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A B S T R A C T

Appropriate hygiene practices and vaccine acceptance are key factors impacting the health of homeless in-
dividuals. A recent outbreak of hepatitis A in Michigan, especially impacting Detroit, prompted us to investigate
the practices and attitudes of Detroit's homeless population toward hygiene measures and vaccinations, as well as
barriers to such resources. We developed a questionnaire as a means to collect our data, and participants were
interviewed at shelters and soup kitchens. While the majority of participants adhered to healthy hygiene prac-
tices, approximately 89% reported barriers to accessing public showers. More than half the participants (64%)
reported receiving their hepatitis A vaccine prior to the study, while 23% reported previously refusing or hesi-
tating to receive vaccinations. Despite an overall favorable adherence to hygiene practices, substantial barriers are
yet to be overcome. Moreover, active measures should be taken to establish higher levels of trust between pro-
viders and the homeless to encourage vaccine acceptance.
1. Introduction

Hepatitis A is an inflammatory disease of the liver caused by hepatitis
A Virus (HAV), a picornavirus commonly spread through the fecal-oral
route. Annual reported cases of HAV infections have dropped precipi-
tously since the advent of the HAV vaccine, which provides long-lasting
immunity to infection. Between 2009 and 2016, the number of new
hepatitis A cases in the United States each year hovered at or below 2,000
[1,2] with most significant outbreaks being associated with contami-
nated food. While it had previously been recommended for high-risk
children since licensure in 1995, HAV only became a recommended
routine vaccination for all children over the age of one year in 2006 [3].
It is also recommended for adults with an increased risk of infection, such
as international travelers, men who have sex with men, and persons who
use and inject drugs [2].
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The past three years have seen an unprecedented spike in reported
cases of HAV, with outbreaks primarily localized to six states: California,
Michigan, Ohio, Kentucky, West Virginia, and Utah. Instead of contam-
inated food, these outbreaks have been attributed to direct person-to-
person transmission, and have led to a reported combined total of over
3,000 cases in 2017 and 10,582 in 2018 alone [4]. Given the fecal-oral
transmission route, risk factors for such transmission include unsani-
tary living conditions, use of contaminated needles for intravenous drug
use, and specific types of sexual activity [5].

Homeless individuals are at a high risk for contracting a wide variety
of communicable diseases due to poor access to sanitation and high rates
of intravenous drug use. As a result, they are particularly susceptible to
outbreaks of HAV [6]. Additionally, the spread of infectious diseases
within a population of homeless individuals is exacerbated and acceler-
ated by the close-quarter living arrangements of shelters and homeless
camps. In the current outbreak, 57% of patients reported drug use,
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homelessness, or both [7]. As such, in October of 2018 the CDC's Advi-
sory Committee on Immunization Practices (ACIP) added individuals
experiencing homelessness to the list of at-risk patients who should
routinely receive the HAV vaccine [8] as HAV vaccination campaigns
have been shown to stop the spread of HAV in homeless populations [9].

Detroit quickly emerged as a hotspot of the Michigan HAV
outbreak, with almost 200 cases identified within the city and a hos-
pitalization rate of over 80% between August 2016 and December
2018 [10]. Homelessness is a particular problem in the city, with
roughly 13,175 individuals experiencing homelessness over the course
of 2017, 13% of which were chronically homeless [11].The majority of
these were African-American (91%) and male (60%), and one-third
were over the age of 55, putting them at even greater risk for poor
health outcomes [11]. While a majority of homeless individuals within
the city on a given night are sheltered, up to 9% are unsheltered,
residing on the streets or in other areas generally regarded as unsuit-
able for habitation [11].

Though vaccination initiatives have been launched in various medical
settings around the country to prevent the spread of HAV, including in
Detroit, factors impacting the attitudes of homeless individuals toward
vaccinations are not well understood. Further, little is known about
factors impacting the usability of sanitation infrastructure in Detroit, and
the particular beliefs and practices of homeless individuals regarding
personal hygiene and public facilities.

