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Abstract

Transporting and driving long distances might be associated with an increased risk of contracting HIV in truck
drivers, which is recognized as a link to network transmission of HIV among this population. The present study
aims to systematically review the prevalence and risk factors of HIV infection in truck drivers globally. A com-
prehensive search of the databases of Embase, PubMed, Scopus, and Web of Science was carried out. The
original papers reporting statistics on the prevalence and risk factors of HIV infection among truck drivers were
included. In this stucly, 23 original articles that met the eligibility criteria were reviewed. All articles were cross-
sectional studies in which a total number of 16,315 truck drivers were studied to estimate the prevalence and
risk factors of HIV infection. Findings indicated high HIV seroprevalence among truck drivers, with the highest
prevalence of 56% in South Africa. HIVIAIDS awareness and condom use among truckers were reported low.
Having sex with other men, circumcision status, time away from home, marital status, years working as a truck
driver, education, income, and drugl/alcohol use are the most important risk factors for HIV in truck drivers.
Longer time on the road can increase the risk of infection by creating conditions for unsafe sex, in particular,
having sex with other men. Low socioeconomic status exacerbates the condition. HIV risk-reduction interven-
tions for long-distance truck drivers are necessary to enhance the awareness of sexually transmitted infections
and introduce protective measures such as condoms.
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40.1 million (33.6-48.6 million) people have died of HIV.
Globally, 38.4 million (33.9-43.8 million) people were
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HIV has been a major global health problem since
the beginning of the epidemic; 84.2 million (64.0-113.0
million) people have been infected with HIV, and about
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living with HIV at the end of 2021. An estimated 0.7%
(0.6-0.8%) of adults aged 15-49 years worldwide are
living with HIV, although the burden of the epidemic
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continues to vary considerably between countries and
regions’. It should also be kept in mind that according
to the mentioned statistics, timely reminders are
required to improve medication adherence, improve
self-management skills, and negotiate safe sex for HIV-
positive people?3. All of these things remind us of the
importance of HIV.

Transportation is a dynamic phenomenon worldwide
that nourishes and stimulates the economy. One of the
most important transportation systems is the road
transportation system?. The main role in the transporta-
tion system is played by truck drivers and they play a
key role in trade and transportation of goods across
the regions®. In low- and middle-income countries, a
high prevalence of sexually transmitted diseases such
as HIV was observed due to risky sexual practices
such as multiple sexual partners, and not using con-
doms. Transporting and driving long distances pose a
higher risk of contracting HIV for truck drivers, which
is recognized as a link to network transmission of HIV
among this population, as their job requires constant
commuting across geographical locations®®. In addi-
tion, truck drivers have fewer social restrictions due to
being away from their families for a long time, and for
this reason, they are more likely to engage in high-risk
sexual networks®1°,

Several studies have reported on the prevalence of
HIV among long-distance truck drivers. A study found
high rates of unprotected sex among long-distance
drivers, putting them at greater risk of contracting
HIV'T. In another study, the prevalence of high-risk
behaviors in bus and truck drivers appeared to be high
and to prevent this, drivers were advised to pay more
attention to self-care’®. Another study in Kenya found
that the frequency of sexual interactions was higher
among long-haul truck drivers, those who spent more
than a week in transit, and those who consumed alco-
hol; therefore, the risk of contracting HIV/sexually trans-
mitted infection (STI) is high among them3. In addition,
due to the lack of a proper self-care system? and loss
of follow-up', HIV can progress faster and affect the
quality of life and resilience in HIV-positive people’®.
Moreover, improper lifestyle could not only increase
the risk of contracting HIV but also other infections,
including HTLV-176,

Although there are numerous studies on high-risk
groups such as drug addicts, prisoners, and sex work-
ers, less attention has been paid to truck drivers. It
should be noted that truck drivers and long-distance
commuters in the transportation system are vulnerable
groups in terms of HIV infection, high-risk behaviors,

sexually transmitted diseases, and social harm. There-
fore, the present study aims to systematically review
the prevalence and risk factors of HIV infection in truck
drivers globally.

