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Abstract

Introduction

In recent years, there has been an emergence of commercial motorcyclists in Tanzania
known as boda-boda riders (BBRs); and these are mainly young active males. BBRs are
potentially likely to share a set of high-risk behaviours for transmission of HIV including;
multiple sex partners, alcohol and drug abuse, low condom use, and limited knowledge of
human immunodeficiency virus (HIV). This study was conducted to assess the awareness,
utilization of HIV testing and counselling (HTC) services and sero-status of HIV among BBRs
in Dar es Salaam, Tanzania.

Methods

A cross-sectional study was conducted in August 2016 in three districts (llala, Kinondoni and
Temeke) of Dar es Salaam, Tanzania; 1) to collect quantitative data on knowledge, attitude
and practise of BBRs toward HIV infections (behavioural survey); and 2) to determine HIV
prevalence among BBRs through HTC (sero-survey). Data were collected electronically
using android tablets through the open data kit (ODK).

Results

In the behavioural survey, 973 BBRs (aged 18 - 59 years) were interviewed; majority
(77.7%) were <35 years old and 52.2% were married. Over 93% of BBRs reported that HIV
was a major public health problem in Tanzania and 89.7% thought that they were at high risk
of acquiring HIV. More than 95% knew that HIV is mainly transmitted through unprotected
sex and it could be prevented through use of condoms. However, 99.0% of BBRs had one or
more sexual partners, but only 37.4% used condoms with their regular extra-marital
partners. For the sero-survey, 523 (53.8%) BBRs were tested and only 13 (2.5%) were
positive, with a significantly higher prevalence among those aged 35-59 years. The risk of
HIV infections was significantly lower among married BBRs (OR=0.2; 95%CI: 0.1-0.9,
p=0.041) and those who had regular sexual partners (OR=0.2; 95%CI: 0.1-0.9, p=0.028).
However, the risk was significantly higher among BBRs who were taking alcohol (OR=4.5;
95%CIl: 1.1-18.6, p=0.037).

Conclusion

Despite high knowledge of HIV among BBRs, they were still at high risk of acquiring HIV due
to risky behaviours such as relationships with multiple sexual partners, low use of condoms
and taking alcohol.

Keywords: HIV, Risk factors, Commercial motorcyclists, Bodaboda riders, Dar es Salaam,
Tanzania.
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Introduction

Globally, human immunodeficiency virus (HIV) remains the leading cause of deaths, with
37.9 million people already infected with the virus by 2018 (1, 2). Approximately 40% of the
new HIV infections occur in groups of active young people aged 15-24 years (3). On
average, the prevalence of HIV among adults between 15-49 years of age in Sub-Saharan
Africa (SSA) was 3.9% in 2019 (4). Earlier studies showed that adolescents and youths are
at higher risk of HIV and other sexually transmitted infections (STIs) due to immature
biology, highly sexual active nature, barrier to quality preventive services and contextual
factors (such as poverty and economic activities) (5). According to the Tanzania HIV Impact
survey (THIS) of 2016/17, HIV prevalence among adults (aged 15 - 49) was 4.7% with
approximately 1.4 million people living with HIV (PLHIV) in Tanzania (6). However, in 2018
the estimated prevalence of HIV in Tanzania was 4.6% in adults aged 15-49 while PLHIV

were 1.6 million (7).

Tanzania has implemented different HIV preventive and control measures which
pragmatically aimed at reducing the spread of infection among the community. These
include establishing community-based outreach, HIV testing and counselling (HTC) centres,
link to treatment and care clinics (CTCs), promoting condoms use, safe blood transfusion,
medical male circumcision, introduction of prevention of mother to child transmission
(PMTCT) of HIV and drug addiction treatment houses (8). TheTanzanian ministry of health
reported that, of all 6,109 regional and district facilities that submitted self-reported data in
2017; 26% were offering Antiretroviral therapy (ART) and other services to PLHIV and the
general public through CTCs (9).

The recently emerged commercial motorcycle business in Tanzania and other countries
uses cyclists popularly known as boda-boda riders (BBRs) who provide quick transport
services in both rural and urban areas of the country. Most of these are young active men
who are more likely to share a set of high-risk behaviours for HIV infections, including
multiple sex partners, low condom use and illicit drug use (10). BBRs are also believed to
have low levels of knowledge about HIV and other STIs, personal negligence or
carelessness and negative attitudes towards condom use which is partly culturally rooted
(11, 12). A study conducted in Uganda reported low (33%) condom use and HIV prevalence
of 7.5% among BBRs, with even higher prevalence (10.9%) among BBRs aged 225 years

compared in those below 25 years of age (3%) (13).
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There is anecdotal evidence showing that HIV pandemic is still a major health problem and

may have a significant impact on the newly emerged risk population of BBRs in Tanzania.
This is supported by the fact that majority of the BBRs are male adolescents and youths
(aged between 18 and 35 years) with potential risk behaviours that might make them
vulnerable to contracting HIV (13). These risky behaviours could be attributed to low
knowledge of HIV and other STIs, personal attitudes towards use of condoms (such as
social stigma about condom use) and low utilization of HIV treatment and care services.
There is paucity of empirical data from studies on the magnitude of the HIV burden among
BBRs, and their knowledge, attitudes and practises (KAPs) toward HIV prevention and
control measures. In order to fill this gap, this study assessed the HIV knowledge and
associated risk factors among BBRs in Dar es Salaam, Tanzania. Specifically, it assessed
the KAPs, prevalence and associated risk factors of HIV infection among BBRs working in

the Dar es Salaam region.

