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Abstract Difficulty obtaining reliable transportation to
clinic is frequently cited as a barrier to HIV care in sub-
Saharan Africa (SSA). Numerous studies have sought to
characterize the impact of geographic and transportation-
related barriers on HIV outcomes in SSA, but to date there
has been no systematic attempt to summarize these find-
ings. In this systematic review, we summarized this body
of literature. We searched for studies conducted in SSA
examining the following outcomes in the HIV care con-
tinuum: (1) voluntary counseling and testing, (2) pre-anti-
retroviral therapy (ART) linkage to care, (3) loss to follow-
up and mortality, and (4) ART adherence and/or viral
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suppression. We identified 34 studies containing 52 unique
estimates of association between a geographic or trans-
portation-related barrier and an HIV outcome. There was
an inverse effect in 23 estimates (44 %), a null association
in 26 (50 %), and a paradoxical beneficial impact in 3
(6 %). We conclude that geographic and transportation-
related barriers are associated with poor outcomes across
the continuum of HIV care.

Resumen Las dificultades para obtener un transporte
confiable a la clinica son frecuentemente citadas como una
barrera para la atencion del VIH en el Africa subsahariana;
sin embargo, la magnitud de este efecto es desconocido. En
esta resefia sistemdtica, resumimos la literatura sobre el
impacto de las barreras geograficas y de transporte en los
resultados relacionados con el VIH en el Africa subsaha-
riana. Se buscaron estudios realizados en el Africa subsa-
hariana examinando los siguientes resultados en el
continuo de la atenciéon del VIH: 1) asesoramiento y
pruebas voluntarias, 2) vinculo a los servicios antes de
empezar el tratamiento antirretroviral (ART), 3) pérdida en
el seguimiento y la mortalidad, y 4) adherencia al ART y/o
la supresion viral. Se identificaron 34 estudios que con-
tienen 52 estimaciones unicas de asociacién entre una
barrera geografica o relacionados al transporte y el resul-
tado de VIH. Se produjo un efecto adverso en 23 estim-
aciones (44 %), una asociacién nula en 26 (50 %), y un
impacto paradéjico beneficioso en 3 (6 %). Se concluy6
que las barreras geograficas y relacionadas con el tran-
sporte estan asociadas con resultados pobres de todo el
continuo de la atencién del VIH.

Keywords Transportation barriers - Linkage to care -
Retention in care - Adherence - Sub-Saharan Africa
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Introduction

Early treatment of HIV infection with combination anti-
retroviral therapy (ART) improves health outcomes in
infected individuals and reduces transmission [1-4]. Many
public health experts advocate for expanding treatment
provision through a “test and treat” strategy [5, 6], in
which HIV-infected individuals are offered ART regardless
of clinical status. Such policies have had beneficial impacts
on HIV-related outcomes in resource-rich settings [7]. Yet
despite the dramatic expansion of ART in sub-Saharan
Africa (SSA) during the last decade [8], the mortality rate
in this region continues to exceed that in resource-rich
settings [9-13]. In SSA, late presentation to care [14],
treatment refusal despite eligibility [15], low rates of pre-
ART linkage to care [16, 17], high rates of attrition [18,
19], and interrupted treatment [20] all contribute to poor
outcomes and hinder scale-up efforts.

The success of a “test and treat” strategy in SSA will
depend on thoughtful consideration of the structural bar-
riers that impede the ability of HIV-infected individuals to
get tested, link to HIV care, stay in care, and adhere to
ART. “Voltage drops” [21] may occur along the contin-
uum of care, leading to diminishing numbers getting tested,
successfully linking to and remaining in care, and achiev-
ing sustained adherence to ART. Qualitative studies have
found that patients in the region frequently cite difficulty
obtaining reliable transportation to clinic as a reason for
treatment default, poor ART adherence, and other adverse
health outcomes [22-24]. We hypothesized that the pre-
sence of geographic and transportation-related barriers
would be associated with unfavorable outcomes at all
points along the continuum of HIV care, and that this effect
would be observed across different sub-continental regions,
time periods, and study populations. Guided by these
hypotheses, we conducted this review to systematically
assess the extent to which—and in what manner—geo-
graphic and transportation-related barriers affect HIV out-
comes in SSA.

