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Abstract

Background: Chronic HCV infection causes substantial morbidity and mortality and, in co-infection with HIV, may
result in immunological and virological failure following antiretroviral treatment. Estimates of HCV infection, co-
infection with HIV and associated risk practices among PWID are scarce in Africa. This study therefore aimed at
estimating the prevalence of HCV and associated risk factors among PWID in the largest metropolitan city in
Tanzania to inform WHO elimination recommendations.

Methods: An integrated bio-behavioral survey using respondent-driven sampling was used to recruit PWID residing
in Dar es Salaam, Tanzania. Following face-to-face interviews, blood samples were collected for HIV and HCV
testing. Weighted modified Poisson regression modeling with robust standard errors was used in the analysis.

Results: A total of 611 PWID with a median age of 34 years (IOR, 29-38) were recruited through 4 to 8 waves. The
majority of participants (94.3%) were males, and the median age at first injection was 24 years (IQR, 19-30). Only
6.55% (40/611) of participants reported to have been enrolled in opioid treatment programs. The weighted HCV
antibody prevalence was 16.2% (95%Cl, 13.0-20.1). The corresponding prevalence of HIV infection was 8.7% (95%C|,
6.4-11.8). Of the 51 PWID who were infected with HIV, 22 (43.1%) were HCV seropositive. Lack of access to clean
needles (adjusted prevalence ratio (APR), 1.76; 95%ClI, 1.44; 12.74), sharing a needle the past month (APR, 1.72;
95%Cl, 1.02; 3.00), not cleaning the needle the last time shared (APR, 2.29; 95%Cl, 1.00; 6.37), and having
unprotected not using a transactional sex (APR, 1.87; 95%Cl, 1.00; 3.61) were associated with increased risk of HCV
infection. On the other hand, not being on opioid substitution therapy was associated with 60% lower likelihood of
infection.

Conclusions: The HCV antibody prevalence among PWID is lower than global estimates indicating potential for
elimination. Improving access to safe injecting paraphernalia, promoting safer injecting practices is the focus of
prevention programing. Screening for HIV/HCV co-infection should be intensified in HIV care, opioid substitution
programs, and other point of care for PWID. Use of direct-acting antiretroviral treatment would accelerate the
achievement of hepatitis infection elimination goal by 2030.
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Background

Chronic hepatitis C virus (HCV) infection is a major
health problem affecting approximately 185 million
people globally with people who inject drugs (PWID)
bearing the brunt of the epidemic [1-3]. HCV preva-
lence among PWID varies widely but it is estimated that
52.3% of the 15.6 million PWID globally are HCV sero-
positive with an estimated incidence rate of 5 to 45% [1].

While infection with HCV has been attributed to de-
velopment of chronic infection in 80% of cases, up to
11% of those with chronic infection develop liver cirrho-
sis within 20 years with potential for liver failure and he-
patocellular carcinoma [4, 5]. In sub-Saharan Africa
where the rate of HIV infection is high and the fact that
HIV and HCV share some transmission risk factors such
as injecting behaviors, the potential for HIV/HCV co-
infection is extremely high [6—8]. HIV/HCV co-infection
results into accelerated hepatic fibrosis, higher rates of
liver decompensation and death compared to HCV
mono-infection [7, 9, 10].

A facility-based study involving 630 PWID attending
opioid substation therapy (OST) in Dar es Salaam,
Tanzania, revealed that more than half (57%) of PWID
were seropositive for HCV [11]. A recent analysis of data
from 1350 PWID attending OST indicated that, of the
HCV seropositive PWID, 44% were co-infected with
HIV [12].

Direct-acting antiretroviral (DAA) treatments have
changed HCV to be an easily curable infection [13-15].
Studies have indicated that treatment of all persons in-
fected with HCV with DAA is cost-effective and in-
creases potential for elimination [14, 16]. In 2018, the
World Health Organization (WHO) released a guideline
for the care and treatment of persons diagnosed with
chronic hepatitis C Virus Infection to facilitate the global
goals of eliminating HCV by 2030 [15].