Methods

Study area and population

This study was conducted in August 2016 in three districts (covering both peri-urban and
urban areas) of Dar es Salaam region, namely llala, Kinondoni and Temeke districts. Dar es
Salaam region was purposively selected due to large number of BBRs compared to other
regions in Tanzania (14). According to the 2012 Census, Dares Salaam had a population of
4,364,541 (15) and based on the United Nations - World Population Prospects, it is
estimated that the City of Dar es Salaam will have the population of 7.05 million by
December 2021 (16). It is the most industrialized region and the largest commercial centre in
the country; with HIV prevalence of 4.7% according to the 2016/17 survey (6).
Administratively, the region was divided into three districts of llala, Kinondoni and Temeke
but it has recently been further divided making a total of five districts, namely llala,
Kigamboni, Kinondoni, Temeke and Ubungo. For the purpose of this study, the old
administrative districts (llala, Kinondoni and Temeke) were retained. By 2019 Dar es Salaam
region had 302,169 BBRs (17) and this study involved adult BBRs aged 18 to 59 years doing

their commercial activities in llala, Kinondoni and Temeke districts.

Study Design
This was a cross-sectional survey that utilized a mixture of formative and intervention

approaches. The formative phase involved an exploratory survey to establish level of KAPs
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towards HIV among BBRs. In addition, a sero-survey was also undertaken within the HTC

framework aimed at establishing the prevalence and risk factors of HIV transmission risk

factors of HIV among BBRs.

Sampling technique and Sample size

Probability proportional to size (PPS) technique based on the number of registered BBRs
was used to determine randomly the proportional sample of study participants to be included
in each component of the study.

The sample size was based on the objective of determining the prevalence of HIV among
BBRs which was an unknown population parameter. To estimate the sample size required,
using the formula explained by Lemeshow et al. (18), we assumed an estimated prevalence
within percentage points and 95% confidence. According to the published data of 2019, the
target population of BBRs in Dar es Salaam within the study area was expected to be
302,169 (17). However, during the study we managed to obtain BBRs population data of
2012 from these three municipals whereby, there were 1,334 registered BBRs in llala, 1,735
in Kinondoni and 1,363 in Temeke districts. Assuming that there is no significant difference
on the prevalence of HIV in these districts, the prevalence rates of adult male aged 15-49
years in Dar es Salaam of 5.3% according the Tanzania HIV and Malaria Indicator Survey of
2011/12 (THMIS) (19) was used. The required sample size was calculated such that the
prevalence of HIV can be estimated within 2% of the true general population prevalence of
men with 95% confidence. Assuming the response rate of 90% among BBRs and an HIV
test response rate of 80%, the overall response rate was estimated as r = 0.9*0.8 = 0.72 and
the design effect was 1. The desired sample size for estimating prevalence (p), considering
the design effect and the response rate, then the minimum sample size was estimated to be
670, with an addition of 28% of non-response, the required sample size was adjusted to 857
BBRs. However, the sample size of 973 BBRs was used, based on the proportions of
registered commercial motorcycles (as mentioned above): 316 from llala, 319 in Kinondoni
and 338 from Temeke. Furthermore, at least 50% of all BBRs were randomly selected from
the three districts to participate in the sero-survey (llala = 194, Kinondon = 175 and Temeke
= 154)

Training of study team and tool pretesting
A five-day training of research assistants was conducted prior to initiation of the study.

During the training, orientation on study protocol, good clinical laboratory practice (GCLP)
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and data collection tools was done. Thereafter, pre-testing and pilot survey of the data

collection tools was conduct in Tanga city and the set-up used was considered to be similar
to the selected study site. Pre-testing and pilot survey helped to refine data collection tools
based on experience gained.

Data collection

Before data collection, Information on purpose, benefit and procedure for conducting the
study were discussed with the regional administrative secretary (RAS) and the regional
medical officer (RMO) of Dar es Salaam. Then, the research team was directed to report to
the district executive directors (DEDs) of the three districts to meet with officials responsible
for health. After consultation with the district medical officers (DMOSs), the team then
proceeded to meet with the HIV coordinators in order to start the study activities.

Upon reaching the BBRs posts/stands, the research team leader introduced himself to BBRs
leaders and explained to them the purpose of the study. Thereafter, the BBRs leaders
introduced the study team to his fellows BBRs. The research team leader introduced the
research assistants to the BBRs and clarified the aim of the study to all BBRs present at the
stand. All BBRs who were ready to participate in the study were invited to the nearby ward
executive office (WEO) or street chairpersons’ offices for interview and HIV testing which
was done after signing a written consent form. BBRs meeting the inclusion criteria and
providing consent to take part in the study were assigned unique identification numbers (IDs)
for this study. These BBRs were invited for interviews and testing which were done by
shifts where by the BBRs who were presents at the stand were invited while others
continued with their business of providing transport services to their customers.

Tools for data collection were developed based on the study’s objectives, literature review
and pre-tested in a comparable BBRs population in Tanga City. A structured questionnaire
was originally developed in English and translated in Kiswahili and then translated back in
English by a language expert to ensure consistency before use. The questionnaire was
developed on an Open Data Kit (ODK) software running on android tablets which were
connected via internet to the central server based at the National Institute for Medical
Research (NIMR) Headquarters in Dar es Salaam. Demographic information such as age,
marital status, place of residence and other information including KAP of BBRs towards HIV
and prevention of HIV infection were collected. In order to collect information about sexual
behaviours, respondents were asked questions regarding their sexual relationships, number

of partners and use of condoms for protection against HIV. A regular sexual partner was
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defined as a well-known; permanent sexual partner for unmarried BBRs and an extramarital

partner for married BBRs. A casual sexual partner was defined as a partner whom the BBRs
had one or more sexual encounters without serious commitment and not well-known to one’s
peers. A relationship with commercial sex workers was defined as an encounter between a
BBRs and a woman whereby payments were made for the sexual event.

Respondents were also asked to participate in the sero-survey which involved HTC to
determine the prevalence HIV infection. Individual pre-test counselling sessions were done
to each participant prior to HIV testing.