We conducted a cross-sectional study aimed at developing a better
understanding of the practices, attitudes, and beliefs regarding personal
hygiene, such as hand and full-body washes, and vaccination for infec-
tious disease within the homeless population in Detroit. Given the extent
of the recent HAV outbreaks across the country and the paucity of
existing knowledge in this area, we hoped to gain insight into how the
homeless encounter and address risk factors for the transmission of in-
fectious disease. This knowledge will help inform future efforts to
improve hygiene practices and vaccination adherence, ultimately
strengthening the capacity of healthcare systems to prevent future out-
breaks through the provision of sensitive and effective services to
homeless individuals.

2. Methods

2.1. Population studied

The organization Street Medicine Detroit (SMD) aims to provide
quality medical care to homeless individuals through “street runs,” or
outreach visits with medical providers to shelters and street-based loca-
tions across the city. Clients were identified during street runs at various
soup kitchens and shelters and interviewed privately. To be included,
clients needed to be living in Detroit, Michigan, over the age of 18, and
currently lacking permanent housing at the time of interview. Minors and
those not wishing to participate were excluded. Interviews were
approximately 30 min in length and occurred over a period of four
months during the late summer and early fall of 2018.

2.2. Survey instrument

All surveys were carried out under a protocol approved by the
Institutional Review Board (IRB) at Wayne State University School of
Medicine, and voluntary informed consent was obtained from each
participant before participation. The interview questionnaire (Sup-
plement 1) consisted of demographic information, quantification of
hygiene habits, assessment of attitudes and beliefs about vaccines, and
short-form responses to capture unique client experiences. Questions
included in the survey instrument were drawn from previously vali-
dated surveys to allow for ease of comparison to past and future
studies, as well as from discussions with local CDC and public health
department officials regarding high-priority questions that would be
helpful to their efforts. In particular, efforts were made to match
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questions concerning hygiene practices with corresponding studies
performed in Boston, MA [12]. Efforts were made to match questions
concerning vaccine hesitancy with those suggested by the World
Health Organization and the SAGE Working Group on Vaccine Hesi-
tancy [13]. Vaccine attitudes were assessed using the quantitative
Vaccine Conspiracy Beliefs Scale [14].

2.3. Statistical analysis

Information on statistical tests used to determine significance can be
found in corresponding figure legends or manuscript text when appli-
cable. All statistical analyses were performed in Graphpad Prism software
version 5 (GraphPad Software, Inc., La Jolla, CA).

3. Results

Based on self-reported demographics from the 44 individuals inter-
viewed, the average age of study participants was 50 years old. In
addition, 90% were African-American and 59% were female. 84% of
participants had not had secure housing in the past six months, and 59%
of participants reported a shelter as their most frequent overnight loca-
tion over the past 30 days.

As regards full-body washes, only 34.1% of the survey population
reported daily showers and 29.5% reported showering 3–6 times per
week. 29.5% of clients reported showering 1–2 times per week, and 6.8%
reported that they showered less than once per week (Table 1). Regular
hand washing was slightly more common among the respondents, with
47.7% reporting hand-washing greater than five times per day and
another 34.1% at least 2–4 times per day (Table 1). Additionally, 84% of
respondents reported use of hand sanitizer rubs in the week prior to
interview. Clients rated the overall difficulty of accessing public show-
ering facilities in Detroit at a mean of seven out of ten, with ten being
most difficult.

To better understand this difficulty, we asked patients who reported
problems accessing public showers (89% of those surveyed, n ¼ 39)
about a series of potential barriers they may have faced. The top three
reported barriers included too few public showering facilities (79%),
concern about items being stolen (56%), and long wait times to access the
showers (54%) (Table 2; Figure 1). In an optional section for additional
comments and discussion on this topic, as well as in a free-form response
period at the conclusion of the interview, the most commonly cited
barrier was the cleanliness of showering facilities, with some clients
stating that they had chosen in the past to forego showers because of
sanitary concerns. When asked about specific improvements they would
like to see, clients stated that having a greater number of clean facilities
with longer hours would be helpful (Figure 2).