Modeling studies have indicated that prevention im-
pact to be achieved by initiating the WHO recommen-
dation depends on the prevalence of HCV among PWID
[13]. This study therefore aimed at estimating the preva-
lence of HCV infection, HIV/HCV co-infection, and as-
sociated risk factors among PWID in the largest
metropolitan city of Dar es Salaam, Tanzania, to inform
elimination programming.

Methods

Design and setting

This was a cross-sectional integrated bio-behavioral sur-
vey (IBBS) of PWID living in Dar es Salaam, Tanzania.
The study was conducted between September and De-
cember 2017 recruiting PWID from five municipalities
of Dar es Salaam, the largest metropolitan city in
Tanzania, with an estimated population of 5 million
people. A recent IBBS indicate that the city has
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substantial number of PWID with HIV prevalence as
high as 15% compare to the general population estimate
of 4.7% among adult aged 15-64 in the city [6, 17].

Study population

Participants were eligible if they were aged 18 and above,
had injected drugs during the past 3 months, and resi-
dent of any of the five municipalities of Dar es Salaam.
In this study, residence was defined as having an address
in the city and having lived in the city for the past
6 months preceding fieldwork.

Power and sample size estimation

Power and sample size estimates were based on the esti-
mates for HIV infection among PWID of 15.5% from a
survey conducted in 2014 [6]. With a precision of 5%
and design effect (DEFF) of 3, based on the median
DEFF found for key variables in similar previous surveys
in the country, the minimum sample size was estimated
to be 601.

Sampling and recruitment

Respondent-driven sampling (RDS), a method developed
for the sampling from populations for which there is no
available sampling frame, was used to recruit study partici-
pants. RDS is based on the principle that members of the
target population refer other members of the same popu-
lation to participate, so that the sample is established by
successive generations of recruitment referrals. RDS builds
on a mathematical model which provides a theoretical
basis for estimation of population proportions and their
variances through statistical adjustment [18, 19].

Data collection tool

Previously used questionnaire for surveys of PWID were
adapted and used in this survey [6]. The questionnaire
was pre-tested among peer educators before implemen-
tation in the field to assure that language, cultural, and
peer norms are considered. All questions were translated
from English to Swahili and translated back to English
to ensure face validity. The questionnaire was uploaded
onto the Open Data Kit (ODK) platform and assessed
for consistency. All information for each participant was
linked to a coupon number given to each participant.
Each participant had to have a coupon to participate. In
the formative assessment phase, we assessed the accept-
ability of using electronic data collection methods for
data collection and to alleviate any misconceptions on
use of these device such as taking images or recordings.

Data collection procedures

A total of 5 seeds were recruited from different client
meeting points through contacts made by peer educa-
tors. Seed selection was done to ensure that PWID from
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different socioeconomic groups, sex, locality, and educa-
tion levels are represented. Before recruitment, partici-
pants were screened for eligibility by a trained screener,
a former PWID who stopped injecting after enrolment
into OST. Upon giving informed consent, face-to-face
interviews using a tablet were conducted by trained re-
search assistants. Following the face-to-face interview,
participants who also consented to biological testing re-
ceived pre-test counseling for HIV, and hepatitis follow-
ing the National guidelines for HIV testing and
counseling in clinical settings. A qualified and trained
phlebotomist collected 10 ml of venous blood from the
left arm following standard blood collection procedures.
All collected specimen were labeled with the partici-
pant’s coupon identification number, which served as
the link between the specimen and the participant’s
completed questionnaire. After completion of data col-
lection activities, each recruiter received three recruit-
ment coupons with which to recruit their peers into the
survey. Enrolled seeds recruited the first wave of partici-
pants for the survey. Participants received compensation
for transport to come to the interview venue amounting
into approximately US$ 4 and they also received ap-
proximately US$ 2 for each of the three fellow PWID re-
cruited. The rate for this reimbursement agreed upon by
the key population for HIV advisory board which in-
cludes a PWID and was approved by the ethic review
committee.

