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Abstract

Background: Homeless people are prone to sexually transmitted and blood-borne infectious diseases such as hepatitis B, hepatitis
C, and HIV due to their risky behaviors and low awareness of various diseases.

Objectives: Thus, the present research aimed to examine the epidemiologic patterns of HBV, HCV, HIV, and related factors among
the homeless population of Zahedan in 2019.

Methods: A cross-sectional study was conducted on a total of 329 homeless people. Eligible people were selected using a conve-
nience sampling method from homeless individuals residing in care centers affiliated with the Welfare Organization and the Health
Deputy of Zahedan University of Medical Sciences. Data on the demographic and behavioral characteristics of the cases were col-
lected through a structured questionnaire completed in face-to-face interviews. A 10 cc blood sample was taken from each of the
cases for serological tests of hepatitis B, hepatitis C, and HIV. The test results and collected data were entered in SPSS16 software.
Logistic regression analysis and chi-square tests were used to analyze the data.

Results: The majority of the cases (84%) were males, and 59% were in the age-group of 35 - 50 years. Of the subjects, 93% had a history
of drug abuse, 74% reported a history of smoking, and 45% had tattoos. The prevalence of hepatitis C, hepatitis B, and HIV was 13%,
2.7%, and 0.3%, respectively (only one case of HIV was identified). In a multi-variate model, imprisonment history [OR = 2.32 (1.08 -
4.98)], history of sexual abuse [OR =3.73 (1.36 - 10.26)], being widowed or divorced [OR = 2.83, (1.21- 6.64)], and history of injection
with shared needles and syringes [OR = 5.11 (1.97 - 13.28)] remained the predicting factors of hepatitis C.

Conclusions: Based on the obtained results of the study, homeless people are more prone to infections with HCV, HBV, and HIV due
to their risky behaviors. Therefore, a need is highlighted for preventive interventions and developing the level of health literacy in
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this group regarding behaviors contributing to the aforementioned infections.

1. Background

Hepatitis B, hepatitis C,and human immunodeficiency
viruses are among the worldwide public health challenges.
According to the World Health Organization, 71 million
people are infected with chronic hepatitis C, and a large
part of its prevalence (2.3%) is observed in the Eastern
Mediterranean region. Most hepatitis C cases are asymp-
tomatic, and the majority of the mortalities are due to
chronic forms of hepatitis C such as cirrhosis and hepa-
tocellular carcinoma (1). Over the world, 257 million peo-
ple are infected with chronic hepatitis B, the prevalence of
which is reported to be 3.3% in the Eastern Mediterranean
area (2). According to a 2018 census, the number of HIV
patients was 37.9 million worldwide (3). The prevalence of
hepatitis Band C in the general population of Iran, accord-

ing to the literature, is 2.2% and 0.6%, respectively (4, 5).
The number of HIV patients in Iran has been reported to
be 61,000 (6). People with chronic conditions have higher
rates of poor psychological and psychiatric disorders that
may impair their quality of life (7). Due to the transmission
modes of these diseases, people who are involved in risky
behaviors are more exposed to the risk of being infected
by such diseases, and their diagnosis and treatment are of
great importance.

Being homeless is a complication contributing to pub-
lic hygiene and social issues around the world, resulting
in behavioral, social, and environmental risk factors (8,
9). Since homeless people have a lower literacy level, eco-
nomic status, and nutritional health, tending to become
involved in risky sexual behaviors and using injectable
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drugs, they are more prone to infections transmitted by
the blood, such as hepatitis B, hepatitis C, and AIDS (10, 11).
Morbidity and mortality also tend to be higher among the
homeless (12, 13). The worldwide prevalence of HIV, tuber-
culosis, and hepatitis C among homeless people has been
reported to be 0.3 - 21.1%, 0.2 - 7.7%, and 3.9 - 36.2%, respec-
tively (14). The prevalence of hepatitis B, hepatitis C, and
HIV among homeless people was reported as 2.6%, 23.3%,
and 3.4%, respectively, in Tehran, the capital of Iran (15).
This number was also reported as 0.98%, 31.27%, and 6.51%,
respectively, in Lorestan province, in the west of Iran (16).

2. Objectives

This study was conducted to examine the epidemio-
logic patterns of HBV, HCV, and HIV, and related factors
in Zahedan due to a lack of data regarding the preva-
lence of blood-borne infectious diseases among homeless
people in the south-eastern regions of Iran. The study
would provide useful data for health policymakers to de-
sign evidence-based interventions towards reducing the
risk of disease transmission in this risky group.