Methods
Search strategy

Using a combination of relevant keywords, a compre-
hensive literature search on the databases of Embase,
PubMed, Scopus, and Web of Science was conducted
in June 2023. The Embase subject headings (Emtree),
medical topic headings (MeSH), and previous literature
were used to identify the keywords and search terms
and construct the search strategies in this study.
Here are examples of such search strings in Scopus
and WoS:

Scopus: (TITLE-ABS (“HIV" OR “Human immunodefi-
ciency virus” OR “acquired immunodeficiency syn-
drome*” OR “Acquired Immunologic Deficiency
Syndrome*” OR “Acquired Immune Deficiency Syn-
drome*” OR “Acquired Immuno-Deficiency Syndrome™”
OR *Acquired Immunodeficiency” OR “HIV” OR “AIDS"))
AND (TITLE-ABS (“Truck driver* OR transporter*”)).

Web of Science: (TS = (“HIV” OR “Human immuno-
deficiency virus” OR “acquired immunodeficiency syn-
drome*” OR “Acquired Immunologic Deficiency
Syndrome*” OR “Acquired Immune Deficiency Syn-
drome*” OR “Acquired Immuno-Deficiency Syndrome*”
OR “Acquired Immunodeficiency” OR “HIV" OR
“AIDS”)) AND (TS = (“Truck driver* OR transporter*”)).

Selection criteria

The studies were selected with the criteria included
(1) original articles; (2) articles published in English;
(3) studies that addressed the prevalence and risk of
HIV in truck drivers. Furthermore, the studies include
(1) non-original articles (i.e., meta-analyses, reviews,
in vitro observations, case reports, and articles pre-
sented at conferences, letters to the editor); (2) articles
with unavailable full texts; (3) studies that were not in
accordance with the purpose of our research were not
selected.

Selection of the studies
Publications that meet the inclusion criteria

were selected and two reviewers screened the
retrieved records. Any potential conflict was addressed



by another impartial researcher. The screening
consisted of two steps. First, the titles and abstracts
were screened against the eligibility criteria. In the
second stage, the full texts of selected articles were
thoroughly, and the most pertinent papers were
included in the final qualitative synthesis.

Data extraction

To extract the data, the selected records were reviewed
by two independent researchers. The extracted data
were additionally reviewed and verified by another
reviewer to determine their accuracy. The first author’s
name, the publication date, the type of study (original
article), the number of included studies, the population of
the study, the sex of the participants, their comorbidities,
the outcomes reported, and a summary of additional
significant findings are all extracted.

Quality assessment

The data from the selected studies were extracted
and evaluated by the two independent researchers to
ensure consistency and replicability of the results. Using
the Newcastle-Ottawa Quality Assessment Scale (NOS),
which has been modified for cross-sectional studies, the
quality of the included studies was assessed!”'8.

The NOS consists of three quality parameters: “selec-
tion,” which is scored up (0-4 points), “comparability,”
which is scored up (0-2 points), and “an outcome,”
which is scored up (0-3 points). The tool provides a
total score of nine stars classified as good, fair, and
bad. “Poor” was used in status when the selection
domain, comparability domain, or outcome domain
received 0 or 1 stars; “fair” was used for 2 stars, in the
comparability domain for 1 or 2 stars, and in the out-
come domain for 2 or 3 stars; and “good” was used
for 3 or 4 stars in the selection domain, 1 or 2 stars in
the comparability domain, and 2 or 3 stars in the out-
come domain. “Very good quality” for scores of nine,
“good quality” for scores of 7-8, “satisfactory quality”
for scores of 5-6, and “unsatisfactory” for scores of 0-4.
All selected articles score very high on the scale. The
quality assessment is provided as a separate file
(Table 1)8,

Results
In this systematic review, using the applied system-

atic search strategies, 360 records were identified and
retrieved from four databases PubMed, Embase,

S. SeyedAlinaghi et al. HIV infection in truck drivers

Scopus, and Web of Science. At the initial review, 71
duplicates were removed, and the titles and abstracts
of the remaining 289 articles were reviewed. Applying
the selection criteria, 266 articles were excluded, and
only 23 articles met the inclusion criteria and were
included in the final analysis. Figure 1 illustrates the
PRISMA flow diagram of this systematic search.

All 23 included studies were cross-sectional studies
with a cumulative number of 16,315 truck drivers from
various geographical regions. The majority of studies
were conducted in Africa (n = 10) and India (n = 8) in
which HIV is more prevalent. The study sampling size
ranged from 40 to 3763. The participants were truck
drivers with heterogeneous mean ages and ethnicities.