We also queried clients about their laundry practices as well as any
barriers present that made it difficult for them to wash their clothes. 56%
reported washing their clothes at least 3 times in the past month, and
roughly one-tenth (9.3%) said they had not washed their clothes at all in
that time (Table 1). Over half of those surveyed (57%) reported using
shelter laundry facilities to wash their clothes.

Slightly Less than half of the clients (43%) found it difficult to find a
place to do laundry, with the most-cited barrier being an inability to
afford laundromats (Table 2; Figure 3). In an optional section for addi-
tional comments and discussion on this topic, the most commonly cited
barrier was the long wait for facilities at shelters. No clients commented
on this topic in the free-form response period at the conclusion of the
survey.

Lastly, clients were asked about their practices, attitudes, and beliefs
concerning vaccination (Table 3). Seventy-seven percent of respondents
felt that vaccines could protect from serious diseases, yet 41% felt that it
was difficult for some in Detroit to get vaccines. In the past year, five
clients (11%) had come in contact with someone they knew or suspected
to have been infected with HAV. Of these, only one claimed to have been
contacted by a public health official and advised to receive the HAV
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vaccine, which they did. Three of the other four with this exposure were
vaccinated for HAV without having been advised by a public health
official, though one still had not received the vaccine at the time of the
interview, as it had not been offered and they had not sought it out. We
were able to vaccinate this individual at the conclusion of the interview.
20% of clients reported close contact with individuals who were known
not to have been vaccinated for HAV. A majority of the clients (64%) had
been vaccinated for HAV prior to the current visit, while 23% had hesi-
tated in the past to get a vaccine and 7% had refused a vaccine outright.
Those who hesitated to receive a vaccine cited beliefs in the danger of
materials in the vaccines, such as metals or viruses, or the uselessness of
vaccines. The only reason given by clients that had outright refused a
vaccine was mistrust of the intentions of the provider or manufacturer.
No other clients volunteered this particular concern as a main motivator
for delay. On the quantitative Vaccine Conspiracy Beliefs Scale, our
survey population did not significantly differ from the neutral response
on any question (Figure 4). It is important to note that scores on this
instrument did not correlate with vaccination status.

4. Discussion

4.1. Hygiene practices

The top reported barriers to showering and laundry facilities included
facility cleanliness, the number of facilities offering these resources,
concerns about theft and the long wait time to shower and/or wash
Table 1. Demographics and hygiene practices.

Characteristic Prevalence % (n)

Black 90% (39)

Female 59% (26)

Housed in the past 30 days

Homeless shelter 59% (26)

Street/outdoors 18% (8)

Doubled up 9% (4)

Transitional/Treatment program 7% (3)

Frequency of showers (in last week)

Daily 34% (15)

3-6 times 30% (13)

Twice 16% (7)

Once 14% (6)

None 7% (3)

Most common location of shower (n¼42)

Shelter 81% (34)

Friends/family 14% (6)

Frequency of hand washing (in a typical day)

�5 times 48% (21)

2-4 times 34% (15)

Once 18% (8)

Hand sanitizer in the last week (yes) 84% (37)

Clothes/bedding sharing (yes) 18% (8)

Frequency of clothes washing (in past month)

6 þ times 11% (5)

3-5 times 45% (20)

1-2 times 32% (14)

0 times 9% (4)

Laundry method (n¼42)

Shelter washing machine 57% (24)

Laundromat 12% (5)

Laundry facilities at drop-in center 10% 4)

Washing machine at home of family or friend 7% (3)

Public sink 5% (2)

Shelter's sinks 2% (1)
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clothes. Clients surveyed were able to, and often did, wash their hands
throughout the day, and hand sanitizer rubs were widely accepted as an
alternative means of hand hygiene. Though regular showering was also
common, the mean difficulty rating of 7 of 10 in accessing showering
facilities suggests that significant time and effort was needed to maintain
these habits. Such barriers led many clients to shower far less frequently
than they would otherwise have preferred. Barriers to the use of laundry
services also limited the frequency of clothes washing. Though shelter
facilities are often free of charge, clients were faced with long waits for a
limited number of machines, and cited being unable to afford laundro-
mats as an alternative means of washing. This issue becomes particularly
important when one considers that it is rare for homeless individuals to
have more than a few full changes of clothes at any given time.