3. Methods

Across-sectional study was conducted on 329 homeless
people in Zahedan, Southeast of Iran, from March to Au-
gust 2019. The sample size was estimated using o = 0.05,
d =0.05, and the following formula:

_Z*P(1-P)

===

3.84(0.31) (0.69) 1
(0.05)*

N

=329

Homeless people were eligible to participate if they
were 18-years-old or over, residing in homeless shelters,
or referring to drop-in centers. The exclusion criteria in-
cluded the disagreement of the participant with the study,
being under the age of 18, and refusing to do hepatitis B,
C, and HIV tests. All Helsinki declaration principles were
applied in this study, and the cases were examined after
the research proposal was approved by the Ethics Com-
mittee of Zahedan University of Medical Sciences (code:
IR.ZAUMS.REC.1397.434).

A convenience sampling method was used to include
eligible individuals from homeless people residing in
three shelters and those who were referred to eight drop-
in centers (DIC) affiliated with Zahedan Welfare Organiza-
tion and Zahedan University of Medical Sciences. To col-
lect data, informed consent was obtained from all partic-
ipants before being interviewed, and then, behavioral and

demographic data were collected using a structured ques-
tionnaire through direct interviews under the supervision
of a trained expert,accompanied by a local person familiar
with the local language.

Blood samples of 10 cc were taken from the cases by a
trained laboratory expert and transferred under appropri-
ate conditions to the Zahedan Blood Transfusion Organiza-
tion. The samples were examined in the Blood Transfusion
Organization for HBV, HCV, and HIV infections using the
ELISA method. The HCV Ab positive tests were confirmed
via the RIBA method, and the HIV Ab positive tests were
confirmed by Western blotting. The data remained confi-
dential. The obtained data were entered in SPSS 16 software
and analyzed through the Chi-square and logistic regres-
sion (backward stepwise) tests. The P values under 0.05
were considered statistically significant.

4. Results

The present study surveyed 329 homeless people in Za-
hedan. The results indicate that 84% of the cases (270 peo-
ple)were males,and 16% were females (59 people). In terms
of age,59% of the cases (195 people) were in the 35-50 years’
age group. Around 60% of the cases (195 people) were il-
literate or only had primary education. A majority of the
participants also reported a history of drug abuse (93%),
74% reported a history of smoking, 72% had received un-
hygienic and unofficial dental health services, 47% had a
history of imprisonment, and 45% had a history of getting
tattoos. The prevalence of hepatitis C, hepatitis B, and HIV
among the participants was also determined to be 13%, 2.7%,
and 0.3%, respectively (only one case of HIV was identified).

As Table 1 demonstrates, the prevalence of hepatitis C
increased with age, so that the prevalence changed from
3% in the participants aged 18 - 34 to 25% in participants
aged over 50. The hepatitis B prevalence indicated no spe-
cific trend, with 4% prevalence in participants aged 35 - 50
(the highest prevalence) and 1% in participants aged over
50 (the lowest prevalence). Of the participants, 40 (15%)
males and four (7%) females were diagnosed with hepati-
tis C. The prevalence of hepatitis B was also shown to be
higher among males (3% vs. 2%). Only one case (female)
of HIV was identified. Additionally, the prevalence of hep-
atitis B, C, and HIV indicated that cases with higher liter-
acy had a lower chance of hepatitis C infection (18% in illit-
erate participants compared to 7% in those with academic
education). Similarly, the hepatitis B prevalence decreased
from 4% inlliterate participants to 2% in participants with
secondary education and 0% in those with academic edu-
cation (Table 1).

Regarding the risk factors for the aforementioned in-
fections, the results demonstrated in Table 2 indicate that
the percentage of people suffering from hepatitis C was sig-
nificantly (P = 0.032) higher (10%) in participants who had
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Table 1. Prevalence of Hepatitis B, C, and HIV in Homeless People Based on Gender, Age, and Education

