard pity in
the woman’s voice.” (Participant #599).

Fortunately, some of these encounters, however extremely negative, lead the
participants to seek new healthcare providers, with much more positive outcomes.

“My first doctor was actually incredibly judgmental. She told me it was irresponsible
even though my friend had given it to me, it wasn’t some random stranger | had
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recklessly slept with. My second doctor was really nice and reassured me that everything
was going to be okay!” (Participant #438)

“Guy was a dick about kinda slut shamed me the entire time and did some Jesus bull shit
on me. Then | changed OBGYN’s and she was the greatest.” (Participant #626)

The final sub-category was made up of those who expressed no overt feelings
about their medical experience, and that for the most part, the encounter was neutral
and did not affect them.

“they didn’t make me feel a certain way; neutral.” (Participant #302)

In most of these cases though, the participants did not even get a chance to discuss
their diagnosis with medical personnel, which separated them from any emotive
experience.

“It was told to me via voicemail, so it took my by surprise.” (Participant #365)

“They didn’t’ tell me. | had to read it on my test results.” (Participant #592)
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CHAPTER 5: DISCUSSION
5.1 Revisiting Purpose and Objectives

There were several goals of the current study. Overall, we wanted to identify potential risk
factors in the acquisition of sexually transmitted infections. This was done through a multi-faceted
approach, which included reviewing national STl data and the creation, dissemination, and analysis of a
local survey. The first of our aims was to identify consistent disparities in STI diagnostic history between
men and women in the United States. Aims 2 and 3 involved investigating social factors, such as birth
control use and type, condom use, and sexual history, and identifying any relationship to STl acquisition.
Finally, our last aim explored variables that may influence birth control use, as well as any created self -
barriers to other aspects of reproductive and sexual healthcare.

5.2 Summary of Findings

In analyzing the NHANES data, our outcome is consistent with previous literature. We found
that overall, women show overall significantly higher odds of STI prevalence. This trend was reliable
among most STls analyzed (HSV, chlamydia, and genital warts), with the exception of gonorrhea. Our
data did show that men tend to have a higher rate of gonorrhea, however, this dimorphism is not
statistically significant. Gonorrhea does classically have a higher infection rate in men than women, so
while not significant, this finding is in line with previous epidemiological data (National Center for
HIV/AIDS, 2021).

Using our survey, the study showed that individually, birth control type and hormone level can
affect the incidence of STIs, however, once confounding variables (such as age and education) and/or
interacting variable are taken into consideration, that effect is nullified. This may be a result of the
connection between types of birth control and hormones type, as the LARC methods all use P4-only
hormones, and the short term (daily) forms can contain mixed blends of E, and P, (Mishell, 1996), likely

linking these two variables together. We also found that the number of sexual partners tends to mirror
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the probability of a positive STI diagnosis as well. This is consistent with literature likening number of
sexual partnersto a “risky behavior”, and consequently a predictor of STls (Wasserheit, 1994). We were
also able to significantly identify condom use as a potential negative predictor of birth control use,
which again is similar to results seen in previous studies (Gullette et al., 2009). Contradictory to previous
literature, we were not able to identify relationships between STI histories with condom use,
relationship status, overall birth control use (using dichotomous yes/no), or educational
interventions(Civic, 2000; Fuentes et al., 2018; Milhausen et al., 2018). While identifying potential
predictors for birth control use, we noted that women who use birth control were significantly less likely
to use condoms, correlating with earlier studies’ results (Gullette et al., 2009).

One interesting relationship noted was the interaction of the frequency of reproductive health
visits with the STl rates and birth control use. Women who do not go to receive regular gynecological
health checks (as measured if one has gone to the OBGYN in the past 2 years) have much lower rates of
STls and birth control use. This relationship makes sense, as both STl diagnosis and birth control
prescription require medical intervention. However, one of the more discouraging details revealed in
our survey is that 21% of the sexually active college women had not been to the OBGYN in the past 2
years. This lack of medical compliance is concerning considering that in the United States, it is
recommended that sexually active women undergo regular STl screening (Workowski et al., 2015) and
Pap smear screening at least every 3 years (Sirovich & Welch, 2004). Reviewing the qualitative
discussion aspect of the study enlightened us as to some potential rationales behind this
noncompliance. Many of our participants indicated a level of discomfort with sexual health, some
women citing personal discomfort with the subject or with their medical personnel, others reporting
significant negative interaction and experiences. As mentioned previously, the provider-patient
healthcare relationship is an important variable as a social determinant of health. While an individual

undesirable medical interaction may not seem substantial, sexual health is already a sensitive topic for
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many, and having such an interaction creates more potential bias. An adverse provider relationship can
create a long-term barrier to healthcare access, increasing the potential for negative health outcomes.
5.3 Study limitations:

There are several potential limitations to the methodology used in this study. These limitations
may include nondifferential misclassification, selection bias, information bias, confounding, and
generalizability. However, the goal of this study is to gain initial data on possible correlations between
the factors, so bias in the pilot results are to be expected.

Nondifferential misclassification could occur in the survey portion of the study. This may occur
with the incorrect assumption of a sexually transmitted disease symptom. Forexample, some ulcerative
sores might be incorrectly identified to be a Herpes lesion, whereas actual HSV sores may also be
erroneously identified, and assumed to be caused by another disease or trauma.

This study may also be prone to selection bias. The nature of this study is through a volunteer
basis, which may introduce volunteer bias. The only participants who take part in this study are those
willing to contribute.

Information bias may also occur in this study. The survey may be subject to observation bias,
most notably, recall bias.

The largest potential limitation of this study is generalizability. This study uses only college age
women recruited from the local university. This may not generalize to the total population.

5.4 Discussion and Future Directions:

By addressing the multifaceted nature of STls as well as the social variables involved in their
prevalence, we can work towards reducing infection rates, promoting health equity, and improving
sexual health outcomes for all individuals and communities. With the influx of new ways of information
dissemination, updated research, and other influencing factors, these goals may not be too far off. For

example, there is a continued development of prophylactic treatments which may reduce the stigma of
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STls, including those that have lifelong impacts (Devarajan et al., 2020), There should also be continued
sexual health campaigns that are clearer and more direct. Some campaigns allow STl stigma
internalization to induce misinterpretation of the overall message, resulting in negative outcomes in
belief and understanding regarding prophylactic treatment measures (Matacotta et al., 2020).

Since the 1980s, research has identified dozens of sexual health programs that have notably effective in
the reduction of teen pregnancy and STI prevention (Goesling et al., 2014), demonstrating the efficacy of
these types of educational intervention. In many countries, national and subnational data has shown
rapid declinesin STl ratesin certain areas, when interventions that target the promotion of condom use
and available sexual health services (Sharma et al., 2021). While shown to be effective, there are still
necessary improvements to be made, such as a more inclusive target population, and an increase in
comprehensive sexual and reproductive health programs education (Shangase et al., 2021; Tarasoff,
2021). However, even with these noted gaps, program improvements are consistently being updated,
more incorporated, and researched. The original National Sex Education Standards (NSES) were
established in 2012 (updated in 2020) in order to provide schools with a clear guideline on the basic
inclusion necessities for comprehensive sex education. These standards consist of several topics,
including those related to healthy relationships, consent, anatomy and physiology, sexual development,
genderidentity, sexual orientation, sexual health, and sexual abuse and violence (Initiative, 2020). One
study analyzed literature from the last 30 years to establish if school-based comprehensive sexual health
education is an effective tool to use for better understanding of sexual health outcomes, social/sexual
relationships, and other factors of healthy sexual behaviors, particularly outside of STls and pregnancy.
This study showed that this type of thorough sex education helps younger generations in reducing
homophobia, increase understanding of gender and gender norms, support healthy relationships, and
reduce sexual abuse and violence (Goldfarb & Lieberman, 2021). Developing new protocols for the

sexual healthcare of adolescents could also influence long-term health outcomes. This may require an
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increase in the commitment and preparation of parents, patients, and physicians regarding these topics.
Parents may need to impart the importance of sexual health, and work to decrease their own and their
children’s discomfort in the discussion. Adolescents should be more prepared to broach the topic.
Healthcare providers may need additional education on adolescent sexual health, including the
individual needs of various individuals from underrepresented groups, and skill building to better help
disseminate appropriate information to meet the patient’s needs (Boekeloo, 2014). Due to the lack of
understanding and knowledge on the subject, young men and women also need to be more educated
on the topic of contraceptive methods (Frost et al., 2012).

