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Abstract

Homelessness poses a direct threat to public health in the US as many individuals face debilitating
health outcomes and barriers to adequate health care. Access to STI care for the homeless
Medicaid population of USA has not been well-studied using administrative claims data. Our
study aims to compare health services utilization, STI screening and diagnoses among people
experiencing homelessness (PEH) vs. those who are non-PEH using ICD10 codes. We used 2019
MarketScan Medicaid claims data to analyze men and women aged 15-44 years with a diagnosis
code for PEH (Z59.0), non-PEH (without Z59.0) and assessed their emergency department and
outpatient visits and STI/HIV diagnoses and screening rates. We identified 5135 PEH men and
3571 PEH women among 1.3 million men and 2.1 million women in the 2019 US Medicaid
database. PEH patients were more likely to have ED visits (94.80% vs 33.04%) and = 20
outpatient clinic visits (60.29% vs 16.16%) than non-PEH patients in 2019. Higher diagnoses
were observed for syphilis 1.57% (Cl 1.32-1.86) vs 0.11% (CI 0.11-0.11), HIV 3.93% (CI 3.53-
4.36) vs 0.41% (CIl 0.41-0.42), chlamydia 1.94% (CI 1.66-2.25) vs 0.85% (CI 0.84-0.86) and
gonorrhea 1.26% (CI 1.04-1.52) vs. 0.33% (ClI 0.33-0.34) (p < 0.0001) among PEH compared
to non-PEH. Among PEH, higher STI/HIV diagnoses rates indicate an increase in STI burden
and suboptimal STI testing indicates an underutilization of STI services despite having a higher
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percentage of health care visits compared to non-PEH patients. Focused STI/HIV interventions are
needed to address health care needs of PEH patients.
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Sexually transmitted infections (STIs) and homelessness are preventable public health
challenges that appear irremediable. Recent national estimates suggest there are
approximately 568,000 people (0.2%) experiencing homelessness (PEH) in the U.S. on a
given night, with 63% staying at sheltered locations and 37% staying at unsheltered places
such as streets, abandoned buildings or unhabitable places. Among them, 35,000 (6.2%)
were unaccompanied youth experiencing homelessness under the age of 25 years, one-fifth
(n = 6615) of them were under the age of 18) [1]. Men or boys comprised of about 61% and
women or girls were 39% among PEH population [1]. PEH population comprised of 48%
were whites, 40% black or African American and 22% Hispanic or Latino [1].

A systemic literature review of studies between 2000 and 2016 of adult PEH revealed
sexually transmitted infections were about 2.1-52.5% among adult PEH [2]. As in national-
level case report data, chlamydia or gonorrhea prevalence rates was higher (7.8%) among
younger adult women experiencing homelessness in family shelters than single women
experiencing homelessness [2, 3]. Other risk factors such as injection and non-injection
substance use, alcohol or drug abuse, homelessness severity (number of years or episodes),
history of incarceration, and intimate partner violence were markers of higher STI
occurrence among PEH population [2, 4]. A study performed among PEH and unstably
housed women suggested 44—-65% reported condom-less sex between 6 months prior to
and throughout study period [5]. Condom-less sex among homeless women with HIV

was associated with less than daily use of substances vs. no use of alcohol and cannabis
compared to the homeless women without HIV [5].

Condom-less sex among women without HIV was also significantly higher among those
who reported less than daily use of methamphetamines, having panic attacks and PEH [5]. A
study in Hollywood, CA found high rates of survival sex, attempted suicide and childhood
physical abuse [6].

According to the recommendations from the Centers for Disease Control and Prevention
(CDC) Sexually Transmitted Infections (STIs) treatment guidelines and the US Preventive
Services Task Force, all sexually active women aged < 24 years, all sexually active women
at increased risk = 25 years should receive annual screening for chlamydia and gonorrhea
[7, 8]. Screening for syphilis should be provided for all pregnant women at the 1st prenatal
visit and retested early in the 3rd trimester and at the time of delivery if at higher risk [7, 8].
Sexually active men having sex with men should be screened at least annually and every 3-6
months if at increased risk [7, 8]. Although, no specific screening guidelines are indicated
for PEH, lack of access to care and exposures to risk factors such as survival sex, condom-
less sex, physical or sexual violence, and injection or non-injection substance abuse, may
place PEH in a category of high risk for STI/HIV infection. With these vulnerabilities
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in mind, screening all persons at increased risk for chlamydia, gonorrhea, and syphilis is
applicable [7, 8].