ELISA was the most frequently applied HIV diagnos-
tic method. Out of 23 reviewed articles, all were quan-
titative studies and 23 of them mentioned the prevalence
of HIV. The overall HIV prevalence among truck drivers
ranged from 0% to 56%. The duration of trips showed
a wide range from 1 to 40 days. Years working as a
truck driver ranged from < 6 months to more than
40 years. Among the 23 publications analyzed, 18
mentioned condom use prevalence. Most of the drivers
had unprotected vaginal sex and just a few of them
stated consistent condom use. Alcohol/drug consump-
tion prevalence among truck drivers was mentioned in
13 articles. Alcohol use prevalence ranged from 15.3%
to 87% in different studies. Compared to studies
exploring HIV seroprevalence among truckers, fewer
articles captured information about other STI preva-
lence (n = 13). Syphilis, herpes genitalis, gonorrhea,
chlamydia, hepatitis B, and hepatitis C were other STls
which was detected among truck drivers.

Having sex with other men, circumcision status, time
away from home, marital status, years working as a truck
driver, education, income, and drug/alcohol use are the
most cited risk factors for HIV infection in truckers.

There is a high prevalence of HIV infection among
males who had sex with other men. Lack of circumci-
sion is a significant risk factor for HIV infection. Time
away from home is a significant risk factor for HIV as
seropositivity increases with a longer duration of occu-
pation. Unmarried truck drivers were more likely to
have HIV than married drivers. The high-experienced
drivers were more likely to be HIV-positive than the
low-experienced drivers (Table 2).

Discussion

The purpose of the study was to systematically
explore the prevalence and risk factors of HIV infection
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Table 1. Newcastle-Ottawa scale (NOS) quality assessment of the studies

First author (reference) Selection Comparability Exposure/outcome Total
(out of 4) (out of 2) (out of 3) (out of 9)
Azuonwu et al. (2011)34 4 2 3 9
Botros et al. (2009)3 3 2 3 8
Prem Kumar et al. (2013)%" 3 2 1 6
Dude et al. (2009)%* 2 2 3 7
Manjunath et al. (2002)?' 3 1 3 7
Mosoko et al. (2009)% 4 2 3 9
Adeoti et al. (2021)" 3 1 2 6
Botéo et al. (2016)% 3 2 2 7
Gouse et al. (2021)% 4 2 2 8
Pinho et al. (2011)38 3 2 3 8
Bachmann et al. (2018)%° 2 2 2 6
Mustikawati et al. (2009)%° 4 2 3 9
Ramijee et al. (2002)* 3 2 3 8
Roche et al. (2021)* 3 2 2 7
Karimi (2021)'2 4 2 2 8
Schneider et al. (2009)* 4 2 3 9
Singh and Malaviya (1994)* 3 2 2 7
Valway et al. (2009)* 3 2 1 6
Adjei et al. (2016)%" 4 2 2 8
Pandey et al. (2008) 3 2 3 8
Atilola et al. (2010)2 4 2 3 9
Bwayo et al. (1994)? 3 2 2 7
Mishra et al. (2012)? 3 2 3 8

in truck drivers. A total of 23 cross-sectional studies
met the inclusion criteria and were included in the final
analysis. Most of the studies were carried out in Africa
(n = 10) and India (n = 8), where HIV infection is very
common. The study sampling size ranged from 40 to
3763, with a cumulative number of 16,315 truck drivers
from diverse geographical regions. The mean ages
varied across studies, with most participants being in

their 40", Although some studies stated a strong cor-
relation between age and HIV prevalence in people
younger than 50 years, particularly at the age of
25-29 years, such an association is not certain in this
review'®,

ELISA was the most frequently HIV diagnostic
method. The overall HIV prevalence was between 0%
and 56%, with a mean of 9.84%. In line with previous
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Figure 1. PRISMA 2020 flow diagram of the study retrieval process.

studies, this review acknowledged the increased HIV
infection among the truckers compared to the general
population, which reflects the higher risk of contracting
blood-borne and sexually transmitted disease in this
vulnerable population®. The duration of the trip ranged
from 1 to 40 days and was a substantial risk factor for
HIV. For instance, longer trip duration was associated
with a higher prevalence of HIV?'.