HCV, No. (%) HBV, No. (%) HIV, No. (%)
Variables Number of Cases
No Yes No Yes No Yes
Age(y)
18-34 63 61(97) 2(3) 62(98) 1(2) 63(100) 0
35-50 195 171(88) 24(12) 188(96)  7(4)  194(99.5)  1(0.5)
> 50 7 53(75) 18 (25) 70(99) 1(1) 71(100) 0
P for chi-square test 0.01 0.518
Gender
Male 270 230(85) 40(15)  262(67)  8(3) 270 (100) 0
Female 59 55(93) 4(7) 58(98) 1(2) 58(98) 1(2)
P for chi-square test 0.07 0.499
Education
Iliterate 103 84(82) 19 (18) 99(96)  4(4)  103(100) 0
Primary 90 81(88) 11(12) 90(98) 2(2) 92(100) 0
Secondary 63 55(87) 8(13) 61(97) 2(3) 62(98) 1(2)
High school graduate 56 51(91) 5(9) 55(98) 1(2) 56 (100) 0
Academic 15 14 (93) 1(7) 15 (100) 0 15(100) 0
P for chi-square test 0.405 0.865

tattoos. Hepatitis B was also higher in cases that had a his-
tory of getting tattoos than in those without this history
(0.04 vs. 0.02, P=0.162), which was not statistically signifi-
cant.

Additionally, it was observed that hepatitis C diagno-
sis was significantly (P < 0.001) higher in people who had
injections by sharing syringes (50%) than in people with-
out this history (10%). The hepatitis B prevalence was also
higher in people who had a history of injections by sharing
syringes; however, the difference was not statistically sig-
nificant. The hepatitis C prevalence was remarkably higher
in those who did not have a history of receiving unhy-
gienic and unofficial dental health services than in those
who had received such services (P = 0.011). The hepatitis
B prevalence was not statistically significant between the
two aforementioned groups (0.03 vs. 0.02, P =0.534).

Data demonstrated in Table 2 indicate that the percent-
age of hepatitis C infection was significantly higher (P =
0.011) in those with a history of sexual abuse (38%) than in
those with no such history (11%). Of the participants, 50%
(one person) with a hemophilia history and 25% (one per-
son) with a thalassemia history were also diagnosed with
HCV. All Cases with a hemophilia history (two persons),
had hepatitis B.. One patient diagnosed with HIV had no
history of other diseases (Table 2).

Aspresented in Table 3, there was a significant relation-
ship between the family history of infection and the risk of
hepatitis B (P=0.002) and hepatitis C (P < 0.001) in home-
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less people. The prevalence of hepatitis C in those with
imprisonment history (21%) was significantly higher (P <
0.001) than that in those with no such history (7%). The
prevalence of hepatitis B was almost similar across the two
aforementioned groups.

The relationships between the history of smoking and
hepatitis B and C are shown in Table 3. The prevalence of
hepatitis C in participants with a history of smoking was
higher than that in those who did not have a history of
smoking; however, this difference was not statistically sig-
nificant. Additionally, the prevalence of hepatitis B was
similar in the two aforementioned groups. A history of
drug abuse was also revealed to have no significant impact
on the prevalence of hepatitis B and C.

The history of illicit sex had an impact on the preva-
lence of hepatitis B and C. Statistically, the difference in the
prevalence of hepatitis B and C between the two groups of
participants with and without a history of illicit sex was
not significant. Hepatitis C was significantly (P < 0.001)
more prevalent in those who had a history of drug injec-
tion, as opposed to those with no such history. The preva-
lence of hepatitis B was also higher in those with a history
of drug injection, but the difference was not statistically
significant (Table 3).

After using a multivariate logistic regression model
(backward stepwise), only variables including a history
of imprisonment, sexual abuse, injection by sharing sy-
ringes, and being married remained in the model (Table
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Table 2. Prevalence of Hepatitis B, C,and HIV in the Homeless People Based on Risk Factors *

HCV, No. (%) HBV, No. (%)
Indicators Number of Cases
No Yes No Yes

Tattoo (s)

Yes 148 12(82) 26 (18) 142 (96) 6(4)

No 181 163(90) 18(10) 178 (98) 3(2)
P for chi-square test 0.032 0.162
Sharing syringes/needles

Yes 24 12(50) 12(50) 22(92) 2(8)

No 292 262(90) 30(10) 286 (96) 6(2)

Cannot recall 13 11(85) 2(15) 12(92) 1(8)
P for chi-square test < 0.001 0.104
Blood transfusion history

Yes 33 25(76) 8(24) 31(94) 2(6)

No 296 260 (88) 36 (12) 289 (98) 7(2)
P for chi-square test 0.145 0.462
History of receiving unofficial dental health services

Yes 239 214 (89) 25 (11) 232(97) 7(3)

No 90 71(79) 19 (21) 88(98) 2(2)
P for chi-square test 0.011 0.534
History of being sexually abused

Yes 26 16 (62) 10 (38) 25(96) 1(4)

No 303 269 (89) 34(11) 295(97) 8(3)
P for chi-square test 0.01 0.732
History of hemophilia, thalassemia, or dialysis

Yes 10 8(80) 2(20) 8(80) 2(20)

No 319 277(86.8)  42(13.2)  312(97.8)  7(22)
P for chi-square test 0.53 0.001

? History of injecting with used syringes, getting a tattoo(s), blood transfusion history, history of being sexually abused, having received unofficial dental health services,

and history of previous illnesses.