To understand the STI burden on PEH, we examine the STI screening and diagnoses data
reported in 2019 Medicaid administrative claims. People facing homelessness or who are
unstably housed may have various morbidities and experience disproportionately accessed
health care. They may have many healthcare visits, but still face the inadequate health

care access and debilitating health outcomes. The Affordable Care Act (ACA) of 2010
provided opportunities for PEH to be enrolled in either Medicaid using extremely low
income eligibility criteria or using the Health Insurance Marketplace (www.healthcare.gov)
to obtain affordable private health insurance via low income tax credits available for families
under 100% up to 400% of the Federal Poverty Level [9, 10]. Since STI service utilization
among homeless populations using ICD10 codes in Medicaid administrative claims data
has not been fully examined, we aimed: (1) to assess the prevalence of PEH stratified

by gender, age group and race/ethnicity, (2) to compare PEH’s healthcare utilization at
emergency departments and outpatient clinics to non-PEH counterparts, and (3) to estimate
STI screening and diagnoses among PEH vs non-PEH by gender, age group, race/ethnicity.

For this study, we utilized the 2019 Truven Health MarketScan® Medicaid claims database
which includes approximately 7 million Medicaid enrollees aged 15-44 years from 12

to 13 unidentified states. Medicaid claims data include de-identified patients health care
services claims information such as inpatient, and outpatient visit encounters, dates

of service visits, patient demographics (e.g. age, sex, race/ethnicity), place of service,
International Classification of Disease, Tenth Revision (ICD-10) diagnosis codes, Current
Procedural Terminology codes (CPT), outpatient pharmaceutical use, provider details, and
reimbursement information [11]. Due to the use of de-identified patient data, an IRB review
is deemed unnecessary from CDC’s Institutional Review Board (IRB) [12]. We included
both men and women aged 15-44 years if they had = 11 months of Medicaid enrollment
and had at least one claim for an office visit or emergency department (ED) visits in 2019.
For this study, we identified “Z code” from a broader range of Z00-299 that specifically
emphasize on factors that may be influencing health status and provide specific information
surrounding patient’s health care and treatment and these codes were originally implemented
by the Centers of Medicare and Medicaid Services (CMS) on October 1, 2015 [13-16].

Of these individuals, persons were defined as “PEH” if they had a PEH diagnosis code
(Z59.0) in 2019 excluding Z59.0x and Z59.1-759.9 [13] and as “non-PEH” if they had

no PEH diagnosis code (Z59.0) in 2019. To assess health care access and utilization,

we identified the average encounters of any office visits and ED visits among PEH and
compared it with the average encounters of any office visits and ED visits of non-PEH
individuals. Among PEH, we further assessed STI/HIV diagnosis and annual testing rates
for chlamydia, gonorrhea, syphilis, and HIV. HIV testing was estimated only for those
without HIV diagnosis in 2019. To determine STI diagnoses, we used ICD-10 codes to
identify patients with the highest burden of STIs: chlamydia, gonorrhea, syphilis or HIV
diagnosis [17]. We used CPT codes to identify patients who were tested for chlamydia,
gonorrhea, syphilis or HIV [18]. Finally, we also examined the average number of office
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visits and ED visits among PEH and non-PEH individuals. Annual screening for STI may or
may not have been done during ED visit.

We used SAS software version 9.4 (SAS Institute, Cary, NC, USA) and employed chi-square
bivariate data analysis in this study. STI/HIV testing and diagnosis frequencies and 95%
confidence intervals were calculated by gender, age group, and race/ethnicity. A 95%
confidence interval and alpha level of p < 0.05 were used to identify statistically significant
STI testing and diagnoses differences by respective categorical variable.

Among 5.1 million patients enrolled in the MarketScan Medicaid database, 3.4 million
patients aged 15-44 years had coverage of = 11 months and had at least one medical claim
at an outpatient or ED in 2019. Among 3.4 million patients (1.3 million men and 2.1 million
women), 5135 men (0.15%) and 3571 women (0.10%) experienced homelessness (with
Z59.0 ICD-10 CM code) (Table 1). Compared to non-PEH patients, PEH were more likely
to be older. Upon evaluating access to health services among PEH and non-PEH patients,
we found that 94.80% of PEH vs 33.04% of non-PEH patients had ED visit and 60.29%

of PEH and 16.16% of non-PEH patients had = 21 outpatient clinic visits in 2019. We

also identified 3184 (89.2%) sexually active women among 3571 PEH women and 965,483
(45.3%) sexually active women among non-PEH female population.

Compared to non-PEH patients among 15-44 years old, PEH had significantly higher
syphilis diagnoses 1.57% (CI 1.32-1.86) vs 0.11% (CI 0.11-0.11), HIV 3.93% (CI 3.53—
4.36) vs 0.41% (CI 0.41-0.42), chlamydia 1.94% (Cl 1.66-2.25) vs 0.85% (CI 0.84-0.86)
and gonorrhea 1.26% (Cl 1.04-1.52) vs. 0.33% (CI 0.33-0.34) (p < 0.0001) (Fig. 1).