Sample collection and HIV testing

For BBR who agreed to be tested for HIV, pre- and post-test counselling were done after
which test results were revealed to the respondents. All these activities were conducted by a
study nurse who is a qualified counsellor. A blood sample was collected by finger prick and
tested using the Tanzanian national HIV testing algorithm (20). Participants were first
screened using the SD Bioline rapid test. Briefly, a finger prick blood (20ul) was taken using
a capillary pipette and the blood was put into a sample pad. Four drops of assay diluent
were then added; the test results were read after 20 minutes. For positive test results, a
second rapid test (Uni - Gold™) was used to confirm the results. Briefly, finger prick blood
was taken using a disposable pipette; two drops of blood were dispensed into a sample pad.
Then two drops of wash solution were added and left for 10 minutes to read the results. A
negative test was reported when the first test was negative while a positive test was reported

when the two tests were positive.

Data Management and Analysis

The data were collected electronically using android tablets ODK software through the
central server. To ensure consistency and to minimize data entry errors, the database was
prepared with filters (such as age range, gender etc.). Proportions between groups were
compared using x3-test. Univariate, bivariate and multilevel analysis were done to estimate
adjusted odds ratios (OR) and 95% confidence intervals (Cl) for associations between HIV
and other variables of interest. Univariate analysis was used in exploratory and descriptive
analysis of the data, while multivariate analysis was done to assess the relationship between
two or more covariates, such as age groups and risk of HIV infections. Multilevel analysis was
used to determine the magnitude of the risk between the dependent variable (such as HIV

status) against multiple independent variables (such as socio-demographic variables) while
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controlling for confounding variables which were identified during exploratory analysis. For

multivariate analysis, variables were retained using backward stepwise regression if they
were statistically significant at the level of P<0.2 or if the coefficients of regression of the
other variables in the same computation was substantially changed by their inclusion in the
model. Because the prevalence of HIV in this study was very low, the Penalized Maximum
Likelihood Estimation (PMLE) proposed by Firth (21) was adopted. PMLEs seemed to be
unbiased even in cases with small sample size and very few events when using logistic
regression. Therefore, Firth logistic regression model was substantially proposed to be used
to get odds ratios. P-value was considered significant when it was <0.05.

Results

Baseline characteristics

The study included 973 BBRs with mean age of 29.3 (SD=7.9) years (ranging from 18 to 59
years), and the mean age was not statistically significant among BBRs from the three
districts. Majority of the participants 756/973 (77.7%) were below 35 years of age and
508/973 (52.2%) were married. Most of the BBRs 673/973 (69.2%) had primary education
while 23/973 (2.3%) had no formal education. When categorized based on their area of
business, 587/973 (60.3%) BBRs were from peri-urban areas of Dar es Salaam city (Table
1).

Knowledge and perceived risk of HIV transmission

Out of the 973 BBRs, 909/973 (93.4%) reported that HIV is a major health problem in
Tanzania and 873/973 (89.7%) admitted that they were at high risk of acquiring HIV
infections (Table 2). Majority of BBRs 695/973 (71.4%) reported that commercial sex
workers were at higher risk of getting HIV infections, while other groups including barmaids,
homosexual men and drug abusers were also reported to be at high risk (figure 1 A).
Majority (>95%) of the BBRs reported that sexual intercourse is the major means of HIV
transmission (figure 1 B). The main means of HIV prevention known to BBRs was condom
use while the least known means of HIV prevention was PMTCT through safe delivery
(figure 1 C).
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Table 1: Demographic characteristics of BBRs recruited in the three districts of llala,

Kinondoni and Temeke)

llala Kinondoni Temeke
Variable n=316 (32.5%) | n=319 (32.8%) | n=338 (34.7%) | P-value
Age — mean (SD) 29.3 (7.9) 30.8 (8.5) 27.7 (7.4) 29.4 (7.7) 0.607
Age group, n (%)
18 — 34 years, n=756 (77.7) 218 (69.0) 274 (85.9) 266 (78.7)
35 — 59years, n=217, (22.3) 98 (31.0) 45 (14.1) 72 (21.3) <0.00.1
Marital status, n (%)
Single, n=432 (44.4) 122 (38.6) 174 (54.5) 136 (40.2)
Married, n=508 (52.2) 181 (57.3) 136 (42.6) 191 (56.5)
Divorced, n=33 (3.4) 13 (4.1) 9 (2.9) 11 (3.3) <0.001
Education level, n (%)
No formal education, n=23 (2.3) 7(2.2) 9 (2.8) 7(2.1)
Primary education, n=673 (69.2) 221 (69.9) 214 (67.1) 238 (70.4)
Secondary education, n=277 (28.5) | 88 (27.9) 96 (30.1) 93 (27.5) 0.881
Business location, n (%)
Peri-urban, n=587 (60.3) 203 (64.2) 183 (57.4) 201 (59.5)
Urban, n=386 (39.7) 113 (35.8) 136 (42.6) 137 (40.5) 0.193
Table 2: Knowledge of BBRs on HIV infections by districts (n 973)
Variable llala, Kinondoni, Temeke, X2
n= 316 (25.5%) | n= 319 (32.8%) | n=338 (34.7%) | P-value
HIV in Tanzania n (%)
Major problem,909 (93.4) 295 (93.5) 290 (90.8) 324 (95.8)
Not a major problem,64 (6.6) | 21 (6.5) 29 (9.2) 14 (4.2) 0.015
BBRs are at high risk of HIV
infections
Yes, 873 (89.7) 287 (90.8) 281 (88.2) 305 (90.1) 0.545
No, 100 (10.3) 29 (9.2) 38 (11.8) 33(9.9)
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Figure 1: Knowledge of HIV among BBRs in Dar es Salaam region: Groups of people at
higher risk of HIV infections by level of education (A), means of HIV transmission by level of
education (B) and means of HIV prevention by level of education (C). Black bars represent
no formal education; gray represent primary education while colorless represent secondary

