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Abstract

There is a paucity of research demonstrat-
ing how best to address inequalities in health
and access to specialist care faced by rural dis-
advantaged populations in high HIV-prevalent
settings in Sub Saharan Africa. Delivering
equitable and cost-effective specialist clinical
services in many parts of Africa is challenging,
given human resource shortages, poor trans-
port infrastructure and competing health pri-
orities. In this report we describe how an air-
borne outreach program to provide HIV servic-
es to high HIV burden health facilities in rural
Botswana has been an important catalyst for
improving specialist service delivery across
the spectrum of clinical care. The success of
Botswana’s airborne program is a conse-
quence of many country-specific determinants
as well as external funding support. We argue
that lessons learned from the experience in
Botswana are normative for other African set-
tings. Specialist medical airborne outreach to
rural hospitals can improve access to and qual-
ity of care, when part of a multifaceted, multi-
disciplinary intervention. Furthermore, we
demonstrate how an HIV funded program can
be a vehicle for enhanced access to essential
sub-specialist clinicians in rural Botswana.

Introduction

Despite considerable investment in HIV pro-
grams in Africa over the last decade, little is
known about whether funding for HIV care and
treatment services has influenced access to
and quality of other health services across the
continent.1 Notably, there is little data describ-
ing whether HIV funding has improved access
to non-HIV specialty services for rural commu-
nities in Africa. While evidence from high-
income countries has demonstrated that rural
outreach programs can improve health cover-
age and outcomes of non-HIV related dis-
eases,2,3 it is less clear whether HIV-specific
outreach programs have affected access to
non-HIV services in rural settings in Africa. In

this report we describe how airborne outreach
to high HIV burden facilities has enhanced
access to both HIV and non-HIV services in
rural Botswana. Furthermore, we assess the
applicability of airborne outreach to other set-
tings in sub Saharan Africa, where both infra-
structure and resources are more constrained.
Finally we review the role of airborne outreach
in Botswana as a catalyst for health system
improvement.
In most African settings, clinical care is pro-

vided by clinical officers or general practition-
ers, with minimal access to sub-specialist serv-
ices.4 Where available, specialist medical prac-
titioners usually consult in outpatient areas of
major hospital facilities or large metropolitan
cities. Unfortunately, across southern Africa,
access to specialist services is very limited for
those living in remote and rural settings, as
they have to travel hundreds of kilometers to
reach referral centers. Compared to urban pop-
ulations, people living in rural and remote
areas tend to have worse health and less
access to medical care.5 Limited healthcare
infrastructure and depleted workforces that
are commonplace in many African settings are
combined with an approach to healthcare that
is largely curative and episodic in nature.6

Most health encounters are brief and solely for
management of acute symptoms, failing to
address chronic diseases or preventative
healthcare. Limited medical record systems,
inability to track missed visits, and stock outs
of laboratory reagents and medications also
hamper the effectiveness of existing specialist
services.7 This fractured approach is clearly
suboptimal in the face of HIV disease, as well
as the management of other chronic diseases,
that require access to specialty medical servic-
es. In addition, as life expectancy normalizes
for African HIV-infected patients on highly
active antiretroviral therapy, the burden of
adult chronic diseases in African countries is
likely to increase among people living with
HIV.8

The benefits of specialist care are particu-
larly important in the setting of the HIV epi-
demic, which has had a devastating impact on
overburdened health systems across Africa.9

The effective management of HIV disease as a
chronic condition necessitates the provision of
specialist services to provide training, mentor-
ing and clinical oversight for health care work-
ers managing patients. For these reasons, HIV-
specific outreach has become a vital compo-
nent of HIV programs over the last ten years as
countries with high HIV sero-prevalence have
recognized the need to provide HIV-specific
mentorship commensurate with decentraliza-
tion of antiretroviral services to rural health
care settings.10,11