Methods
Search Strategy

All procedures were performed according to the PRISMA
guidelines [25]. We searched PubMed and Web of Science
for manuscripts that were published prior to August 2011,
using title and abstract key words to identify studies that
examined associations between geographic or transporta-
tion-related barriers and HIV outcomes in SSA (for search
terms, see Appendix). We used the “Find Duplicates”
function in EndNote X4 (Thomson Reuters, New York,
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NY, USA) to identify and eliminate duplicates. In addition,
we manually searched all abstracts from the International
Conference on HIV Treatment and Prevention Adherence
of the International Association of Physicians in AIDS
Care [now International Association of Providers of AIDS
Care (IAPAC)] from 2002-2004 and from 2006-2011.

Study Selection and Eligibility Criteria

Two investigators (AJL and MJS), working independently
and in duplicate, screened the first 150 abstracts. Agree-
ment on the selection of studies for full-text review was
acceptable (k = 0.74), so a single investigator (AJL)
completed the remainder of the screening. After the initial
screening of abstracts, a single investigator (AJL) obtained
full-text journal articles for all records to select studies for
inclusion in the final review. We searched PubMed and
Google Scholar to identify IAPAC abstracts that had been
subsequently published as full-length manuscripts. IAPAC
abstracts that had not been subsequently published were
also considered for inclusion in the final review. We
included all identified manuscripts that were the result of
original research that was based at least partially in SSA,
described a study population that was either predominantly
HIV-infected or prescribed ART for other reasons (e.g.
post-exposure prophylaxis), and reported data relating to
one of the following four outcomes of interest: (1) volun-
tary counseling and testing (VCT), (2) pre-ART linkage to
care (as defined by Govindasamy et al. [26]), (3) loss to
follow-up (LTFU) and/or mortality, and (4) ART adher-
ence and/or viral suppression. Additionally, studies were
categorized as eligible during a second round of screening
if they described a relationship between at least one of
these outcomes and a geographic or transportation-related
exposure variable: (1) travel distance, (2) travel time, (3)
transportation cost, or (4) rural versus urban setting. In
cases where the manuscript or ITAPAC abstract contained
insufficient information to evaluate estimates of geographic
or transportation-related barriers, we contacted the authors
to obtain additional information. We also included a lim-
ited number of manuscripts and abstracts that were rec-
ommended by experts in the field but not identified in our
systematic search. There were no language exclusion cri-
teria. In the final compilation of reviewed manuscripts, we
only included studies that were conducted in SSA, where
the substantial majority of the world’s HIV-infected pop-
ulation resides [8], in order to maintain generalizability of
our findings to this region.

Data Extraction

Using a standardized extraction form, data from all eligible
studies were extracted by a single investigator (AJL). An
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initial attempt was made to aggregate study results for meta-
analysis; however, substantial heterogeneity in the definition
and measurement of study exposures and outcomes pre-
cluded this. Therefore, we proceeded with a systematic
review. Beyond these quantitative studies, we sorted iden-
tified manuscripts into two additional categories of studies—
(1) descriptive, and (2) qualitative. These studies were
deemed to be important to understanding the geographic and
transportation-related barriers to HIV care, but did not report
an inferential statistical relationship. Manuscripts in these
categories met all other inclusion criteria and were identified
during the same systematic search process. We defined as
descriptive any study that reported a proportion of respon-
dents indicating a geographic or transportation-related factor
to be a barrier to HIV care, but that did not estimate an
association between this exposure and one of our outcomes
of interest. If the authors estimated an association, the study
was defined as quantitative. We defined as qualitative any
study that reported general themes regarding geographic or
transportation-related barriers to HIV care, but did not report
specific proportions.

Data Analysis

In our primary analysis, we examined all eligible quantita-
tive studies. One study [27] did not report data in the form of
an odds ratio (OR); therefore, we calculated an OR using the
data that were presented. Using author-provided definitions,
we considered shorter distance, shorter travel time, lower
transportation cost, and urban (versus rural) residence as the
referent categories. Each estimate of association was cate-
gorized as an inverse effect (i.e. increasing distance, time,
cost, or rural location was associated with worsened HIV
outcomes such as lower rate of VCT completion, linkage, or
adherence; or, greater rate of LTFU or mortality), a null
effect, or a positive effect (i.e. increasing distance, time,
cost, or rural location was associated with improved HIV
outcomes such as higher rate of VCT completion, linkage, or
adherence; or, lower rate of LTFU or mortality).