Laboratory testing

HIV testing was done with SD Bioline HIV-1/2 3.0 rapid
test (Standard Diagnostics, Inc., Korea). Non-reactive re-
sults were considered negative for HIV antibodies
whereas reactive results were subsequently tested with
Uni-GoldTM HIV-1/2 (Trinity Biotech Plc, Ireland).
Discrepant results between the first and second rapid as-
says were resolved by Enzygnost HIV Integral 4 (Sie-
mens, Germany). Presence of hepatitis B and C
antibodies were tested using Murex HBsAg version 3
ELISA (Diasorin, UK) and Murex HCV ELISA (Diasorin,
UK) respectively.

Data analysis

Data analysis was carried out using STATA version 15
and RDSAT statistical packages. Use of RDS result into
different selection probability for each participant with
larger networks is more likely to be represented than
smaller ones. Data were therefore weighted by calculat-
ing weight as an inverse of the participant’s network size
and controlled clustering by multiplying the weight by
the sample size and divided it by the sum of the weights.
Categorical variables were summarized by calculating
proportions and differences in proportion examined
using x2 test. Median and interquarter range (IQR) were
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used to summarize continuous variables. Because of
higher prevalence of the outcome variable (HCV infec-
tion), we employed weighted modified Poisson regres-
sion with robust standard error to estimate crude
prevalence ratio (PR) instead of conventional logistic re-
gression which would have overestimated the odds ratio.
A stepwise-backward elimination weighted modified
multivariable Poisson regression models with robust
standard errors were built to identify independent pre-
dictors of HCV infection. The best parsimonious model
was based on the lowest Akaike Information criteria
(AIC). All analyses were two-tailed and the significance
level was set at 5%.

Results

A total of 611 eligible PWID were recruited through 4
to 8 recruitment waves during the data collection period.
Majority of those who participated were male (94.3%,
576/611) with an overall median age of 34 years (IQR,
29-38). Majority of the participants (73.0%, 446/611) re-
ported to have completed primary education, half
(52.9%, 323/611) never married, 71.5% (437/611) were
born and raised in the city of Dar es Salaam, and half
(48.6%, 297/611) lived with their family. Self-
employment including petty trading was the main source
of income (73.7%, 450/611) and the median monthly in-
come was Tanzania Shillings (TZS) 150,000 (IQR, 80,
000-300,000) (Table 1).

Risk injecting and sexual behaviors

Unsafe injecting practices and other risk behaviors for
HCV infection in this population were common. The
median age at first injection was 24 years (IQR, 19-30).
Of the 611 participants, 486 (76.6%) reported to inject
drugs several times per day and nearly a third (29.8%,
182/611) did not have access to clean needles every time
they needed one. While 41.4% (253/611) reported to
have ever shared a needle, 68.4% of those (173/253)
shared a needle during the past month and 67.1% (116/
173) of those shared past months did not wash a needle
before injecting (Table 1). With regards to sexual behav-
iors, nearly three quarter (69.1%, 422/611) reported to
have ever sold sex and about half (48.1%, 203/422) did
so during the last month preceding the survey. A large
majority (70.0% 142/203) of those who sold sex last
month did not use a condom. Being exposed to physical
violence (beaten) was reported by 37.1% (227/611) of the
participants and 14.9% (91/611) reported sexual violence
involvement. Only a third of the participants had com-
prehensive knowledge of HIV transmission and preven-
tion (36.8%, 225/611) and while almost similar
proportion perceived themselves to be at lower or no
risk of infection (32.9%, 201/611). Of all the study
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Table 1 Comparison of sociodemographic characteristics by HCV Infection among PWID in Dar es Salaam, Tanzania