Moving forward, while an increase in the number and hours of fa-
cilities for both showering and clothes-washing would lead to greater
overall access, an improvement in the safety and cleanliness of existing
facilities could prove a quicker and easier way to address important
concerns raised by homeless clients and improve their ability to carry out
personal hygiene practices. This conclusion is also supported by com-
ments made by clients when they were given a chance to share any
additional thoughts at the conclusion of the survey, as seen by the word-
cloud taken from those statements (Figure 2). While “more”was the most
common word used, it was followed by “facilities,” “clean/cleaner,”
“existing,” “access,” “frequency,” and “floor” (with reference to cleanli-
ness). Several clients also shared anecdotes about refusing to shower
when given the opportunity because of concerns regarding sanitation.
Therefore, while the number of hygiene facilities is clearly a key barrier,
homeless individuals in Detroit are equally, if not more, concerned about
the acceptability of existing facilities for their needs. Other studies have
shown the importance of regular hygiene practices to physical and
mental health, and highlighted in particular the psychological impact
homeless individuals may experience when lacking appropriate spaces
for maintaining hygiene [15]. As an added benefit, making access and
use of sanitation facilities less cumbersome and potentially degrading
will afford homeless individuals greater time to focus their attention on
other urgent needs, such as seeking healthcare, mental health support,
and long-term housing.
Table 2. Perceived barriers to hygiene.

Barrier Prevalence % (n)

Barriers to showers (n¼39)

Not enough facilities 79% (31)

Concerned about thieves 56% (22)

Long wait 54% (21)

Inconvenient hours 46% (18)

Privacy concerns 46% (18)

Location inconvenient 38% (15)

Previous bad experiences 38% (15)

No clean clothes 36% (14)

Too many rules 33% (13)

No soap, shampoo, or towel 26% (10)

No hot water 21% (8)

Do not feel safe 21% (8)

Barriers to clothes washing (n¼19)

Cannot afford laundromats 89% (17)

Inconvenient location 63% (12)

Too many rules 58% (11)

No clean clothes to change into 53% (10)

No washing soap 47% (9)

Previous bad experiences 37% (7)

Privacy concerns 26% (5)

Do not feel safe 21% (4)

No hot water 16% (3)



Figure 1. Self-reported barriers to accessing public showering facilities. Clients
expressing difficulty accessing showers (N ¼ 39) were queried as to a list of
specific barriers preventing their access to public showering facilities. Values
represent proportion of clients citing each barrier. Most commonly cited barrier
not in survey instrument was cleanliness.

Figure 3. Self-reported barriers to washing clothes. Clients expressing difficulty
washing clothes regularly (N ¼ 19) were queried as to a list of barriers limiting
their access to clothes washing facilities. Values represent proportion of clients
citing each barrier. Most commonly cited barrier not in survey instrument was
long wait for facilities.
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The individuals surveyed in this study reported lower rates of daily
showering as well as fewer instances of daily hand washing when
compared to a similar study conducted by Leibler et al. in Boston, MA
[12]. The population sampling of our study differed from that of the
Boston study, as our study surveyed a greater percentage of outdoor
sleepers (18% vs 7%), a risk factor identified by Leibler et al. for fewer
hygiene-related self-care practices [12]. However, the outdoor sleepers
surveyed in this study (n ¼ 9) did not differ in their average frequency of
hand washing (p ¼ 0.90, unpaired t-test) or showering (p ¼ 0.94, un-
paired t-test) compared to those who resided in shelters. Therefore, we
are unable to attribute the lower rates of hygiene practice to the greater
proportion of outdoor sleepers surveyed. However, the outdoor sleepers
in this study were interviewed in shelters or soup kitchens, and reflect the
habits of individuals who regularly access these institutions and are
Figure 2. In Their Own Words: Suggestions for Improving Public Showering
Facilities. Study participants were asked to identify the best way to improve
public showering services for individuals experiencing homelessness in Detroit.
Responses are depicted above as a word cloud with size representing the fre-
quency of the word in open-ended responses.
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perhaps more able and likely to be engaged in self-care; therefore, this
may not hold true for individuals who choose to avoid these organiza-
tions [12]. Our study sample and that of the Boston group also differed
with regard to healthcare-seeking behavior, in that the Boston study
drew only from those already seeking healthcare from the Boston
Healthcare for the Homeless program, whereas our study draws at
random from the homeless population at various shelters and soup
kitchens in Detroit. This difference could explain the disparity in hygiene
practices between the studies, as those actively seeking healthcare may
be more likely to also be actively engaged in frequent and regular per-
sonal hygiene practices.