The patient-healthcare worker relationship is a critical factor in determining access to sexual
healthcare. Barriers such as provider bias, lack of cultural competency, miscommunication, power
dynamics, confidentiality concerns, and societal norms can impede patients' ability to seek and receive
appropriate sexual health services. To overcome these barriers, healthcare providers should undergo
training in cultural competency and LGBTQ+ health, cultivate non-judgmentaland person-centered care
approaches, and actively create a supportive and respectful environment for discussing sexual health
concerns. By focusing on these issues, we can work towards improving sexual health care access and
ensuring that all individuals receive comprehensive and inclusive sexual health services. As discussed
above, STls also continue to pose a significant public health challenge beyond the problems associated
with adequate provider-patient barriers. However, the prevalence and transmission of STls varies across
populations, regions, and demographic groups.

Other attributes that may help with influencing better healthcare outcomes are related to the
entry of new technology, such as social media. The increase in social media use has had a profound
effecton typical patient interactions with medical understanding as people increasingly use social media
as a platform for medical knowledge and advice. It is even more common now for medical professionals

to communicate and market with social media sites such as LinkedIn and Twitter (Antheunis et al.,
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2013). Social media can also be beneficial for public health interventions, including sexual health
contributions, providing a large platform for dissemination (George et al., 2013). Unfortunately, the lack
of veracity of available information has led to the mass dissemination of misleading or incorrect medical
information (Suarez-Lledo & Alvarez-Galvez, 2021). There are now interventions being implemented to
limit this misinformation, such as algorithm adjustments reducing the visibility of false information, with
the expectation that they will mitigate the potential health toll that follows (Khullar, 2022).

The integration of technology into face-to-face medical practice is another beneficial step.
Contraceptive decision aids are tools that allow the patient to access guided information on various
birth control methods prior to a medical appointment. These decision aids have reduced the necessity
for face-to-face sexual health discussions, and provide knowledgeable and safe advice regarding the
different contraceptive methods for women who may otherwise be unwilling to discuss the matter
during their appointment (Jones et al., 2022). The interface for these devices includes educational
models that allow for a greater understanding of the types and efficacy of various contraceptive
methods and helps someone decide which type is most appropriate for them. The ultimate decision gets
transmitted to their medical professional for review beforehand, and together they can assess if that
approach is best for the patient (Chen et al., 2019). One example is the tablet-based interactive
counselingtool My Birth Control. Cluster studies have seen that My Birth Control has a positive outcome
on patient interaction, with quality contraceptive healthcare and counseling on par with interventions
received at area clinics (Dehlendorf et al., 2019). Patients also appreciate the directed, more personal
approach that the tool initiates with their medical professional rather than an impersonal
recommendation based solely on the provider’s professional knowledge (Holt et al., 2020). At the same
time, there are still significant conceptual difficulties with these tools, including many of the same

problematic biases seen in face-to-face physician involvement (Gerchow & Squires, 2022). The
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continued maintenance of these tools may begin to close that gap and reduce some of the barriers that
patient-provider interactions create.

Governmental intervention can be a huge factor in increasing healthcare access. Continued
policy change can reduce barriers to reproductive health. For example, in 2013, the Affordable Care Act
(ACA) changed the requirements of many health insurance plans to include the coverage of
contraceptive methods, reproductive health services, and counseling, without any out-of-pocket costs
(Finer et al., 2014). While there are still many significant limitations to this policy, including constraints
on individual STl screening type, this can still be considered a step in the right direction towards limiting
financial barriers to healthcare and ultimately better sexual health outcomes (Finer et al., 2014).

5.5 Conclusion

This study, while comprehensive, is only one more step in recognizing some of variables that
impact sexual health. Identifying relationships between social, behavioral, and biological factors is of
utmostimportance in determining how they influence the variability of STI rates. STls continue to pose a
significant public health challenge, affecting millions of people worldwide. These infections demonstrate
significant variance in their prevalence, transmission rates, and clinical outcomes, which can likely be
attributed to an intricate interplay of both biological and social factors. Determining the overall
connection of each risk factor and the role that gender plays in them will help further expand our
understanding of and provide for the identification of sexual health risks. Understanding these
determinantsis crucial fordeveloping more specific prevention strategies, personalized treatments, and

interventions to mitigate the impact of STIs on public health.
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APPENDIX

Sample Survey
Please answer the questions honestly and to the best of your ability.