Variable Category n (%) HCV infection p
Positive n (%) Negative n (%) value
Age groups (years) 15-24 54 (8.84) 4 (747) 50 (92.59) 0.181
Sex 25-34 267 (83 42 (15.91) 222 (84.09)
35 and above 29 (47.46) 50 (17.42) 237 (82.58)
Male 576 (94.27) 91 (15.91) 481 (84.09) 0.908
Female 35(5.73) 5(15.15) 29 (84.85)
Occupation None 61 (9.98) 14 (23.33) 46 (76.67) 0.082
Petty/self-employed 450 (73.65) 72 (16.14) 374 (83.86)
Employed 100 (16.37) 10 (10.10) 89 (89.90)
Education level No formal 32 (523) 5(16.13) 26 (83.87) 0.999
Primary 446 (73.00) 70 (15.84) 372 (84.87)
Secondary and above 133 (21.77) 21 (15.91) 111 (84.09)
Marital Status Never married 323 (52.86) 47 (14.46) 274 (85.36) 0.117
Married/cohabiting 115 (18.82) 14 (12.28) 100 (87.72)
Divorced/separated 173 (28.31) 35 (20.59) 135 (79.41)
Time lived in Dar es Salaam Born and raised 437 (71.52) 65 (15.05) 367 (84.95) 0382
Not born 174 (2848) 31 (17.92) 142 (82.08)
Income past month (TZS) < 50,000 116 (18.99) 14 (12.07) 102 (87.93) 0.175
50,000-120,000 145 (23.73) 25 (17.36) 119 (82.64)
121,000-200,000 95 (15.55) 10 (10.64) 84 (89.36)
> 200,000 255 (41.73) 47 (18.73) 204 (81.27)
Currently living with Alone 181 (29.62) 30 (16.67) 150 (83.33) 0434
Family 297 (4861) 51 (1741) 242 (82.59)
Partner 101 (16.53) 12 (12.00) 88 (88.00)
Friends 32 (5.24) 3(9.39) 29 (90.63)

participants, only 6.55% (40/611) reported to have been
enrolled in Opioid Treatment Program (Tables 1 and 2).

Prevalence of HCV infection and HIV/HCV co-infection
The weighted HCV antibody prevalence in the popula-
tion was 16.2% (95%CI, 13.0-20.1). The corresponding
prevalence of HIV infection was 8.7% (95%ClI, 6.4—11.8).
Of the 51 PWID who were infected with HIV, 22
(43.1%) tested positive for HCV infection. The rate of
HIV/HCV co-infection was significantly higher among
men as compared to female (50.0% versus 23.1%, p <
0.001) and those aged above 35 as compared to those
aged 15-24 (52.6% versus 0.0%, p < 0.001).

While infection with HCV among PWID in Dar es
Salaam did not vary by sociodemographic characteris-
tics, the prevalence increased with years of injection
(p=0.034), lack of easy access to clean needles
(18.99% versus 14.55%, p = 0.042), sharing needles the
past month (18.33% versus 11.59, p=0.007), not
cleaning needle the last time it was shared (19.10%
versus 6.00%, p=0.026), and reporting to ever been

arrested the past year (19.52% versus 13.28%, p=
0.038) (Table 2).

Factors associated with HCV infection
Crude modified Poisson regression of factors associated
with HCV infection revealed that PWID who have
injected for 7 years or more were associated with a
three-fold increased risk of HCV infection. Reported lack
of access to clean needles when in need (PR, 1.83;
95%CI, 1.54; 11.27), shared needle last month (PR, 1.68;
95%CI, 1.00; 2.94), not cleaning a needle the last time it
was shared (PR, 2.27; 95%CI, 1.01; 6.38) were signifi-
cantly associated with increased risk of HCV infection.
On the other hand, PWID who were not been enrolled
on Opioid Treatment Program had a 60% lower risk of
HCV infection as compared to those enrolled in the pro-
gram (PR, 0.40; 95%CI, 0.25; 0.64) (Tables 3 and 4).
Estimation of independent risk factors for HCV infec-
tion in a modified multivariable Poisson regression model-
ing indicated that having injected for 7-9 years (APR,
3.41; 95%CI, 1.04; 11.14) and more than 10 years (APR,
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Table 2 Comparison of injecting and other Risk characteristics by HCV Infection among PWID in Dar es Salaam, Tanzania