education.
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Attitude and practice towards HIV infections among BBRs
Of all BBRs, 960/973 (98.6%) reported to have had sex with at least one partner in their

lives. Among them, 489/960 (50.9%) reported that they had regular sexual partners whom
they had permanent contacts at the time of the survey and only 183/489 (37.4%) used
condom in their sexual encounters. Among BBRs who had had sex in their lives, 219/960
(22.8%) had sex with a causal sexual partner in a period of three months before the study.
The proportion of BBRs with casual sexual relationships was significantly higher among
those aged 18 — 34 years (186; 25.0%; p=0.002). Of all BBRs who ever had sex in their
lives, 110/960 (11.5%) reported to have had sexual relationship with commercial sexual
partners and majority of these 95/110 (86.4%) used condoms during their last sexual
encounters with commercial workers. The proportion of condom use when engaging with
commercial sexual partners was not significantly different among BBRs of different age
groups (Table 3). Of the BBRs, 82.0% had ever received voluntary counselling and testing
(VCT) for HIV, with higher VCT use (86.2%) among married BBRs.

HIV prevalence and risk factors among BBRs

A total of 523/973 (53.8%) BBRs agreed to undergo VCT for HIV and only, 13/523 (2.5%)
were positive. The prevalence was higher among BBRs aged 35-59 years 6/134 (4.4%),
divorced 1/26 (3.9%) and those from Temeke district 7/154 (4.6%). However, the prevalence
was lower among those who had regular sexual partners, causal sexual partner and ever
used drugs (1.5%, 2.3% and 2.2%, respectively). High HIV prevalence was also reported in
BBRs who had had sex with commercial sex workers (2.7%) and those who were taking
alcohol (3.9%). The risk of HIV infections was significantly lower among married BBRs
(AOR=0.2; 95%CI: 0.1-0.9, p=0.041) and those with regular sexual partners (AOR=0.2;
95%ClI: 0.1-0.9, p=0.028). However, the risk was significantly higher among BBRs who
were conducting business in Temeke district (AOR=4.3; 95%Cl: 1.1-17.2, p=0.037) and
those who were taking alcohol (AOR=4.5; 95%CI: 1.1-18.6, p=0.037 (Table 4).
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Table 3: Attitude and practices of BBRs, their sexual relationships with different

partners and condom use

Variable Age group Total (%) X2
18-34 years n (%) | 35-59 years n (%) P-value

Relationship with regular sexual

partners (n=960)

Yes 412 (55.5) 77 (35.5) 489 (50.9)

No 331 (44.5) 140 (64.5) 471 (49.1) |<0.001

Use of condom with regular sexual

partners (n=489)

Yes 158 (38.4) 25 (32.5) 183 (37.4)

No 254 (61.6) 52 (67.5) 306 (62.6) | 0.328

Relationship with casual sexual

partners (n=960)

Yes 186 (25.0) 33(15.2) 219 (22.8)

No 557 (75.0) 184 (84.8) 741 (77.2) | 0.002

Use of condom with casual sexual

partners (n=219)

Yes 115 (61.8) 21 (63.6) 136 (62.1)

No 71(38.2) 12 (36.4) 83 (37.9) 0.844

Relationship  with  commercial

sexual partners (n=960)

Yes 88 (11.8) 22 (10.1) 110 (11.5)

No 655 (88.2) 195 (89.9) 850 (88.5) | 0.539

Use of condom with commercial

sexual partners(n=110)

Yes 78 (88.6) 17 (77.3) 95 (86.4)

No 10 (11.4) 5(22.7) 15 (13.6) 0.165
Table 4: Prevalence of and risk of HIV infections among BBRs

Variable | HIV Prev n (%) | COR (95% ClI) | P value | AOR (95% ClI) | P value

Age group (n=523)

18 to 34 years (n=389) 7 (1.8) 1 1

35 to 59 years (n=134) 6 (4.4) 2.5(0.9-7.3) 0.093 3.5(1.0-13.2) | 0.058

Marital status (n=523)

Single (n=225) 6 (2.7) 1 1

Married (n=272) 6 (2.2) 0.8 (0.3-2.5) 0.730 0.2 (0.1-0.9) 0.041

Divorce (n=26) 1(3.9) 2.0(0.3-12.3) | 0.460 0.7 (0.1-5.1) 0.719

District of business (n=523)

llala (n=194) | 1(1.6) 1 | |
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Kinondoni (n=175) 3(1.7) 1.1 (0.2-5.0) 0.891 1.5(0.3-7.4) 0.587
Temeke (n=154) 7 (4.6) 2.0(0.8-10.1) | 0.119 4.3 (1.1-317.2) | 0.037
Regular sexual partner
(n=521)
No (n=245) 9 (3.7) 1 1
Yes (n=276) 4 (1.5) 0.4 (0.1-1.3) 0.125 0.2 (0.1-0.9) 0.028
Ever taken alcohol (n=523)
No (241) 2(0.8) 1
Yes (282) 11 (3.9) 4.1 (1.0-16.1) | 0.049 4.5 (1.1-18.6) | 0.037
Education level (n=523) 1
No formal education (n=11) 0 (0.0) 1
Primary education (n=374) 11 (2.9) 0.7 (0.1-13.1) | 0.829
Secondary education (n=138) 2 (1.5) 0.4 (0.1-9.3) 0.584
Causal partner (n=521)
No (n=390) 10 (2.6) 1
Yes (n=131) 3(2.3) 1.0 (0.3-3.4) 0.983
Sex with Commercial sex
workers (n=521) t
No (n=446) 11 (2.5) 1
Yes (n=75) 2(2.7) 1.3(0.3-5.2) 0.721
Ever used drugs (n=523)
No (n=385) 10 (2.5) 1
Yes (n=138) 3(2.2) 0.9 (0.3-3.1) 0.899
COR=Crude 0Odds Ratios; AOR=Adjusted Odds Ratios; Cl=Confidence Interval;

Prev=Prevalence

FThese variables were no included in the multivariate analysis because they did not attain

the pre-set criteria of backward stepwise analysis Of p<0.2 as described in the method.