4). The odds of contracting hepatitis C infection was 3.73
(95% CI:1.36-10.26) higher in people with a history of being
sexually abused than in those with no such history. Injec-
tion by sharing syringes was also revealed to increase the
chance of hepatitis C by five times (95% CI:1.97-13.28). Wid-
owed or divorced participants also had a doubled chance
(95% CI: 1.21 - 6.64) of hepatitis C infection in comparison
to married participants.

5. Discussion

The results of our study suggest that the prevalence of
hepatitis C, HbsAg, and HIV among homeless people in Za-
hedan was 13%,2.7%, and 0.3%, respectively. According to the
World Health Organization, 71 million people suffer from

chronic hepatitis C worldwide, which is most prevalent in
the Eastern Mediterranean area (2.3%); besides, 23% of new
cases and 33% of mortality cases have been in patients with
intravenous injection (1).

The prevalence of hepatitis C was 13% in our study.
Based on a meta-analysis study, the worldwide hepatitis C
prevalence in homeless people is 3.9% - 36.2% (14). Stud-
ies conducted in Iran showed a prevalence of 31.27% in
Lorestan, 23.3% in Tehran, and 56% in injection drug users
in Arak (15-17). The present study suggests that the preva-
lence of hepatitis C is lower in Zahedan than in other re-
gions of Iran, but higher than in some regions in the world.
Hepatitis C was also revealed to be more prevalent in our
study participants than in the general population (0.6%) of
Iran (5). According to the literature, factors such as a low
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Table 3. Prevalence of Hepatitis B and C among Homeless People Based on Risk Factor Histories (Imprisonment, Family History, Smoking, Illicit Sex, Drug Abuse, and Drug

Injection)
HCV, No. (%) HBV, No. (%)
Variables Number of Cases
No Yes No Yes

Imprisonment history

Yes 156 124 (79) 32(21) 151(97) 5(3)

No 173 163 (93) 12(7) 169 (98) 4(2)
P for fisher exact test < 0.001 0.741
Smoking history

Yes 244 208 (85) 36(15) 238(97) 6(3)

No 85 77(91) 8(9) 82(97) 3(3)
P for chi-square test 0.143 0.086
Drug abuse history

Yes 305 262 (81) 43(19)  298(98) 7(2)

No 24 23(96) 1(4) 22(92) 2(8)
P for chi-square test 0.141 0.134
Illicit sex history

Yes 81 66 (81) 15 (19) 80(99) 1(1)

No 248 219(88)  29(12)  240(97) 8(3)
P for chi-square test 0.087 0306
History of injecting drugs

Yes 19 11(58) 8(42) 8(95) 1(5)

No 310 274(88) 36(12)  302(97) 8(3)
P for chi-square test 0.001 0.49
Family history of disease

Yes 1 2(18.2) 9(81.8) 9(818)  2(182)

No 318 283(89) 35 (11) 311(98) 7(2)
P for chi-square test < 0.001 0.001

awareness level and high prevalence of risky behaviors in
homeless people have led them to be more prone to hep-
atitis, HIV, and other sexually transmitted diseases (18, 19).
Ilicit drug injections and risky sexual behaviors increase
the chance of homeless people getting infected with blood-
borne diseases (20, 21), which can justify the higher preva-
lence of HCV among homeless people in Zahedan in com-
parison with the general population in Iran.

The present study discovered that the prevalence of
HBsAg in homeless people of Zahedan was 2.7%. This preva-
lence was revealed to be higher than that of other Iran
provinces (16), such as Lorestan (0.98%), and almost equal
to the prevalence of hepatitis B in Tehran (2.6%) (15). The
prevalence of hepatitis B in the general population has
been reported at3.3% in the Eastern Mediterranean region
(2) and 2.2% in Iran (4), which is not different from the
prevalence of hepatitis B in Zahedan. Co-infection of HBV
and HCV was 0.6% in this study. Only one case of HIV (0.3%)
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was reported in our study, while the prevalence of HIV in-
fection was reported to be 0.3% - 21.1% around the world
(14), 6.5% in Lorestan (16), 3.4% in Tehran (15), and 19% in
Arak (17).