Variable Category n (%) HCV infection p
Positive n (%) Negative n (%) value

Age at first injection <15 57 (9.33) 12 (21.05) 45 (78.95) 0334
16-18 79 (12.93) 15 (18.99) 64 (81.01)
>18 475 (77.74) 69 (14.71) 400 (85.29)

Duration of injection (years) <1 47 (7.69) 3 (6.38) 44 (93.62)
1-3 108 (17.68) 3(12.26) 93 (87.74) 0.034
4-6 117 (19.15) 3(11.21) 103 (88.79)
7-9 79 (12.44) 6 (21.33) 59 (78.67)
10+ 263 (43.04) 51 (19.54) 210 (80.46)

Injection past month, how often Once/day 19 (3.11) 1(5.26) 18 (94.74)
> 1 per day 468 (76.60) 78 (16.85) 385 (83.15) 0.506
Once/week 50 (8.18) 7 (14.29) 42 (85.71)
> 1 per week 74 (12.11) 10 (13.51) 64 (86.49)

Access to clean needle when needed Yes 429 (70.21) 62 (14.55) 355 (85.45) 0.042
No 182 (29.79) 34 (18.99) 154 (81.01)

Flash blood past month* Yes 28 (4.58) 2 (741) 25 (92.59) 0218
No 583 (95.42) 94 (16.26) 484 (83.74)

Ever shared needle Yes 253 (41.471) 41 (1647) 208 (83.53) 0.736
No 358 (58.59) 55 (1545) 301 (84.55)

Shared needle past month Yes 173 (68.38) 33 (1833) 147 (81.67) 0.007
No 80 (31.62) 8 (11.59) 61 (8841)

Cleaned needle last time shared Yes 57 (32.95) 3 (6.00) 47 (94.00) 0.026
No 116 (69.05) 8 (19.10) 161 (80.90)

On opioid treatment Program Yes 40 (6.55) 4 (35.90) 25 (64.10) <0.001
No 571 (93.45) 2 (14.49) 484 (85.51)

Ever sold sex Yes 422 (69.07) 0(16.71) 349 (83.29) 0.397
No 189 (30.93) 6 (13.98) 160 (86.02)

Sold sex past month Yes 203 (48.10) 0 (14.85) 172 (85.15) 0.326
No 219 (51.90) 40 (1843) 177 (81.57)

Condom use last paid sex Yes 61 (30.05) 5(8.20) 56 (91.80) 0.080
No 142 (69.95) 25(17.73) 116 (82.27)

Ever beaten past year Yes 227 (37.15) 34 (15.11) 191 (84.89) 0.695
No 384 (62.85) 62 (16.32) 318 (83.68)

Forced sex past year Yes 91 (14.89) 10 (11.11) 80 (88.89) 0.181
No 520 (85.11) 86 (16.70) 429 (83.30)

Ever arrested past year Yes 358 (58.59) 49 (19.52) 202 (80.48) 0.038
No 253 (41.41) 7 (13.28) 307 (86.72)

Comprehensive HIV knowledge Yes 225 (36.82) 34 (15.18) 190 (84.82) 0.722
No 386 (63.18) 62 (16.27) 319 (83.73)

Risk perception No or low 201 (32.90) 31 (15.50) 169 (84.50) 0.662
Moderate 92 (15.06) 17 (19.10) 72 (80.90)
High 318 (52.05) 48 (15.19) 268 (84.81)
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Table 3 Modified Poisson regression modeling of socio-demographic risk factors for HCV infection among PWID in Dar es Salaam,