Discussion

Commercial motorcycle business (Boda-boda) is widely spread in almost all corners of
Tanzania and in big cities such as Dar es Salaam. It mainly involves teenagers, young adults
and middle-aged men and to a lesser extent those above 50 years of age. As revealed by
this study and others (22) majority of BBRs were aged <35 year, with low level of education
and were engaging in potentially high risk practices making them vulnerable to HIV
infections. Although more than half the BBRs were married, they had been engaging in
sexual relationship with regular, casual or commercial sexual partners. This kind of multiple
sexual relationships was likely to make not only BBRs but also their permanent partners

(wives or girlfriends) vulnerable to HIV infections (23, 24).
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Knowledge of BBRs on the magnitude of HIV in this study was quite high and most of them

were aware that they are at high risk of HIV infection. The BBRs were also aware of how HIV
is transmitted and how to prevent its transmission mainly through use of condoms. This high
level of knowledge could be due to different national campaigns which have been
undertaken in Tanzania in the past two decades, to increase public awareness of HIV (25).
Our findings were comparable with those obtained from a study conducted in Nigeria, which
showed that majority of commercial motorcyclists were aware of HIV and the risk of getting
infected due to their occupation (26). Our study also reported that majority of BBRs were
aware that sexual intercourse without condom is the major means of HIV transmission and
this is in line with a study conducted in Kenya (27). Similarly, awareness that condom use is
the main HIV preventive measure could be possibly due to behaviour change
communication interventions for HIV which have been implemented in Tanzania (28). The
level of awareness of HIV transmission and prevention was slightly related to education
level, and this was similar to the study that was conducted in Ghana (29); which
demonstrated that there was no advantage of higher education levels in the knowledge of
HIV preventive measures. However, there was low knowledge with regards to blood
transfusion as one of the means of HIV transmission and PMTCT as one of the preventive
measures possibly related to age and gender. Most of BBRs were young males and a large
proportion were single, suggesting that they rarely got involved in blood transfusion as well
as maternal child health services through antenatal clinics where PMTCT services are
provided.

It was shown that majority of BBRs had multiple sexual relationships including those with
regular sexual partners (apart from their spouses or permanent girlfriends) and only few of
them (~37%) used condoms during sex. The act of having multiple sexual partners and the
reckless behaviour of not using condom during sexual events may increase the risk of
getting HIV infection as previously described (30, 31). Moreover, our study reported that
about 23% and 11.5% of all BBRs had had sexual relationships with causal and commercial
partners, respectively; but majority of these (>62%) used condoms during their encounters.
High proportion of condom use among the BBRs especially with commercial sex workers,
suggest that BBRs had high knowledge and were aware of the high risk of acquiring HIV
from commercial sexual workers (32). Although this was not explored in this study, high
condom use among BBRs who had sex with commercial sexual workers could also be due
to the demand by sex workers (to protect themselves against HIV) as shown in other studies

(33, 34). The findings from other studies revealed that condom use is quite high in
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commercial sex industry, undoubtedly higher than in non-commercial casual partnerships

(35, 36) as also shown by this study. This could also be due to the perception that
commercial sexual workers are playing a major role in spreading HIV infection than other
sexual partners (37). However, the findings from this study showed that majority of the BBRs
including those who were married were not using condoms in their sexual encounters with
regular partners, suggesting that the risk of acquiring HIV among BBRs might still be even
higher although most of them were HIV negative.

The findings also showed that majority of BBRs particularly those who were married had
received VCT services for HIV compared to those who were not married. This could possibly
be due to the fact that most of the married BBRs could have been forced to test before their
marriage as emphasized by some religious groups. Although not formally mandatory but
widely practised/accepted in Tanzania and elsewhere, VCT before marriage has been
considered as one of the key strategies for the control of HIV by reducing the potential
transmission among new couples (38). A study conducted in Malawi reported that premarital
VCT was beneficial and resulted in more marriages which were HIV free (39). Thus,
continuously receiving VCT services is among of the strategies for protecting individuals
from HIV infections (40) and it should be emphasized across all age groups.

The study findings revealed very low HIV prevalence among BBRs contrary to what was
previously reported in Uganda (41).In addition, the prevalence and risk of HIV infection was
found to be lower among married BBRs than divorced ones. This could imply that being
married might act as a shield against HIV infection as reported in a study conducted in
Taiwan (42). In recent years, most of the SSA countries including Tanzania have
experienced a decrease of HIV infection (43). This has been attributed to different
intervention measures, such as use of antiretroviral drugs (ARVs) among PLHIV and the
scale-up of community awareness (education) towards HIV transmission and prevention
leading to high knowledge and uptake of these and other HIV interventions (44). The results
of this study show that the prevalence of HIV infection was higher among BBRs who were
taking alcohol and their risk was six times higher compared to those who were not taking
alcohol. This may imply that taking alcohol has an effect on decision to have sex, consistent
use of condoms and adherence to other HIV preventive strategies (45). Higher prevalence of
HIV in Temeke district could be attributed to socio-demographic and economic factors. The
district has very high population density, high proportion of young and un-employed adults
(15 — 49 years) and low socio-economic status which could potentially increase the risk to
HIV infection (46).
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Study limitations

The study was proposed to be conducted in only one region of Dar es Salaam, due to limited
funds. The findings may not be representative of the other regions and the study might have
failed to capture the wide range of behaviours among BBRs from other regions towards HIV

infections, prevention, and its control measures.