We summarized the percentage of studies demonstrating
an inverse, null, or positive effect when categorized by
study-level variables such as sub-continental region
(Eastern Africa, Southern Africa, or Western Africa) as
defined by the United Nations (UN); study population
[HIV-infected adults, HIV-infected children, HIV/tuber-
culosis (TB) co-infected individuals receiving anti-TB
therapy, or pregnant women receiving services for the
prevention of maternal to child transmission of HIV
(PMTCT)]; and study time period (pre—2003, 2003-2006,
or post—2006). The study time period date ranges were
selected based on 2003 being the initial year of the Presi-
dent’s Emergency Plan for AIDS Relief, and 2006 being
the year in which member states at the UN High Level

Meeting on AIDS resolved to scale up access to HIV care
with a goal of universal access by 2010.

Assessment of Study Quality

For studies reporting a statistical association between a
geographic or transportation-related barrier and an HIV
outcome, we designed an assessment tool that accounted
for seven parameters within the following four domains:
(1) study design and population, (2) exposure measure-
ment, (3) outcome measurement, and (4) data analysis.

Results
Study Selection

We identified 1,008 full-length manuscripts and 763 confer-
ence abstracts during our initial search. After excluding 1,487
records on the basis of the initial screen, we reviewed 273 full-
length, published manuscripts and 11 IAPAC abstracts that
had not yet been published as manuscripts. We also included
six studies identified outside of our systematic screening
protocol. A total of 66 studies were included in our review: 29
quantitative studies, 17 descriptive studies, 15 qualitative
studies, and five studies that contained both descriptive/
qualitative and quantitative data (Fig. 1). All studies included
in the final review were conducted exclusively in SSA.
Excluding two qualitative studies that did not report the
number of participants, and accounting for studies that
included more than one type of data, these studies involved
131,325 participants from 15 different countries in SSA.

Study Characteristics: Descriptive Studies

In the descriptive studies (Table 1 [28—48]), participants
commonly indicated geographic and transportation-related
barriers as factors that promoted poor outcomes throughout
the continuum of HIV care, including delaying or forgoing
HIV testing (percent of study participants ranging from 4.9
to 20.7 %; three studies [28—-30]), not successfully linking
to HIV care (range 3.8-44 %; two studies [31, 32]),
missing clinic visits or dropping out of care (range
<5-20.1 %; four studies [33-36] ), or failing to adhere to
ART (range 5-70 %; 12 studies [37-48]). These studies
represented 72,642 subjects in ten countries: Botswana,
Cote d’Ivoire, Kenya, Malawi, Nigeria, Tanzania, Togo,
Uganda, Zambia, and Zimbabwe.

Study Characteristics: Qualitative Studies

Among the qualitative studies that we identified (Table 2 [24,
49-63]), participants  described  geographic  and
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13 manuscripts
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29 included in quantitative synthesis
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24 manuscripts

5 included in both the descriptive/

qualitative and quantitative analyses
5 manuscripts

Fig. 1 PRISMA flow diagram of studies identified for review.
Studies were identified using a systematic search of PubMed and
Web of Science (WoS), as well as manual search of conference
abstracts from the International Association of Physicians in AIDS
Care (IAPAC) annual meeting from 2002 to 2011

transportation-related barriers as factors that impeded suc-
cessful navigation of several points along the continuum of
HIV care, including pre-ART linkage to care (four studies
[49-52]), retention in care once on ART (one study [53]), and
maintenance of optimal adherence to ART (11 studies [24,
54-63]). In these studies, prominent themes included lack of
money to pay for transportation to clinic [24, 49-54, 57, 59],
being forced to decide between paying for transportation to
clinic and basic necessities such as feeding one’s family or
purchasing medications for opportunistic infection prophy-
laxis [52, 63], and the need to draw on social supports to
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overcome transportation barriers [62]. Poor road conditions
[46], difficulty accessing reliable transportation [24], and the
inability to take time off from work to travel long distances to
clinic [51], were also described as factors that contributed to
transportation difficulties. These studies represented at least
5,373 participants in ten countries: Botswana, Ethiopia, the
Gambia, Kenya, Malawi, Namibia, Nigeria, South Africa,
Tanzania, and Uganda.