Tanzania
Variable Category PR (95%Cl) APR (95%Cl) p value
Age groups (years) 15-24 1 1
25-34 2.14 (0.80; 5.74) 2.11 (0.81; 5.76) 0.129
35 and above 235 (0.88; 6.24 235 (0.89; 6.27) 0.088
Sex Male 1 1
Female 0.95 (041; 2.18) 0.98 (0.43; 2.25) 0.950
Education level No formal 1 1
Primary 0.98 (0.42; 2.25) 0.97 (043; 2.22) 0.950
Secondary and above 0.99 (0.40; 2.47) 0.97 (040; 2.36) 0.954
Marital status Never married 1 1
Married/cohabiting 0.84 (0.48; 1.46) 0.81 (046; 141) 0456
Divorced/separated 140 (0.94; 2.09) 1.31 (0.87; 1.98) 0.201
Time lived in Dar es Salaam Born and raised 1 1
Not born 1.19 (0.80; 1.75) 1.20 (0.82; 1.78) 0342
Income past month (TZS) < 50,000 1 1
50,000-120,000 144 (0.78; 2.64) 142 (0.77; 2.60) 0253
121,000-200,000 0.88 (041; 1.89) 0.83(0.38; 1.82) 0636
> 200,000 1.55 (0.89; 2.70) 1.50 (0.86; 2.62) 0.152
Currently living with Alone 1 1
Family 1.04 (0.69; 1.57) 1.06 (7.00; 1.60) 0.783
Partner 0.72 (0.38; 1.34) 0.71 (0.38; 1.33) 0.292
Friends 0.56 (0.18; 1.73) 0.59 (0.19; 1.83) 0.362

2.96; 95%CI, 1.00; 9.13) were associated with three times
higher risk of HCV infection. Similarly, history of injecting
several times per day was associated with three-fold the
risk of HCV infection (APR, 3.25, 95%CI, 1.01; 22.41).

Lack of access to clean needle when one is in need of
one, and sharing needles during the past month, were
associated with a 76% (APR, 1.76; 95%CI, 1.44; 12.74)
and 72% (APR, 1.72; 95%CI, 1.02; 3.00) increased risk of
HCV infection in this population. Additionally, not
cleaning a needle the last time it was shared was associ-
ated with twice the risk of HCV infection (APR, 2.29;
95%CI, 1.00; 6.37).

Although crude analysis indicated a none statistically
significant association, after adjustment of confounders,
PWID who did not use a condom the last time they en-
gaged in a transactional sex was associated with 87% in-
creased risk of HCV infection (APR,1.87; 95% CI, 1.00;
3.61). In the contrary, not being enrolled in opioid treat-
ment program was independently associated with 61%
decreased risk of HCV infection in this population
(APR, 0.39, 955CI: 0.24; 0.63) (Tables 3 and 4).

Discussion
This study presents the first national estimates of HCV
and HIV/HCV co-infection among PWID recruited from

the general population in Tanzania. The prevalence’s of
HCV antibody and HIC/HCV co-infection were 16%
and 43%, respectively, and associated with unsafe inject-
ing behaviors and risk sexual practices.

The prevalence of HCV infection in this study was es-
timated to be 16.2% and ranged from 13.0 to 20.1%. This
estimate is lower than the global prevalence of 52.3% but
similar to that of sub-Saharan Africa estimated to be
21.8% [1]. On the other hand, our estimate is more than
half (57%) of what was estimated earlier in the city [11].
The observed difference could be explained by differ-
ences in the recruitment methods. The previous study
included PWID enrolled in methadone substitution ther-
apy who most likely represented a selected population.
While duration since injection did not differ between
those enrolled and those not enrolled in OST (p = 0.104)
it is possible that PWID on OST are more likely to have
been high-risk injectors who had succumbed adverse
consequences forcing them to enroll for treatment.
These results, however, differ from what has been pub-
lished elsewhere [1-3, 20]. Various studies including a
Cochrane Review and meta-analysis have provided evi-
dence that OST and NSP are associated with reduced
risk of HCV infection [21]. To effectively realize a sub-
stantial reduction in HCV infection rates, research and



Leyna et al. Harm Reduction Journal

(2019) 16:68

Page 7 of 10

Table 4 Modified Poisson regression modeling of injecting and other risk factors for HCV infection among PWID in Dar es Salaam,

Tanzania
Variable Category PR (95%Cl) APR (95%Cl) p value
Age at first injection <15 1 1