Conclusion

The study showed that BBRs had high knowledge of HIV but were still at high risk of
acquiring HIV due to risky behaviours such as relationships with multiple sexual partners,
low use of condoms and taking alcohol. Also, majority of BBRs mostly those who were
married had received VCT services for HIV compared to those who were not married.
Although the prevalence of HIV was low among BBRs, the high level of risk behaviours
reported by BBRs suggests that further monitoring of this and similar groups are urgently
required. There is also a need to design and implement appropriate strategies to prevent
HIV infections among BBRs. The Ministry of Health and other stakeholders should design
tailor made programmes including health education to promote and enhance consistent use
of HIV preventive measures such as sticking to a single sexual partners, abstinence and
condom use. To ensure availability and free distribution of condoms in BBRs’ parking areas
should be encouraged. There is need for a similar study to be conducted in other areas

especially those with high burden of HIV burden in Tanzania.

Declaration

Ethics approval and consent to participate

The stud proposal for study was submitted to the Medical Research Coordinating Committee
(MRCC) of the National Institute for Medical Research (NIMR) for ethical and scientific
review and received an approval number NMR/HQ/R.8a/Vol.IX/2235. The survey was
planned and implemented such that confidentiality of participants (BBRs) was respected and
protected. Participants were informed of the study objectives and methodology and upon
consenting they proceeded with questionnaires and/or interviews and/or HIV testing.
Research assistants who took part in data collection were trained in ethical procedures to
ensure informed consent process was properly undertaken and confidentiality of participants’
information was maintained. Information on the purpose, benefits and procedure for
conducting the study was discussed with study participants, and regional and district

administrative authorities including health service providers. The information was further

TM] Challe et al. TMJ V 33 No. 1. January 2022
108



TM]
Original research Published by OJS
Doi: 10.4314/tmj.v33i1.461.g289

OPEN ACCESS JOURNAL

explained to participants in details including the right to refuse or withdraw at any time, and

identifiers were kept in secure places to ensure that such information is only accessible to
the authorised investigators. During analysis and interpretation, individual names were not

linked to any data collected from the study.

Acknowledgement

We would like to thank all study participants for their willingness to participate in this study.
Our thanks extend to llala, Kinondoni and Temeke district authorities for allowing us to
conduct this study within their area and for their support. The study was executed by a
committed study team including Ibrahim Materego, Humphrey Mwakalinga, Saphia
Mwemba, Alpha Malishee, Charles Kikwa and Salimu Tembo whose efforts are highly
appreciated. The dedicated support of NIMR management, Tanga Centre management and
staff is highly acknowledged. Lastly, the Global Fund for funding this project. Permission to
publish the manuscript was granted by the Director General of NIMR.

Availability of data and materials
The dataset of this study is available from the corresponding author on a reasonable request

and upon institutional approval and signing a data transfer agreement (DTA) from NIMR.

Competing interests

The authors declare that they have no competing interests.

Authors’ contributions

DPC, MLK and DSI conceived of, designed and supervised the study including data
collection, management and analysis and drafted and revised the manuscript. BPM, AMK
and MGC designed and supervised the study and critically revised the manuscript. AM,
GAN, MMC and PMH contributed to the conception and critically revised the manuscript. All

authors read and approved the final version of the manuscript.

Funding
The Global fund round 8 provided funding for this study.

TM] Challe et al. TMJ V 33 No. 1. January 2022
109



TM]

Original research

OPEN ACCESS JOURNAL

List of abbreviations

AIDS
ART
ARV
AOR
BBRs
Cl
COR
CTC
GCLP
GCP
DED
DMO
HIV
HTC
KAP
MRCC
NIMR
ODK
PLHIV
PMLE
PMTCT
PPS
RMO
STI
SSA
THMIS
THIS
VCT

TM]

Acquired Immune Deficiency Syndrome
Antiretroviral Therapy

Antiretroviral

Adjusted Odds Ratios

Boda-boda Riders

Confidence Interval

Crude Odds Ratio

Care and Treatment Centre

Good Clinical & Laboratory Practices
Good Clinical Practices

District Executive Director

District Medical Officer

Human Immunodeficiency Virus

HIV Testing and Counselling

Knowledge attitudes and practices
Medical Research Coordinating Committee
National Institute for Medical Research
Open Data Kit

Persons Living with HIV

Penalized Maximum Likelihood Estimation
Prevention of mother to child transmission
Probability Proportional to Size

Regional Medical Officer

Sexually Transmitted Infections
Sub-Saharan Africa

Tanzania HIV and Malaria Indicator Survey
Tanzania HIV Impact Survey

Voluntary Counselling and Testing

Challe et al. TM]J V 33 No. 1. January 2022

Published by OJS
Doi: 10.4314/tmj.v33i1.461.g289

110



TM]
Original research Published by OJS

Doi: 10.4314/tmj.v33i1.461.g289

OPEN ACCESS JOURNAL

References

1.

UNAIDS. Global HIV & AIDS statistics — 2019 fact sheet. (2020). Available at:
https://www.unaids.org/en/resources/fact-shee. Accessed April 22, 2020.

2. WHO. Global Health Observation (GHO): Summary of the global HIV epidemic
(2018). Available at: https://www.who.int/gho/hiv/en/. Accessed March 06, 2020.

3. UNAIDS. UNAIDS Data 2017 Joint United Nations Programme on HIV/AIDS (2017).
Available at: https://www.unaids.org/en/resources/documents/2017/2017_data_book.
Accessed February 24, 2020.

4. WHO. Global Health Observation (GHO) data: Prevalence of HIV among adult aged
15 - 49(%) (2020). Available at:
https://www.who.int/gho/hiv/epidemic_status/prevalence/en/. Accessed April 22, 2020.

5. UNAIDS. Global HIV & AIDS statistics — 2018 fact sheet (2019). Available at:
https://www.unaids.org/en/resources/fact-shee. Accessed February 24, 2020.

6. Ministry of Health, Community Development, Gender, Elderly and Chidren: Tanzania
Hiv Impact Survey ( This ) Report (2017). Available at: www.nbs.go.tz » nbs »
this2016-17 » Tanzania_SummarySheet_English. Accessed February 26, 2020.