Study Characteristics: Quantitative Studies

In the 34 quantitative studies (Table 3 [27, 36, 4244, 59,
64-91]), there were 52 estimated associations between
geographic or transportation-related barriers and HIV-
related outcomes of interest: VCT [two (4 %)], pre-ART
linkage to care [eight (15 %)], LTFU or mortality [17
(33 %)], and ART adherence or viral suppression [25
(48 %)]. Geographic or transportation-related barriers had
an inverse association with HIV outcomes in 23 estimates
(44 %), whereas 26 estimates (50 %) were null and three
estimates (6 %) demonstrated a positive effect. When we
evaluated these estimates by outcome of interest, we found
an inverse association between geographic or transporta-
tion-related barriers and HIV outcomes for 2/2 (100 %)
VCT estimates, 4/8 (50 %) pre-ART linkage estimates,
8/17 (47 %) LTFU or mortality estimates, and 9/25 (36 %)
adherence or viral suppression estimates (Table 4). These
studies represented 106,574 participants from nine coun-
tries: Ethiopia, Kenya, Malawi, Mozambique, Nigeria,
South Africa, Tanzania, Uganda, and Zambia.

Exposure and Outcome Heterogeneity

The frequency with which geographic and transportation-
related barriers were estimated to have an inverse effect on
HIV outcomes varied according to the method of exposure
measurement, sub-continental region, time period, study
population, number of study participants, and number of
study sites (Table 5). Among the three estimates based on
an objective measure of distance, two (67 %) demonstrated
an inverse effect. Among the 12 estimates where the
exposure was residence in a rural area, nine (75 %) dem-
onstrated an inverse effect. In contrast, an inverse effect
was shown in only 3/15 (20 %) estimates based on self-
reported distance, 5/13 (38 %) based on self-reported travel
time, and 0/4 (0 %) based on self-reported transportation
cost. When analyzed by sub-continental region, an inverse
effect was demonstrated in 13/35 (37 %) studies conducted
in Eastern Africa, 3/8 (38 %) in Western Africa, and 7/9
(78 %) in Southern Africa. There was limited variability in
the percentage of estimates demonstrating an inverse
association when categorized by time period, with 5/8
(63 %) studies conducted prior to 2003, 17/36 (47 %)
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Table 2 continued

Findings related to geographic or transportation-related

barriers

Setting

Population (# of participants)

Year(s); country

Reference

@ Springer

Participants who were unable to complete a 6-month course of

Public hospital-based clinic

HIV-infected adults enrolled in a TB prophylaxis

2001; South Africa

Rowe et al.

TB prophylaxis therapy cited the cost of obtaining

program who did not complete a 6-month course

of isoniazid (n = 6)
HIV-infected individuals on ART (n = not

[60]

transportation to clinic as an obstacle to completing therapy

Participants identified long distances to health facilities as an

Public hospital

Year not reported;

Thobias et al.

important factor influencing adherence

reported)

Namibia

[61]

Ware et al.

Participants reported that obtaining transportation to clinic was

HIV-infected adults on ART, treatment partners, and 3 public clinics

Year not reported;

a significant barrier to optimal adherence and that they often
had to rely on social supports to overcome these difficulties

providers (n = 252)

Nigeria, Tanzania,

Uganda
2007; Uganda

[62]

Participants reported that often times they were forced to

Public hospital-based clinic

HIV-infected adults (n = 47)

Weiser et al.

decide between spending money on transportation to clinic

[63]

and taking care of other essential needs, such as securing

food for their families or purchasing medications to treat

opportunistic infections

NGO non-governmental organization, WHO World Health Organization, HCW health care worker, PEP post exposure prophylaxis

# Including eligibility assessment, enrollment in pre-ART care, ART initiation, and pre-ART retention in care [26]

® Including measures of LTFU/retention either while on ART, or a combined measure of pre-ART and on-ART LTFU/retention

conducted from 2003 to 2006, and 15/32 (47 %) conducted
after 2006 demonstrating an inverse effect. Similarly, there
was limited variability in these findings between studies
conducted in different patient populations, with the
exception of studies of women enrolled in PMTCT care,
where 0/3 (0 %) of studies found an inverse effect. An
inverse effect was demonstrated with greater frequency in
larger studies, with 2/15 (13 %) studies with n < 200, 8/19
(42 %) studies with n = 201-1,000, and 12/17 (72 %)
studies with n > 1,000 demonstrating an inverse effect.
Furthermore, multi-site studies [13/18 (72 %)] were more
likely than single site studies [7/30 (23 %)] to demonstrate
an inverse effect. Additionally, there was significant het-
erogeneity in the definition and measurement of both
exposure and outcomes between studies (Table 6).