One of our study's limitations includes the lack of data on our par-
ticipants' mental health status and the prevalence of drug abuse. Leibler
et al. found that predictors of reduced hygiene included substance use,
which was not queried in our study and may have been significantly
present in our survey population, along with mental health issues.
Homeless individuals experience a greater burden of substance use and
mental illness compared to the general population, and these issues can
Table 3. Vaccine beliefs and hesitancy.

Characteristics Prevalence % (n)

Vaccine characteristics

Vaccinated for HAV 64% (28)

Contact with someone known or suspected to have HAV in past
year

11% (5)

Close contacts known to not have been vaccinated for HAV 20% (9)

Contact with untreated human waste (past year) 11% (5)

Contact with drinking water or food you would consider unclean
(past year)

23% (10)

Vaccine hesitancy

Believe vaccines can protect from serious disease 77% (34)

Think most people have been vaccinated with all recommended
vaccines

30% (13)

Been reluctant or hesitated to get a vaccination 23% (10)

Refused a vaccination 7% (3)

Believe it is difficult for some in Detroit to get vaccines 41% (18)



Figure 4. Attitudes and beliefs concerning vaccination. Clients were read the statements on the horizontal axis and asked to rank their level of agreement on a scale
from 1 “(strongly disagree”) to 7 (“strongly agree”). The neutral response (4) is indicated with a dashed line. Values shown are the mean of all client responses. Error
bars represent the 95% confidence interval of the mean (N ¼ 44).
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further interfere with the ability to carry out basic hygiene practices [12].
Limited hygiene, in turn, is also a risk factor for poor mental well-being
[16]. Improving the ability of homeless individuals experiencing mental
illness to carry out personal hygiene could therefore positively contribute
to self-care behaviors and treatment engagement for substance use, an
area in need of further study.

4.2. Vaccinations

41% of clients felt it was difficult to find and receive vaccines in
Detroit, and only 30% felt that most people had actually received all of
the recommended vaccines. This finding indicates that there is ample
room for improvement in vaccine provision. However, given the variety
of locations already available for vaccination, including our own services
that were available to clients at the time of interview, an important
measure to address this concern might be better communication to the
homeless population about where, when, and which vaccines are offered
to the public. In conversation, many clients seemed to be unclear on each
of these points, whichmight lead to the perception of limited availability.
Effective communication strategies might involve coordinated efforts
with local organizations to deliver information on locations and sched-
ules for free vaccination services, as well as noting available trans-
portation services.

While the majority of clients did not report having previously hesi-
tated and/or declined to receive a vaccine, a proportion of those surveyed
reported hesitating to receive immunizations (23%), while a minority
(7%, or 30% of hesitators) reported outright refusal to be vaccinated. The
fact that hesitators were in the minority, and that refusers were in the
minority among the hesitators, indicates that any doubts were more often
than not able to be assuaged either by attention from medical personnel
or accurate literature regarding the safety and efficacy of vaccination.
Previous studies have shown the effectiveness of targeted educational
initiatives in improving vaccination rates amongst homeless individuals
who have had similar concerns as our hesitant clients regarding the
dangers and true efficacy of vaccinations, emphasizing the importance of
providing dialogue-based education to address knowledge gaps in this
population [17]. Some recent education initiatives regarding vaccination
that focused on Detroit's homeless population include a wellness seminar
addressing HAV vaccines that was held by SMD in one of the local
homeless shelters, in addition to the distribution of educational fliers to
clients during service encounters.