7. Ministry of Health, Community Development, Gender, Elderly and Chidren: United
Republic of Tanzania HIV in 2018 (2018). Available at:
https://www.unaids.org/en/regionscountries/countries/unitedrepublicoftanzania.
Accessed March 12, 2020.

8. INITIATIVES%: Our actions: HIV/AIDS.https://www.initiative5pour100.fr/en/ending-
hivaids-epidemic. Accessed March 06, 2020.

9. Ministry of Health, Community Development, Gender, Elderly and Chidren: HIV Service
Delivery Models: Mapping HIV Service Delivery Strategies in Tanzania (2017)
https://www.go2itech.org/wp-content/uploads/2017/07/SDM_Tanzania_Mapping-
Report_FINAL_June2017_-with-Signature.pdf. Accessed March 13, 2020.

10. Beyrer C, Malinowska-Sempruch K, Kamarulzaman A, et al.Time to act: a call for
comprehensive responses to HIV in people who use drugs.Lancet. 2010,376:551-3.

11. Guiella G, Madise NJ. HIV/AIDS and Sexual-Risk Behaviors among Adolescents:
Factors influencing the use of condoms in Burkina Faso. African Journal of
Reproductive Health. 2007, 11:183-96.

12. Masoda M, Govender I. Knowledge and attitudes about and practices of condom
use for reducing HIV infection among Goma University students in the Democratic
Republic of Congo. South African Journal of Epidemiology and Infection.2013, 28:61-8.

TM] Challe et al. TMJ V 33 No. 1. January 2022

111



TM]
Original research Published by OJS

Doi: 10.4314/tmj.v33i1.461.g289

OPEN ACCESS JOURNAL

13.

14.

15.

16.

17

18.

19.

20.

Makere University/School of Public Health, PEPFAR/Centers for Disease Control and
Preventio, and the Ministry of Health. The Crane Survey Report: High Risk Group
Surveys Conducted in 2008/9, Kampala Uganda (2010). Available at:
http://fileserver.idpc.net/library/Crane-Survey-Report-Round-1-Dec10.pdf. Accessed
March 14, 2020.

Bishop T, Amos P. Opportunities to improve road safety through “boda boda”
associations in Tanzania Final Report. TAN2015G/SC14069 (2015). Available at:
http://fileserver.idpc.net/library/Crane-Survey-Report-Round-1-Dec10.pdf. Accessed
March 14, 2020.

National Bureau of Statistics. 2012 Population and Housing Census: Population
Distribution by Administrative Units: Key Findings. United Republic of Tanzania
(2013). Available at:
http:/tanzania.countrystat.org/fileadmin/user_upload/countrystat_fenix/congo/docs/Popul
ation%20Distribution%20by%20Age%20and%20Sex%20Report-2012PHC. pdf.
Accessed March 14, 2020.

United Nations - World Population Prospects, Dar es Salaam, Tanzania Metro Area
Population 1950-2021, (2020-2021) Macrotrends LLC, Available at:
https://www.macrotrends.net/cities/22894/dar-es-salaam/population'>Dar es Salaam,
Tanzania Metro Area Population 1950-2021</a>. www.macrotrends.net. Accessed
March 23, 2012.

.Jimoku Hinda Salum, Angela E. Kitali, Hannibal Bwire, Thobias Sando & Priyanka

Alluri (2019) Severity of motorcycle crashes in Dar es Salaam, Tanzania, Traffic
Injury Prevention, 20:2, 189-195, DOI: 10.1080/15389588.2018.1544706

Levy PS, Lemeshow S. Sampling of populations: Methods and Applications. 4" ed.
John Wiley Sons Inc New York: Biometrics; 2009.

Tanzania Commission for AIDS (TACAIDS), Zanzibar AIDS Commission (ZAC), National
Bureau of Statistics (NBS), Office of the Chief Government Statistician (OCGS), and ICF
International. Tanzania HIV/AIDS and Malaria Indicator Survey 2011-12: Key
Findings. Dar es Salaam,Tanzania (2013). Available at:
http://lwww.tanzania.go.tz/egov_uploads/documents/THMIS_Final_Report_sw.pdf.
Accessed March 16, 2020.

Ministry of Health, Community Development Gender Elderly and Children (MoHCDGEC).
National Comprehensive Guidelines on HIV Testing services (2019). Available at:

http://www.nacp.go.tz/download/national-comprehensive-guidelines-on-hiv-testing-

TM] Challe et al. TMJ V 33 No. 1. January 2022

112



TM]
Original research Published by OJS

Doi: 10.4314/tmj.v33i1.461.g289

OPEN ACCESS JOURNAL

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

services/?wpdmdl=464&refresh=5e956a93e97¢31586850451. Accessed March 16,
2020.

Wang X. Firth logistic regression for rare variat association tests. Frontiers in
Genetics. 2014; doi:10.3389/gen.2014.00187.

Teoh ER, Campbell M. Role of motorcycle type in fatal motorcycle crashes. J Safety
Res . 2010, 41:507-12.

Liu S, Wang K, Yao S, Guo X, Liu Y, Wang B. Knowledge and risk behaviors related
to HIV/AIDS, and their association with information resource among men who
have sex with men in Heilongjiang province, China. BMC Public Health. 2010, 10:50.
Olvera LD, Plat D, Pochet P. Transportation Conditiona and Access to Services in a
Context of Urban Sprawl and Deregulation the Case of Dar es Salaam. Transp
Policy. 2003, 10:287-98.

URT. Tanzania and condom total market approach, a report of consultative
meeting 14-16 May 2018, Dar Es Salaam, Tanzania (2018). Available at:
https://hivpreventioncoalition.unaids.org/wp-content/uploads/2018/09/TANZANIA-
CONDOM-TOTAL-MARKET-APPROACH-2.pdf. Accessed April 30, 2020.