Unfortunately, provision of specialist HIV
services in rural settings is challenging to
implement in many African countries for

numerous reasons. HIV outreach programs are
generally expensive and assume that special-
ists are available to participate. Effective men-
toring requires both time and consistent
mentees, an ongoing challenge among over-
burdened health systems experiencing con-
stant turnover. Furthermore, outreach pro-
grams incur numerous opportunity costs asso-
ciated with taking specialists out of their main
practice. For these reasons, many remote,
rural communities across southern Africa are
unable to access such outreach programs.
Botswana has one of the world’s highest HIV

prevalence rates with an estimated 25% among
adults aged 15-49 and a proportionally large
number of HIV-infected children. In the face of
this devastating epidemic, the country has
established one of Africa’s most progressive
HIV care and treatment programs. By 2010,
Botswana achieved near universal access: 93%
of all eligible patients had been initiated on
antiretrovirals (ARVs). The speed and scope of
Botswana’s ARV scale up has been attributed
to a number of factors: significant donor
investment, good governance, high quality
HIV-specific training12 and effective mentor-
ship programs to facilities.13

Supporting HIV scale up to the most remote
parts of Botswana has proven to be a formida-
ble challenge. Large distances and human
resource challenges are significant obstacles
to HIV care and treatment in Botswana. While
the majority of the country lives in the two
major cities, Francistown and Gaborone,
remote communities in the most rural parts of
the country have the highest HIV prevalence.14

To address these challenges the Botswana air-
borne initiative was launched in 2007 in part-
nership with Airborne Lifeline Foundation
(ALF), transporting specialists to several of the
most remote, high burden HIV clinics. ALF is
funded by the United States government,
through the President’s Emergency Plan for
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AIDS Relief (PEPFAR)15 in collaboration with
the Botswana Ministry of Health (MoH), to
deliver the specialist HIV care and treatment
services in remote, high volume health facili-
ties. ALF coordinates flights once a month to
each supported facility, liaising with the main
teaching hospital in Gaborone, to ensure that
specialists from different disciplines attend on
these flights. As well as providing HIV special-
ist support, ALF’s program also facilitates pro-
vision of non-HIV sub-specialty services, such
as orthopaedics and otolaryngology, to the
same facilities. ALF also liaises with the MoH’s
Central Medical Supplies Department, to
ensure that all flights deliver medical supplies
as required. While most supplies are still deliv-
ered by road, the flights provide an opportuni-
ty for the MoH to respond to stock-outs when
necessary. 
Facilities supported through airborne out-

reach are all sites that had limited access to
any of these services before introduction of the
flying outreach service and instead referred
patients to one of two tertiary referral centers,
several hundred kilometers away. Facilities are
determined by MoH, as high volume sites that
warrant access to specialist services.
Prerequisite to flights, all facilities must also
be serviced by a basic runway, either gravel or
asphalt. Since outreach planes are 8 seater
King Air 200 planes, all runways are minimum
1000 m in length, administered by the
Botswana civil aviation authority.

Materials and Methods

In order to assess the scope and impact of
ALF’s program in Botswana we performed a
retrospective analysis of all outreach flights

flown between July 2011 and June 2012.
Specialist outreach flights were defined as
planned visits by specialist-trained medical
practitioners to government-determined high
volume hospitals in rural locations. Supported
facilities were all assigned by the Ministry of
Health, and determined to be high HIV-burden
sites, too remote to be supported by road-based
outreach services.   
Recorded details from flights to these facili-

ties included the number of health care
providers participating on each visit and the
number of individual patient encounters, as
reported by outreach clinicians, on each trip.
From March 2012 onwards information on HIV
status of all patients seen on outreach was also
reported.  
Access to care was described in terms of

sub-specialist clinical services rendered at
these sites and the number of clinical encoun-
ters performed by sub-specialty clinicians.
These outcomes have been used widely as met-
rics to assess impact of outreach programs.16

Since the analysis included only routinely col-
lected data, Institutional Review Board
approval was not required. Descriptive statisti-
cal analysis was performed using Microsoft
Excel (Microsoft, 2011).