Syphilis diagnoses were significantly higher among PEH than non-PEH patients among
sub-population: 1.77% (CI 1.43-2.17) vs. 0.13% (CI 0.12-0.14) among men, 1.69% (ClI
1.22-2.29) vs. 0.17% (CI 0.17-0.18) in Black/African-American, aged 30-34 years 2.13%
(C11.53-2.88) vs. 0.16% (CI 0.15-0.17) in patients aged 30-34 years, 1.64% (Cl 1.37-
1.93) vs. 0.23% (CI 0.22-0.24) in patients who had ER visits in 2019, and 2.31% (ClI
1.92-2.75) vs. 0.28% (CI 0.27-0.30) in patients who had > 21 visits in 2019 (p < 0.0001).
Chlamydia diagnoses were significantly higher among PEH than non-PEH patients among
sub-population: 3.84% (CI 3.23-4.52) vs. 1.24% (CI 1.23-1.26) in women, and 6.08% (CI
4.17-8.52) vs. 1.02% (CI1 1.00-1.04) in patients aged 15-19 years (p < 0.0001), respectively.

Women between the ages of 15-44 years who experienced homelessness, and covered by
Medicaid compared to non-PEH counterparts were more likely to be screened for chlamydia
47.4% (CI 45.76-49.06) vs 22.3% (Cl 22.22-22.33) (p < 0.0001), for gonorrhea 57.5%

(C1 55.85-59.12) vs 27.4% (CI 27.34-27.46) (p < 0.0001), for syphilis 32.0% (CI 30.48—
33.57) vs 12.0% (CI 11.95-12.04) (p < 0.0001) and for HIV 35.5% (CI 33.91-37.07)

vs 11.8% (CI 11.77-11.86) (p < 0.0001), respectively. Black/African-American PEH than
Black/African-American non-PEH patients were more likely to be screened for chlamydia
37.79% (ClI 35.85-39.75) vs 20.46% (Cl 20.39-20.54) (p < 0.0001), for gonorrhea 43.77%
(Cl1 41.78-45.77) vs 23.39% (CIl 23.31-23.47) (p < 0.0001), for syphilis 27.93% (CI 26.15-
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29.76) vs 11.05% (C1 10.99-11.11) (p < 0.0001) and 31.68% (CI 29.83-33.58) vs 11.82%
(CI 11.76-11.88) (p < 0.0001) (Tables 2, 3).

Among sexually active women, aged 15-24 years, overall chlamydia and gonorrhea
diagnosis and screening rates among those who were PEH were higher compared to non-
PEH sexually active women of the same age group (8.56% vs. 4.41%) for chlamydia
diagnosis, (4.08% vs. 1.43%) for gonorrhea diagnosis, (66.58% vs. 54.10%) for chlamydia
screening, and (73.64% vs. 61.68%) for gonorrhea screening (Fig. 2). Among sexually
active women aged 15-19 years, PEH, compared to non-PEH patients, had significant higher
chlamydia diagnoses (10.00% vs 4.42%), and lower gonorrhea diagnoses (3.60% vs 1.34%).
Among PEH and non-PEH sexually active patients aged 15-24 years who had an ED visit in
2019, diagnoses rates were 8.66% vs 5.18% for chlamydia, 4.18% vs 1.76% for gonorrhea
and among those with = 21 outpatient clinic visits in 2019, diagnoses rate was 9.46% vs
5.43% for chlamydia, and 4.05% vs 1.73% for gonorrhea, respectively.

Discussion

Previous studies have shown that, as a key social determinant of health (SDOH),
homelessness leads to poor psychological and physical health outcomes [19] and results

in higher rates of hospitalization [20]. Our study also showed that over 90% of PEH sought
or received care in the ED, compared to 33% of non-PEH persons, and over 60% of PEH
had = 21 outpatient clinic visits compared to 16% of non-PEH persons. Our results of higher
ED and outpatient clinic visits among PEH may indicate poor health quality among this
population. With greater use of healthcare services, there is an opportunity for STI/HIV
screening when this population presents to the ED for other reasons, and ED providers may
link PEH to primary care providers for continue care and other prevention services [21, 22].

The experience of homelessness is associated with high STI prevalence [2], even among
people with health insurance and health care service access. PEH, specifically for many
subgroups stratified by age, gender, race/ethnicity, have elevated risk for HIV/AIDS risk
behaviors due to injection drug use and risky sexual behaviors [23]. Many studies, according
to a systemic review, have shown a high burden of STIs among youth facing homelessness
where chlamydia, gonorrhea and syphilis prevalence ranged 6-32% overall, 16.7-46% for
girls, and 9-13.1% for boys [24]. Our study also presented evidence that overall STI/HIV
diagnoses, especially for syphilis and HIV, were higher among PEH compared to non-PEH
persons. Higher diagnoses rates for STI/HIV among PEH are indicative of considerable risk
due to disproportionate impact of STIs/HIV among this population. Homelessness may be
a key SDOH that may be contributing to increase in increase in the burden of STI/HIV
which may require prompt attention and timely STI/HIV screening and treatment [2, 25].
Our findings of elevated risk for STIs/HIV among PEH warrants further investigation

and focused interventions and may be a consideration for STI treatment guidance and
recommendation for routine STI/HIV monitoring and screening for PEH.