16-18 0.90 (0.46; 1.78) 0.86 (0.44; 1.69) 0.658

>18 0.69 (040; 1.21) 061 (0.35; 1.07) 0.084
Duration of injection (years) <1 1 1

1-3 2 (0.57; 643) 9 (0.59; 6.70) 0.265

4-6 6 (0.52; 5.89) 1(0.54; 6.10) 0338

7-9 334 (1.03; 10.87) 341 (1.04;,11.14) 0.041

10+ 3.06 (1.00; 941) 2.96 (1.00; 9.13) 0.049
Injection past month, how often Once/day 1 1

> 1 per day 3.20 (0.90; 21.83) 3.25(1.01; 22.47) 0.037

Once/week 2.71 (1.00; 20.64) 2.75(0.93; 21.04) 0.059

> 1 per week 2.57 (0.84; 18.87) 265 (0.80; 19.65) 0.063
Access to clean needle Yes 1 1

No 1.83 (1.54;11.27) 1.76 (1.44; 12.74) 0.006
Flash blood past month* No 1 1

Yes 2.19 (0.57; 8.44) 2.13(0.55; 8.13) 0.269
Ever shared needle Yes 1 1

No 0.94 (0.64; 1.36) 0.90 (0.63; 1.38) 0.746
Shared needle past month No 1 1

Yes 1.68 (1.00; 2.94) 1.72 (1.02; 3.00) 0.015
Cleaned last time shared Yes 1 1

No 227 (1.01; 6.38) 2.29 (1.00; 6.37) 0.043
On opioid treatment Yes 1

No 040 (0.25; 0.64) 039 (0.24; 0.63) <0.001
Ever sold sex Yes 1 1

No 0.84 (0.55; 1.29) 0.83 (0.55 (1.26) 0402
Sold sex past month No 1 1

Yes 1.24 (0.80; 1.91) 1.25 (0.81 (1.93) 0.303
Condom use last paid sex Yes 1 1

No 1.77 (0.92; 343) 1.87 (1.00; 3.61) 0.050
Ever beaten past year Yes 1 1

No 1.07 (0.73; 1.59) 1.02 (0.69; 1.52) 0.903
Forced sex past year No 1 1

Yes 150 (0.81; 2.78) 149 (0.80; 2.76) 0.200
Ever arrested past year No 1 1

Yes 47 (1.02; 2.12) 41 (0.97; 2.05) 0.064
Comprehensive HIV knowledge No 1 1

Yes 1.07 (0.72; 1.57) 1.07 (0.73; 1.56) 0.735
Risk perception High 1 1

Moderate 1.23 (0.72; 2.11) 1.26 (0.73; 2.15) 0.396

No or low 0.97 (0.65; 1.49) 0.98 (0.65; 1.50) 0.961
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projection models suggest the need to scale up both
OST and NSP coverage [13, 22]. In sub-Saharan Africa
including Tanzania where OST coverage is still low,
these effects may not be evident. Moreover, given that
estimates from this study come from the general popula-
tion recruitment and corroborate estimates from other
studies in the region, we believe that these estimates
may represent well the magnitude of HCV in this popu-
lation. It is also worth noting that, having injected dur-
ing the past 3 months preceding the study was a
criterion for recruitment in this study. This means that
PWID on OST who have stopped injecting would not be
included in this study except for a few who were yet to
stop injecting. This explains the reported low proportion
of (7%) participants in this study who reported to have
been enrolled in OST program in the city.

In July 2018, the World Health Organization released
a guideline for care and treatment of persons diagnosed
with chronic hepatitis C virus infection [15]. The guide-
line emphasizes on the need to eliminate hepatitis as a
public health threat by 2030. This requires that 90% of
people infected with hepatitis to be diagnosed and 80%
of those infected to be treated. The guideline identifies
PWID as a target population in the current efforts to
eliminate HCV infection. While Tanzania has put for-
ward efforts to address the epidemic among PWID
through provision of harm reduction intervention such
as OST, NSP, and linkage to TB and HIV services, it is
high time that these efforts are scaled up and aligned
with the WHO recommendation on elimination.