Assessment of Study Quality and Risk for Bias

Of the 34 quantitative studies that we identified, 25 (74 %)
involved a longitudinal cohort, four (12 %) were specifi-
cally designed to measure an association between a geo-
graphic or transportation-related barrier and an HIV
outcome, five (15 %) reported an objectively measured
exposure variable, 28 (82 %) reported an objectively
measured outcome variable, 20 (59 %) performed a mul-
tivariable analysis to adjust for potential confounders, and
six (18 %) adjusted for a marker of wealth in the multi-
variable analysis (Table 7). Among the 25 cohort studies in
which accounting for LTFU, censoring, or missing data
would be relevant to potential bias, 14 (56 %) adequately
did so. Of the four studies that were specifically designed
to measure an association between a geographic or trans-
portation-related barrier and an HIV outcome, three (75 %)
demonstrated an inverse effect. Of the ten studies that
included a multivariable analysis, used an objectively
measured outcome variable, and adequately accounted for
LTFU, censoring, and missing data, seven (70 %) found an
inverse effect.

Discussion

In this systematic review of 66 studies representing over
130,000 persons receiving HIV care across 15 countries in
SSA, we found that geographic and transportation-related
barriers were associated with worse outcomes throughout
the continuum of HIV care. These inverse associations
were observed with variable frequency across different
regions, different time periods, and among several sub-
populations of HIV-infected individuals. In addition, geo-
graphic and transportation-related barriers were character-
ized as important by a large proportion of participants in
descriptive and qualitative studies. This substantial body of
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Table 4 Quantitative studies grouped by exposure and outcome of interest

Outcome of interest

Adherence & viral suppression

LTFU & mortality®

Linkage to care®

VCT

Transportation variable

Positive
effect

Null effect

Inverse effect

Positive
effect

Null effect

Inverse effect

Positive
effect

Null effect

Inverse
effect

Null Positive
effect

Inverse
effect

effect

UGS3, SA4, UG4, ZA3, NI3,

UG6, NI7, TA3'

UG2

SA2, ZAl, UGI, KEI°, KE1¢9,

1

MO

SA3, ZAl,

SA2

Travel distance

TA3®
ZA3, UGS, MA2, NI4, NI5,

TA2
NI2, ZA4

ZA2
KE2

1

KE

NII1, NI2, KE3,

Travel time

TA4
ZA3, UGS, MA2, NI6

ZA4

SA5
SA6

Transportation Cost

MAI1¢

ET1¢, KE2

SA2, MA1Y,

SA2, ZAl,

SAIL, TAl

Rural residence or clinic

ETI¢

KE2

location

16

Total estimates

Study codes (from Table 3) populate individual cells

# Including eligibility assessment, enrollment in pre-ART care, ART initiation, and pre-ART retention in care [26]

® Including measures of LTFU/retention either while on ART, or a combined measure of pre-ART and on-ART LTFU/retention

¢ LTFU outcome

4 Mortality outcome

¢ Self-reported distance

T Self-report of living “far from clinic”

Table 5 Variability in estimates by study parameter

% (n/N) of estimates
demonstrating an inverse
association between a
geographic/transportation-
related barrier and

an HIV outcome

Study parameter®

Geographic/transportation barrier

75 % (9/12)
67 % (2/3)
20 % (3/15)
38 % (5/13)

Rural

Distance (objective)

Distance (self-reported)
ravel time (self-reported)

Transport cost (self-reported) 0 % (0/4)
Region

Eastern Africa 37 % (13/35)
Western Africa 38 % (3/8)
Southern Africa 78 % (7/9)
Time period

Pre-2003 63 % (5/8)
2003-2006 47 % (17/36)
Post—-2006 47 % (15/32)

Study population
HIV-infected adults
HIV-infected children

50 % (18/36)
30 % (3/10)

HIV/TB care 67 % (2/3)
PMTCT care 0 % (0/3)
Number of participants

n < 200 13 % (2/15)
n = 20-1,000 42 % (8/19)
n > 1,000 72 % (12/17)

Number of study sites
23 % (7/30)
72 % (13/18)