1. Are you sexually active (within the last 6 months)?
a. Yes
b. No

2. What do you best sexually identify as?
a. Heterosexual

b. Homosexual
c. Bisexual
d. Transsexual
e. Asexual
f. Pansexual
3. How many sexual partners have you had in your lifetime?
a. 0
b. 1-5
c. 5-15
d. 15-30
e. 30+
4. How many sexual partners have you had in the last 6 months?
a. 0
b. 1-5
c. 5-15
d. 15-30
e. 30+
5. Do you use condoms during sexual intercourse?
a. Always
b. Sometimes
c. Never
6. Are you currently on any other (non condom) form of birth control?
a. Pills
b. Patch
c. IUD
d. Injection
e. ArmImplant
f.  Vaginal Ring

7. How long have you used your current method of birth control?
a. Lessthan 6 months
b. 6 months- 2years
c. more than 2years
d. lam noton any form of birth control
e. lonly use condoms as my method of birth control
8. Have you ever been on any other form of birth control?
a. Please describe:
i. What type/types (name/physical description):
a

ii. When (start date):
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a.
iii. How long were you on this method:
a

9. When was your last visit to the OBGYN/ STl screening?

a.
b.
c.
d.

Less than 6 months
6 months- 2 years
more than 2 years
never

10. Atyour last visit, what did you get screened for (please circle all that apply, if you are unsure, do not

mark)
a.

EEERECHE S I LN <)

PAP/HPV
General vaginal STI check (Gonorrhea, Chlamydia, Trichomonas)
HIV (blood test)
Syphilis (blood test)
HSV (blood test)
HSV (lesion test)
Other
i. Please describe

11. On ascale from 1-10, how do you feel about discussing your sexual health/history with your
medical professionals? (1 being extremely uncomfortable, 10 being completely comfortable)

a.

Why do you feelthis way?

12. Have you ever been diagnosed with a sexually transmitted infection?

a.

b.

Yes, | have been diagnosed with an STI by a medical professional

i. Ifyes, please specify what type and any associated symptoms (place a check mark
next to the appropriate infection)

. Chlamydia
a.
b. Date of diagnosis:
2. Gonorrhea
a.
b. Date of diagnosis:
3. Syphilis
a.
4, Herpes Simplex Virus
a.
b. Date of diagnosis:
5 Human Papilloma Virus
a.
b. Date of diagnosis:
6. Trichomoniasis
a.
b. Date of diagnosis:
7. Other ( )
a.

b. Date of diagnosis:
No, | have never been diagnosed with an STI by a medical professional

13. How would/did you feel about a positive STI diagnosis?



14.

15.

16.

17.

18.

19.

20.

21.

22.
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a. If you HAVE been positively diagnosed previously, how did your medical professional make
you feel about this diagnosis?

Have you ever had any blisters, open sores, ulcers or cold sores on your mouth, genital, or anal
regions?
a. Yes
i. Ifyes, please specify where
b. No

Have you ever had any unusual vaginal secretion, burning urination, genital irritation, bloody
urination, or pelvic pain?

a. Yes
i. Ifyes, please describe
b. No
Do you experience any pain or discomfort during sexual intercourse?
a. Yes
i. Ifyes, please describe
b. No

How would you classify your current STl knowledge and understanding?
a. (1-10, 1 being little to no knowledge, 10 being the highest level)

What is your age group?

a. 18-23
b. 23-30
c. 30-35
d. 40+

When was your last STl educational intervention?
a. Middle school or earlier

b. High school
c. College
d. Never

How would you classify your current stress level?
a. (1-10, 1 being none, 10 being the highest amount possible)

What is your current education level (baccalaureate 2" year, PhD 3™ year, etc..) as well as your
primary area of study/major?

Please list (by name or physical description) all current medications (including contraceptives) or

supplements?