Establishing permanent homeless shelters and tran-
sient damage control centers (DIC) across the city of Za-
hedan, in addition to providing hot meals, clothes, free
education, and consulting sessions regarding specific dis-
eases such as HIV and hepatitis, and handing out free sy-
ringes to the homeless, have increased their awareness re-
garding risky behaviors, which might be the reason for the
low prevalence of HIV, hepatitis B, and even hepatitis C in
our study in comparison with that of other regions in Iran.
The multivariate analysis revealed that the indicators of in-
jection by sharing syringes, imprisonment history, history
of sexual abuse, and being widowed or divorced contribute
to the risk of hepatitis C infection. The overall prevalence
of hepatitis C is 13.2% in imprisoned people (22) and 28%
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Table 4. Factors Contributing to Hepatitis C after Controlling for Confounding Factors

Variable Number of Cases Hepatitis C Prevalence, No. (%) 0dds Ratio, (95% Confidence Interval)
Imprisonment history

No 173 12(6.9) 1

Yes 156 32(20.5) 2.32(1.08 - 4.98)
History of sexual abuse

No 302 34(11.3) 1

Yes 26 10 (38.5) 3.73(136-10.26)
History of injection with sharing syringes/needles

No 292 30(10.3) 1

Yes 24 12(50) 5.11(1.97-13.28)
Marital status

Married 170 16 (9.4) 1

Single 94 13(13.8) 1.08(0.45 - 2.60)

Widowed or divorced 65 15(23) 2.83(1.21-6.64)

in Iranian prisoners (23). According to our results, impris-
onment history led to a two-time increase in the chance
of hepatitis C. There is strong evidence that injection with
used syringes is among the significant risk factors of HCV
infection in prisoners (24). People with risky behaviors be-
ing gathered in enclosed environments, such as prisons,
and prisoners’ limitations of access to hygienic services
and, therefore, reusing syringes, can increase the risk of
hepatitis C infection in these inmates.

According to our results, reusing syringes increased
the chance of hepatitis C by five times. Globally, 60 - 80%
of people with a history of intravenous injection are prone
to hepatitis C infection, mainly due to sharing needles
and syringes (21). Limited access to harm-reduction inter-
ventions, unemployment, being deprived of sufficient in-
come, and a low literacy level among homeless people, to
which our cases were no exception, can lead to the use of
previously used syringes which will, in turn, increase their
risk of hepatitis C infection.

According to our results, the history of being sexually
abused increased the chance of hepatitis C infection by
three times. Some studies suggest that hepatitis C virus
RNA found in the semen, vaginal discharges, saliva, and
cervix smears indicates the chance of sexual transmission
of this disease (25). Factors such as using illicit drugs after
or before sexual intercourse, having multiple sexual part-
ners, and co-occurrence of other sexually transmitted dis-
eases are related to the chance of HCV transmission in vul-
nerable patients (26). Due to the lack of social support and
strong family connections, homeless people are prone to
risky sexual behaviors, as well as risky injections, which
can justify the high hepatitis C prevalence in our study.
This relationship has also been mentioned in several other

studies (25, 27).

Additionally, our study indicated that being widowed
or divorced increases the chance of hepatitis C by two
times, which can be a result of the different lifestyles of
these people and the higher possibility of engaging in risky
behaviors. Individuals without social support have greater
difficulty in accessing health services, which tends to in-
crease the risk of exposure to HCV and other pathogens.

One of our research limitations was that the informa-
tion on risk factors was directly obtained from the partic-
ipants. The authors tried to make up for this issue by con-
firming the information through consulting local people,
shelter trustees, and drop-in centers.

The present study revealed that despite the existing in-
terventions, homeless people are still prone to infectious
diseases such as hepatitis B, hepatitis C, and HIV, due to
a compromised immune system, poor nutrition and hy-
giene, and overcrowding in shelters. Particular activities
that some homeless people engage in, such as survival sex
or intravenous drug use, also increase the spread of dis-
ease. It is recommended that preventive measures such as
treatment, hepatitis B vaccination, and screening be per-
formed on the homeless. There is also a need for policy-
makers to increase the health literacy of the homeless re-
garding such risky behaviors.

5.1. Conclusions

According to the present research results, it can be in-
ferred that the prevalence of HBV, HCV, and HIV infections
and their risk factors are higher in homeless people than
in others. To control the aforementioned infectious epi-
demics among the homeless, preventive interventions, ed-
ucation, and improving the level of health literacy regard-
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ing risky behaviors must be realized, on top of providing
social support for homeless people in our country.
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