Sunday O, Olusola O, James B, Abiodun O. Knowledge, attitude and risky sexual
behaviour on HIV/IAIDS amongst commercial motorcyclists in Osogbo, Osun State,
South Western Nigeria. Int J Med Sci Public Heal. 2013, 2:104.

Hong SY, Thompson D, Wanke C, et al. Knowledge of HIV Transmission and
Associated Factors among HIV-Positive and HIV-Negative Patients in Rural Kenya.
J AIDS Clin Res. 2012;1:1-13.

URT. National multisectoral HIV prevention strategy 2009 - 2012; Towards
achieving Tanzania without HIV (2009). Available at:
http://lwww.tzdpg.or.tz/fileadmin/documents/dpg_internal/dpg_working_groups_clusters/c
luster_2/education/HIV_Prevention_Strategy_Final_March_2010.pdf. Accessed May 04,
2020.

Oppong Asante K, Oti-Boadi M. HIV/AIDS knowledge among undergraduate
university students: Implications for health education programs in Ghana. Afr
Health Sci. 2013, 13:270-7.

Chen L, Jha P, Stirling B, et al. Sexual risk factors for HIV infection in early and
advanced HIV epidemics in sub-Saharan Africa: Systematic overview of 68
epidemiological studies. PLoS One. 2007, 2.

Kalichman SC, Kalichman MO, Cherry C, Grebler T. HIV Disclosure and Transmission

TM] Challe et al. TMJ V 33 No. 1. January 2022

113



TM]
Original research Published by OJS

Doi: 10.4314/tmj.v33i1.461.g289

OPEN ACCESS JOURNAL

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43

T

Risks to Sex Partners Among HIV-Positive Men. AIDS Patient Care STDS. 2016,
30:221-8.
. Ward H, Mercer CH, Wellings K, et al. Who pays for sex? An analysis of the
increasing prevalence of female commercial sex contacts among men in Britain.
Sex Transm Infect. 2005, 81:467-71.

Avert. Sex workers, HIV and AIDS (2019). Available at:
https://www.avert.org/professionals/hiv-social-issues/key-affected-populations/sex-
workers. Accessed May 05, 2020.

UNAIDS. Condoms: The prevention of HIV, other sexually transmitted infections
and unintended pregnancies (2016). Available at:
https://www.childrenandaids.org/sites/default/files/201705/Condoms%3A%20The%20Pr
evention%200f%20HI1V%2C%200ther%20STIs%20and%20unintended%20pregnancies.
pdf. Accessed May 05, 2020.

Ulibarri M, Strathdee SA, Lozada R, et al. Condom use among female sex workers
and their non- commercial partners: Effects of a sexual risk intervention in two
Mexican cities. Int J STD AIDS. 2012, 23:1-7.

Chiao C, Morisky DE. The Role of a Regular Sex Partner in Sexually Transmitted
Infections and Reinfections: Results From the Study of Female Entertainment
Establishment Workers in the Philippines CHI. Sex Transm Dis. 2007, 34:534—-40.
Ankomah A, Omoregie G, Akinyemi Z, et al. HIV-related risk perception among
female sex workers in Nigeria. HIV/AIDS - Res Palliat Care. 2011, 3:93-100.

Open Society Institute. Mandatory Premarital HIV Testing. Open Soc Found (2010).
Available  at: https://www.opensocietyfoundations.org/sites/default/files/mandatory-
premarital-hiv-testing-20100513.pdf. Accessed March 16, 2020.

Angelucci M, Bennett D, Trinitapoli J, et al. The Marriage Market for Lemons: HIV
Testing and Marriage in Rural Malawi. Natl Inst Child Heal Hum Dev. 2016, 1-56.
Beyrer C, Baral SD, Griensven F van, et al. Global epidemiology of HIV infection in
men who have sex with men. Lancet. 2012, 380:367-77.

Lindan CP, Anglemyer A, Hladik W, et al. High-risk motorcycle taxi drivers in the
HIV/AIDS era: a respondent-driven sampling survey in Kampala, Uganda. Int J STD
AIDS. 2015, 26:336—45.

Mbirimtengerenji ND. Is HIV/AIDS epidemic outcome of poverty in sub-Saharan
Africa? Croat Med J. 2007, 48:605-17.
. Avert. Global information and education on HIV ad AIDS: HIV and AIDS in East and

M] Challe et al. TMJ V 33 No. 1. January 2022
114



TM]
Original research Published by OJS
Doi: 10.4314/tmj.v33i1.461.g289

OPEN ACCESS JOURNAL

Southern Africa regional overview (2018). Available at:

https://www.avert.org/professionals/hiv-around-world/sub-saharan-africa/overview.
Accessed April 14, 2020.

44. Kharsany ABM, Karim QA. HIV Infection and AIDS in Sub-Saharan Africa: Current
Status, Challenges and Opportunities. Open AIDS J. 2016, 10:34-48.

45. Tran BX, Nguyen LH, Nguyen CT, Phan HTT, Latkin CA. Alcohol abuse increases the
risk of HIV infection and diminishes health status of clients attending HIV testing
services in Vietnam. Harm Reduct J. 2016, 13:1-9.

46. PMO-RALG. TEMEKE Municipal Council CWIQ Survey on Poverty, Welfare and
Services (2007). Available at:
https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=2&ved=2ahUKEwi
g2a290pzpAhWRtHEKHeNyDDoQFjABegQIAXAB&uUrl=https%3A%2F%2Fwww.edi-
global.com%2Fdocs%2Fcwiq%2FCWI1Q%25202007%2520TEMEKE%2520MC.pdf&usg
=AOvVawlF1lb7acAz3siAFrr9svo7c. Accessed May 05, 2020.

TM] Challe et al. TMJ V 33 No. 1. January 2022
115