Single site
Multiple sites

* For some estimates, certain study parameters were not reported and
therefore not considered in this calculation. For study time period, a
single study may be classified in more than one time period if it was
reported to span multiple time period categories

“shorter” versus “longer” travel distance and time, or
relatively “higher” versus “lower” transportation cost.
Finally, the null findings of some studies may have resulted
from the design of the study itself. For example, Haberer
et al. [82] found that, among HIV-infected children in
Uganda, neither travel time nor transportation cost had a
statistically significant association with ART adherence. It
should be noted that participants living >20 km from clinic
were excluded from that study, and that this was the most
common reason for exclusion. If the effect of travel time
on ART adherence were non-linear (e.g. no association
below a certain threshold and an inverse effect at distances
above the threshold), then the exclusion criteria of this
study would preclude valid estimation of an association
between distance and adherence.
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Table 6 Heterogeneity in measurement and definition of exposures and outcomes

Exposure measure (# of estimates) Study codes

Total estimates

Travel distance (20)

Self-reported integer MOI1, ZA1, UGI1, UG2, KEI, TA2, UG3, SA4, UG4, NI3, TA3, UG6, NI7 13
GPS or odometer tracked ZA3 1
Straight line (approximate) ZA1, ZA3 2
Patient perception of difficulty ZA2, SAS 2
Other SA2, SA3 2
Travel time (11)

Self-reported integer KE2, NI1, ZA3, NI2, UG5, MA2, NI4, NI5, KE3, TA4, ZA4 11
Transportation cost (4)

Self-reported integer ZA3, UGS, MA2 3
Other NI6 1
Urban vs. rural (8)

Urban+rural SAl, ZAl, ET1, KE2, SA6 5
Urban+peri-urban+-rural TA1, SA2 2
Other MAL1

Outcome measure (# of estimates)

Study codes

Total estimates

Linkage to care (6)

Pre-ART retention in care SA3, ZAl

ART initiation SA2, ZAl, KEI

Other MOl

Retention in care/mortality (12)

Pre-ART mortality SA2 1
Post-ART MAL, ET1, ZA4 3
Without respect to ART status SA2, UGI1, UG2, KEI1, ZA2, TA2, KE2, NI2 8
Adherence/viral suppression (20)

Self-reported UG4, SA5, NI3, TA4, UG6 5
Pharmacy refill or pill count UG3, ZA3, NI2, MA2, NI4, SA6, NI7 7
MEMS device UG5 1
Treatment interruption <1 week UGS, KE3 2
Treatment interruption at least 1 week NI5 1
Viral suppression SA4, ZA4 2
Other NI1, TA3 2

GPS global positioning system, MEMS medication event monitoring system

We were surprised to find a small number of studies that
demonstrated a paradoxically beneficial impact of geo-
graphic and transportation-related barriers on HIV out-
comes [65, 70, 73]. It is notable that none of these three
studies was specifically designed to estimate the effect of a
geographic or transportation barrier on an HIV outcome. In
certain cases, the findings were not fully inconsistent with
our hypothesis that geographic and transportation barriers
negatively affect HIV outcomes. For example, Geng et al.
[70] found that among patients LTFU from clinic, greater
distance to clinic was associated with increased likelihood
of re-establishing care at different site. The authors
hypothesized that this was due to emergence of new clinics

@ Springer

as part of treatment decentralization in Uganda. Impor-
tantly, the reference clinic was the only ART provider in
southwest Uganda in year 2000, while in 2009 (at the time
of the study) there were over 60 rural treatment sites in the
same region. Although Cook and colleagues found that
greater distance to clinic was associated with a higher rate
of linkage from PMTCT to early infant diagnosis care, this
study excluded mothers who failed to enroll in adult HIV
care after their pregnancy, which accounted for nearly half
of the total sample [65]. Finally, although Massaquoi and
colleagues found that patients treated at a rural health
center were significantly less likely to default on ART than
those treated at an urban center, the authors also found that
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rural patients had a significantly higher mortality rate
compared to their urban counterparts [73]. Furthermore,
this analysis was not adjusted to account for potential
confounding variables.