HIV/HCV co-infection was substantially high in this
community of PWID compared to what has been pub-
lished in the USA, Australia, and Canada but lower than
those in Caribbean and East Asia and Pacific [3, 23, 24].
While the direct effect of HCV in the natural history of
HIV infection remains unclear, HCV has been found to
significantly contribute into non-AIDS death among
HIV-infected individuals. On the other end, HIV infec-
tion affects the natural history of HCV infection through
enhanced viral replication, decreased clearance of HCV
after acute infection, accelerated liver fibrosis, liver de-
compensation, and death [4, 10, 25]. The National
Guideline for Comprehensive Package of HIV Preven-
tion for Key Population in Tanzania provides guidance
on the need to take conscious decision on the selection
of ART when treating HIV-infected patients with hepa-
titis infection including the need for liver function moni-
toring [26]. Scaling up HIV treatment coverage among
PWID will slow down the detrimental effect of HCV in-
fection including the rate of liver fibrosis [25].

Risk factors for HCV infection in this population were
mostly related to unsafe injecting behavior and risk sex-
ual behavior. Practice of these behaviors underscores
high risk of transmission and acquisition of other blood-
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borne infection including HIV among PWID. Injecting
behaviors identified such as duration one has been
injecting, sharing of needles, frequency of injection, and
poor access to safe injecting paraphernalia are in line
with what has been published earlier nationally and
internationally [6, 12, 27-30].

Access to safe and clean syringes and needles is at the
cornerstone of disease transmission among PWID. The na-
tional prevention package includes provision of safe injecting
equipment as a preventive tool but access to such services
remains a challenge [28]. It is also important to note that
predictors of access to infection prevention commodities are
different from predictors of use [29]. Health promotion
which impacts knowledge and skills for safer injecting be-
haviors particularly addressing unsafe sharing of needles
should be given priority alongside expanding access.

Selling of sex was common among participants in this
study with 69% of PWID indicating to have ever sold sex
and half to have done so during the past month preceding
the survey. Selling of sex included a large (47%) propor-
tion of male who engaged in transactional anal sex. Of
concern was the fact that 70% of those who engaged in
transactional sex did not use a condom. Selling of sex
among PWID has been reported in many studies and
could be related to efforts to secure money to buy drugs
[12, 31-33]. Such desperate attempt may obfuscate hu-
man judgment for safe sex and lead into unprotected sex.
In this study, we found unprotected sex during transac-
tional sex to be associated with 87% increased likelihood
of infection with HCV. These findings call for combin-
ation of intervention among PWID that addresses inject-
ing and risk sexual behaviors, as well as antiretroviral
therapy and Opiate Substitution Therapy [22, 34]. The
provision of such combination intervention should be de-
signed not to be an add-on but possibly stepwise to avoid
perpetuating risk equivalence beliefs [35].

On one hand, the strength of results emanating from
this study lies on the fact that they emanate from a
community-based recruitment, include a large sample, in-
cluded wide selection of seeds, and instituted a careful
screening mechanism using experienced former PWID
screener and attempts were made to control for biases
resulting from the RDS recruitment method. On the other
hand, the cross-sectional nature of the design limits the
assessment of temporal relationship between estimated
risk factor and infection. However, evidence from stronger
designs support the causality of the factors identified. De-
sirability bias emanating from reported sensitive behaviors
such as those related to injecting and sexual behaviors
may also have affected the findings presented.

Conclusions
The HIV antibody prevalence among PWID living in the
Tanzanian largest metropolitan city of Dar es Salaam
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was low than global estimates indicating potential for
elimination. Risk-injecting behaviors played a major role
in HCV infection calling for improved access and use of
safe and clean-injecting equipment. Screening for HIV/
HCV co-infection should be intensified in HIV Care and
Opioid Treatment Programs and other point of care for
people injecting drugs. Use of direct-acting antiretroviral
treatment would accelerate the achievement of hepatitis
infection elimination goal by 2030.
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