The working experience of truck drivers ranged from
< 6 months to more than 40 years; however, the major-
ity had more than 5 years of experience. Work experi-
ence was positively correlated with HIV prevalence and
the high-experienced group was more likely to have a
positive HIV test as compared to the low-experienced
group (5.1% vs. 0.4%)%. Another risk factor was the
time away from home and a higher HIV infection rate
was observed among those with less frequent visits to

wives and longer driving duration®. This highlights the
importance of addressing not only occupational factors
but also personal and social factors in efforts to prevent
HIV transmission among this population.

The findings of this review indicated a high preva-
lence of unprotected vaginal sex among truck drivers
and a low rate of consistent condom use, which is
critical to HIV prevention®. This finding is consistent
with previous studies that have shown that truck drivers
are at a higher risk of acquiring and transmitting HIV
due to their mobility and engagement in high-risk sex-
ual behaviors®. The low rate of consistent condom use
among truck drivers further highlights the need for
targeted interventions to promote safe sex practices.
Interestingly, enhancing awareness of HIV infection
and its prevention measures encouraged truck drivers
to use condoms with regular partners®. This finding
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underscores the importance of education and aware-
ness-raising campaigns in promoting safe sex prac-
tices among high-risk populations.

Alcohol/drug consumption was reported in 13 arti-
cles with a range of 15.3% to 87% and had a strong
correlation with a higher HIV prevalence in truck driv-
ers?. Other risky behaviors also played crucial roles in
spreading HIV, such as having intercourse with other
men. This not only led to a higher incidence of HIV
infection, but also they were more enthusiastic about
having sex with a commercial sex worker?®2’, There-
fore, it is essential to address this issue through tar-
geted interventions such as education campaigns,
counseling services, and access to health-care ser-
vices. In addition, addressing other risky behaviors,
such as having intercourse with other men, can also
help reduce the spread of HIV among this population.

The results also indicated a great number of drivers
had more than one sexual relationship and a history of
high-risk sexual behavior outside of the marriage'"?829,
and there were also reports of higher prevalence of
other STls, such as syphilis, herpes genitals, gonor-
rhea, chlamydia, hepatitis B, and hepatitis C%3'. The
high prevalence of STls among drivers may be attrib-
uted to a range of factors, including their frequent travel
and exposure to different sexual networks. In addition,
the nature of their work may make it difficult for them to
access health-care services and receive appropriate
treatment for STls. This highlights the importance of
developing tailored interventions that take into account
the unigue challenges faced by this population®3',

Several sociodemographic factors can increase the
risk of HIV infection in truck drivers, such as low educa-
tion and income®. A study conducted by Panda et al.
found that low education and income were associated
with a higher risk of HIV infection in this population. The
authors reported that truck drivers with no or primary
educational status had a higher prevalence of HIV infec-
tion compared to those with secondary or higher educa-
tion®. Therefore, it is essential to emphasize the need
for targeted interventions that address these underlying
social determinants of health to effectively prevent and
control the spread of HIV among this population.

Conclusion

Based on the findings of this review, it is evident that
truck drivers are at a high risk of HIV infection due to
various factors. Due to the high seroprevalence of HIV
infection in Africa and India, especially in Africa, it
seems that the most important risk factor is the loca-

tion. The length of time spent on the road, coupled with
the duration of being away from home, increases their
vulnerability to risky sexual behaviors such as having
multiple sexual partners and engaging in unprotected
sex. In addition, high-risk behaviors such as drinking
alcohol and taking recreational drugs further exacer-
bate their risk of contracting HIV. Furthermore, low
socio-economic status is also a significant risk factor
for HIV infection among truck drivers. Poverty and lim-
ited access to health care services make it challenging
for them to access HIV prevention and treatment ser-
vices. Therefore, addressing these underlying social
determinants of health is crucial in reducing the burden
of HIV among truck drivers. STI and HIV risk-reduction
interventions should be prioritized to increase aware-
ness about the risks associated with risky sexual
behaviors. Programs aimed at promoting safe sex
practices, such as providing condoms or teaching per-
sonal hygiene, can also help reduce the spread of HIV
among truck drivers.
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