Our study also showed that chlamydia and gonorrhea diagnoses were higher among young
sexually active PEH women compared to sexually active non-PEH women and annual
chlamydia and gonorrhea testing among young sexually active PEH women was suboptimal.
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According to the Healthcare Effectiveness Data and Information Set (HEDIS), chlamydia
screening measures for Medicaid HMOs, were 58.1% among women aged 16-24 screened
for chlamydia in 2018 compared to the 60.2—-60.4% chlamydia screening rate we found
among PEH sexually-active women aged 15-24 [26]. Because PEH are often exposed to
other environmental factors such as substance abuse, survival sex, etc., our study suggests
that an opportunity continues to exist for chlamydia and gonorrhea disease monitoring and
screening among young sexually active female PEH [2, 4-6].

Our study showed Black/African-American PEH experienced higher STI diagnoses than
White PEH. Our results also indicated Black/African-American sexually active women had
higher rates of chlamydia and gonorrhea compared to white sexually active women. Similar
proportionate differences were also observed for the PEH vs non-PEH sexually active
women as well as for men (Fig. 2). There are similar resemblances in STI surveillance report
as Black/African-American accounted for 38% of reported gonorrhea cases, 33% of primary
and secondary syphilis cases and 42% of new HIV diagnosis [27]. This is indicative of
disproportionate impact on Black/African-American population from both homelessness as
well as from racial disparity caused by STIs.

There are several strengths of this study. Our study used a large sample from MarketScan
administrative claims data to identify rarely found PEH population using ICD-10 CM codes.
In addition, our diagnosis rates are similar to what has been previously published in a
systemic review of studies between 2000 and 2016 of homeless adults which indicated about
2.1-52.5% for STI among homeless adults [2]. There are several limitations encountered
while performing this study. First, our database cannot be generalized to all homeless
populations enrolled in Medicaid in the U.S. because MarketScan only included 12-13
unidentified states. There may be variations in how care is provided by state and further
detail is unavailable on individual HMO and managed care programs. Without state
identification, patients enrolled under Medicaid expansion under ACA were unknown and
STI diagnosis and testing between PEH with Medicaid coverage and PEH with Medicaid
expansion coverage cannot be compared [9]. Second, our population was restricted to
enrollees with = 11 months enrollment in 2019 to ensure consistency in coverage which may
have introduced selection bias. Among 11,894 PEH found in MarketScan, 8706 (0.25%)
determined to have enrolled for = 11 months and 3188 (0.19%) for < 11 months. Third,
providers may not be familiar with reimbursement for the services rendered to homeless
populations under the guidelines of ACA and our study might underestimate the number

of PEH because we only identified 0.15% male PEH and 0.10% female PEH, compared to
total percentage of homeless people (0.20%) in the U.S. [1]. Although men were more likely
to experience homeless than women in our study, the proportion of PEH who were male
(58.98%) in this study was lower than recently reported (69.6%) by the U.S. Department

of Housing and Urban Development (HUD) [28]. Fourth, our data-source may be marred
with inherited administrative errors, incomplete patient records, inaccurate data, missing
services if delivered at non-profit, faith based charity or non-Medicaid affiliated free of cost
facility, and individuals’ specific risk factors such as substance abuse or risky sex behavior
information [26, 27]. Fifth, MarketScan doesn’t have lab results which could have been

used to confirm STI diagnosis [29]. Finally, our data may have underestimated the PEH
population in MarketScan data due to underuse of Z codes by providers as indicated by
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other studies [30-33]. Z codes have been implanted by CMS since 2015 primarily to capture
information related to social determinants of health [13, 14].

Our study presents a glimpse of some successes and opportunities for the forgotten public
health issue: STI/HIV burden among PEH. STI/HIV diagnoses and screening were higher
among both men and women experiencing homelessness compared to non-PEH individuals.
With a high prevalence for STI diagnosis and suboptimal STI testing among PEH, our study
indicates there are opportunities for improvement in STI care for PEH. Future studies should
identify interventions that directly target homeless populations addressing their unmet health
care needs and ideas on methods to better provide recommended STI/HIV screening and
treatment to reduce burden of STIs for in this population.

The author(s) received no financial support for the research, authorship, and/or publication of this article.

Data Availability

The data that support the findings of this study are available from IBM Truven Health
Analytics but restrictions apply to the availability of these data, which were used under
license for the current study, and so are not publicly available. Data are however may be
available with permission of IBM Truven Health Analytics.
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