While those who hesitated but ultimately received vaccination cited
concerns such as chemical/biological safety and efficacy that could be
addressed with education initiatives and explanations from medical
personnel at the time of hesitation, those who had previously refused to
be vaccinated cited mistrust of the intentions of provider or manufacturer
as their key reason for doing so. This absence of trust is a far more deep-
rooted issue, which cannot be addressed in a similar manner, and in-
dicates that certain strategies that convinced other vaccine hesitators
5

would be ineffective for these clients. Long-term relationships built on
trust through repeated one-on-one interactions over time with individual
homeless patients can help eliminate the negative perceptions toward
healthcare providers and ultimately improve vaccine acceptance, as was
relayed to us by at least one patient who had previously refused
vaccinations.

Interestingly, the scores regarding attitudes and conspiracy beliefs
about vaccines did not correlate with the vaccination status of the sur-
veyed population, though this conclusion is admittedly limited by the
small sample size of the vaccine refuser group (n ¼ 3). Factors such as
social support, mental health status, coping skills, and provider recom-
mendations have been related to likelihood of vaccine uptake in this
population, and may also have contributed to vaccination status [18, 19].

Further, we sought to evaluate efforts targeted at reaching out to
those who'd been in contact with HAV þ individuals, as contact-
tracing is an important measure in reducing the transmission of the
disease and containing outbreaks. Five survey respondents claimed to
have come into contact with someone they know or suspect to have
been actively ill with HAV in the past year, and only one of those five
was then contacted by a public health authority for follow-up and
vaccination. It is without question that contact-tracing is of paramount
importance in addressing outbreaks of infectious disease, but this task
may have been made more difficult by the often crowded yet at times
remarkably migratory/transient lifestyle lived by many homeless in-
dividuals, particularly if the individual with an active infection did not
present themselves to public health authorities in a timely manner.
Additionally, it is possible that participants were mistaken in their
characterization of a contact's illness. Nonetheless, further study may
be needed on how best to employ contact-tracing among the homeless
specifically, in light of their importance to this and potential future
outbreaks.

Finally, we employed the Vaccine Conspiracy Beliefs Scale to char-
acterize adherence to commonly held conspiratorial beliefs about the
safety and efficacy of vaccinations. Our study population did not differ
overall from the neutral response to any of the 8 statements included in
the scale (Figure 4). Several past studies have claimed that low socio-
economic status, a demographic factor common among our study par-
ticipants, correlates with opposition to vaccination [20, 21], and some
using the same Vaccine Conspiracy Beliefs Scale have seen small but
significant differences in adherence to conspiracies based on
socio-demographic factors [22]. Conversely, others have recently
claimed that low socioeconomic status does not correlate with adherence
to conspiratorial beliefs as assessed by this scale [23]. However,
socio-demographic factors are inarguably an independent predictor of
vaccine uptake more broadly [14]. At first blush, our data appear to be a
validation of education efforts, given that they indicate that the clients
surveyed did not agree with the stated conspiracies on the whole.
However, this result remains concerning in and of itself in that they also
didn't disbelieve these conspiracies. We are unable to discern whether
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this result was due to ambivalence or a well-considered neutrality,
though the relatively narrow confidence interval of the mean for each
question (<1.4 points) indicate that answers clustered near the middle
rather than being split widely between total belief and disbelief in
conspiracies.

5. Conclusion

This study adds to the limited information regarding hygiene prac-
tices and barriers to hygiene for the homeless population, as well as their
attitudes and beliefs regarding vaccination, and should provide strategies
for action going forward in the fight for better health outcomes among
the homeless. Adequate hygiene practices and vaccination are vital fac-
tors in the prevention of HAV spread, and it is clear from the data that
there are significant barriers yet to be overcome with regard to both.
Pairing increased availability of and access to clean shower and laundry
facilities with increased opportunities for HAV vaccination among the
homeless is expected to decrease the incidence of HAV infections in the
city of Detroit, based on known risks for transmission [7]. Addressing the
concerns highlighted above should be a high public health priority and
should prove effective in the mitigation of the current outbreak as well as
in prevention or mitigation of future similar outbreaks.
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