Results

During 12 months, between July 2011 and
June 2012, airborne outreach provided essen-
tial clinical services to five high volume, rural
health facilities: Ghanzi, Hukuntsi, Kasane,
Maun and Tsabong (Figure 1). The character-
istics of these sites are reported in Table
1.14,17,18 Supported facilities serve communi-
ties with HIV prevalence estimated at between

11.8% (Hukuntsi) and 23.0% (Kasane).14

Facilities were between 509 km (Hukuntsi)
and 933 km (Kasane) away from the support-
ing tertiary referral center, in Gaborone.
Our review of Botswana’s airborne outreach

program support was notable for the following
findings. Firstly, airborne outreach provided
access to specialist services to primary care
doctors working at supported facilities. Over a
twelve-month period, airborne outreach facili-
tated 5032 patient referrals to specialist clini-
cians. An average of 90 patient encounters
occurred at each site per visit (Table 2). 
Secondly airborne outreach improved HIV

training and mentorship at supported sites.
Prior to airborne outreach, none of the sup-

Article

Figure 1. Map of Botswana with flight
paths (image courtesy of Central
Intelligence Agency website, available
from: https://www.cia.gov/library/publica-
tions Accessed: September 11, 2013).

Table 1. Outreach destination characteristics.

Facility City population17 Catchment Estimated HIV Distance from Manned airstrip
population17 prevalence14 Gaborone (km) (Y/N)18

Hukuntsi 3807 20,476 11.8% 509 N
Ghanzi 12,267 43,095 13.5% 543 Y
Tsabong 7869 30,106 19.1% 514 N
Maun 55,784 152,284 19.8% 577 Y
Kasane 9127 23,347 23% 933 Y
Y, yes; N, no.

Table 2. Total no. of patients encounters (August 2011- July 2012) at each site.

Facility No. of visits Total no. of patients encounters Average no. of patients encounters/visit

Hukuntsi 11 1089 99
Ghanzi 12 710 59
Tsabong 11 1162 106
Maun 11 1437 131
Kasane 11 634 57
Total 56 5032 90

Non
-co

mmerc
ial

 us
e o

nly



[Journal of Public Health in Africa 2013; 4:e11] [page 57]

ported facilities had regular access to HIV spe-
cialists. The airborne program ensured that
HIV specialists, providing paediatric and adult
services, attended every facility. These special-
ists provided HIV-specific mentoring and pre-
ceptorship. They also provided clinical care for
patients with complicated HIV-specific prob-
lems. Between April and June 2012, 20%
(n=390) of all of patients seen by specialists
on outreach involved HIV positive patients
(Table 3). Thirdly, airborne outreach improved
access to a broad range of other specialty serv-
ices, including but not limited to, oncological,
psychiatric and neurosurgical expertise.
Between April and June 2012, orthopedic sur-
geons and otolaryngologists, for example, both
saw an average of 48 and 59 patients per out-
reach visit respectively, demonstrating the
extraordinary demand for their services at sup-
ported facilities (Table 4). Most HIV specialists
are either internal medicine or paediatric spe-
cialists as well, seeing non-HIV related medical
and paediatric referrals in addition to HIV-
infected patients.
Finally, our analysis demonstrates that air-

borne outreach facilitated multidisciplinary
capacity building initiatives. Flights were also
attended by numerous allied health profes-
sionals, including nurses, physiotherapists,
dieticians, and psychologists. These health
professionals supported numerous activities to
build capacity of local doctors and nurses, run-
ning education and counseling programs, as
well as providing expert clinical care.