Alternatively, these paradoxical findings may be
explained in part by HIV-related stigma. HIV is highly
stigmatized throughout SSA [94], with increasing evidence
suggesting that the stigma of HIV is an important deter-
minant of health-related behaviors, such as HIV testing
[95], disclosure of sero-positivity to sexual partners or
other social supports [96], retention in care [97], and HIV
treatment adherence [98]. It is also possible that in certain
settings some people may prefer to travel longer distances
for their HIV care in order to maintain their anonymity, a
phenomenon that has been discussed in HIV-related studies
conducted in various African settings [99-101]. Thus a
highly motivated population of patients who intentionally
travel long distances to minimize stigma could account for
a paradoxically positive association between distance and
HIV-related outcomes.

Conclusions

We found that geographic and transportation-related barriers
impede access to care at all points in the HIV care contin-
uum. This systematic review has important implications for
HIV policy and programming in SSA. The provision of HIV
care across large rural catchment areas in many parts of SSA
presents a significant challenge to scaling up services for
HIV-infected individuals and retaining patients in care with
optimal and durable adherence. Although the distance one
lives from their HIV clinic is not a readily modifiable risk
factor, geographic and transportation-related barriers could
be attenuated by public health interventions that seek to
improve the accessibility of HIV care facilities. Recom-
mended measures to mitigate these effects have included
strengthening investment in rural health care infrastructure
[102], decentralization of HIV treatment services [103—-105],
adoption of simplified management protocols that can be
administered at the level of the primary health clinic [106],
decreasing visit frequency [107], implementation of mobile
clinics [108], point-of-care testing [109], immediate referral
[110], improving patient-provider communication of test
results and other information [111], and provision of trans-
portation stipends [112, 113].

Additionally, identification of standardized and vali-
dated measures of geographic and transportation-related
barriers might improve risk-stratification and resource
allocation to patients in the region. To optimize and expand
HIV care delivery in SSA, it will be important to stan-
dardize the measurement of geographic and transportation-
related barriers and to develop, evaluate, and scale up

interventions to mitigate them. Different interventions will
likely need to be designed to address different points in the
continuum of HIV care. For example, point-of-care CD4
testing and immediate referral for treatment initiation are
likely to be effective interventions for improving pre-ART
linkage to care, whereas decreasing visit frequency may be
a more effective intervention to help patients overcome
geographic and transportation-related barriers to main-
taining optimal ART adherence. Decentralization of treat-
ment facilities will diminish the transportation time and
cost for patients seeking regular and sustained HIV care. In
areas where HIV care decentralization is underway, these
efforts should be continued. We also urge policy-makers to
aggressively pursue service decentralization, and to prior-
itize investment in the necessary rural health care infra-
structure. Finally, interventions that seek to better monitor
ART adherence in real time may help to overcome geo-
graphic and transportation-related barriers by identifying
and allowing for targeting of patients who are at high risk
for viral rebound and other poor outcomes. Such inter-
ventions are actively being explored [114-117].
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Appendix
Search Terms Used in PubMed and Web of Science

1. PubMed search performed 8/14/11.
(“mortality”’[MH] or “survival”’[TIAB] or “patient
dropouts”[MH] or “lost to follow up”[MH] or reten-
tion[TIAB] or default[TIAB] or interruption[ TIAB] or
“linkage” [TIAB] or “medication adherence”[MH]
OR “patient compliance” [MH] or “adherence”[TIAB]
or “non-adherence” [TIAB] or “compliance”[TIAB]
OR “non-compliance” [TIAB]) AND “africa south of
the sahara”[MH] AND (“acquired immunodeficiency
syndrome”[MH] OR “HIV”[TIAB] OR “AID-
S”[TIAB]) AND (distance[TIAB] or “health services
accessibility” [MH] or travel[TIAB] or barriers[TTAB]
or structural[TIAB] or rural[TIAB] or “rural health
services”[MH] or “rural population”[MH] or “hospi-
tals, rural”[MH]).

2. Web of Science search performed 8/14/11.
TS = (“SSA” OR Africa) AND TS = (“loss to
follow up” OR mortality OR survival OR default OR
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interruption OR linkage OR “non-compliance” OR
compliance OR adherence OR “non-adherence”)
AND TS = (“human immunodeficiency virus” OR
HIV OR “acquired immunodeficiency syndrome” OR
“acquired immune deficiency syndrome” OR AIDS)
AND TS = (distance or “health services accessibil-
ity” or travel or barriers or structural or rural or “rural
health services” or “rural population” or “hospitals,
rural”).
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