Discussion

We report on the successful implementation
of an airborne outreach program to support
high burden health facilities in rural
Botswana. We believe that this is the first
report describing how a PEPFAR funded air-
borne outreach to deliver HIV services can be
leveraged to improve health access across the
spectrum of care. While we acknowledge that
the small scale of the program limits its appli-
cability to other settings, we believe that the
implementation of this program offers impor-
tant insights that can inform how and when
airborne outreach services are employed else-
where in Africa.  
Specifically, our analysis demonstrates how

HIV-specific outreach increased access to
other sub-specialty services in rural communi-
ties and provides concrete evidence that HIV-
specific funding can enhance provision of non-
HIV services in rural Africa, when provided as
part of a coordinated multi-disciplinary pro-
gram. We believe that the successes of
Botswana’s airborne outreach program are
based on several key tenets. 
Firstly, our report demonstrates that air-

borne outreach is an effective and expedient
strategy for providing HIV specialist care in
remote, high HIV prevalent settings. Over a 3-
month period, specialists were able to under-
take over one thousand HIV-specific clinical
encounters. Because of the remoteness of the

clinics visited, it is unlikely that many of these
encounters would have otherwise occurred;
patients that would have had to travel long dis-
tances to see HIV specialists at tertiary referral
centers could be seen locally. Outreach
ensured that the best-trained HIV specialists
in the country were available to support the
management of complicated patients at each
of the outreach facilities. Patients with com-
plex co-morbidities, co-infections, HIV treat-
ment failure and AIDS associated malignan-
cies were all able to receive care from special-
ists that they would not otherwise have had
access to. Outreach visits also facilitated HIV-
specific training and mentorship for doctors
and nurses working at the rural clinics.  
Secondly, our report demonstrates that this

airborne program was an important means of
capacity building to improve clinical capacity
across the spectrum of care. Outreach has pro-
vided opportunities for a wide range of teach-
ing opportunities including joint consulta-
tions, educational sessions, and precepted out-
patient visits, seminars and case-conferences
at sites that had not previously received regu-
lar teaching. This component of the program
was a pre-requisite of PEPFAR funding.
However, it is consistent with existing
research demonstrating that outreach that
involves little more than a shift in the location
of the consultation, confers little benefit limit-
ed to measures of convenience and patient sat-
isfaction. The impact of capacity building ini-
tiatives at sites supported by the airborne pro-

Article

Table 3. No. of patients encounters disaggregated by HIV status (April-June 2012).

Facility No. of visits No. of patient encounters No. HIV patient encounters (%total)

Hukuntsi 3 232 79 (25)
Ghanzi 3 231 62 (28)
Tsabong 3 321 64 (20)
Maun 3 321 71 (22)
Kasane 3 269 26 (10)
Total 15 1053 302 (28)

Table 4. No. of patient encounters disaggregated by clinical specialty.

Specialty No. of patients encounters Average no. of patient encounters 
by sub-specialists (April-June 2012) by sub-specialists at each clinic

(% all clinician encounters)

Orthopaedics 298 (29) 59
ENT 95 (8) 48
Oncology 47 (4) 8
Neurosugery 42 (4) 14
Psychiatry 97 (8) 24
Internal medicine 190 (18) 13
Pediatrics 307 (29) 20
Total 1034 23
ENT, Ear, Nose, Throat Department.
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gram have been described elsewhere.13,19

Thirdly, this report demonstrates that air-
borne outreach is a successful multidiscipli-
nary intervention. Specialists from a variety of
disciplines participated on outreach flights.
Most flights included clinicians from at least 3
different medical sub-specialties as well as
numerous health care professionals, from
radiology technicians to physiotherapists and
psychologists. In our experience outreach was
most successful when delivered as part of a
multi-disciplinary and multifaceted approach.
Furthermore, we speculate that extra costs of
airborne outreach are at least partly offset by
reduced costs for the patient and greater cost-
effectiveness of a multi-disciplinary approach. 
A crucial component of the airborne out-

reach program was that it enhanced access to
clinical services to disenfranchised rural com-
munities. Such rural communities have the
most to gain from any outreach program in
terms of client outcomes. The fact that most
specialist outreach programs in Africa are dis-
proportionately concentrated around major
urban centers results in access inequities and
can compound the fact that rural populations
are usually less healthy.16 While we acknowl-
edge that a key limitation of our study is that it
is a post-hoc analysis of services already estab-
lished for which evaluation had not been
planned prior to implementing the interven-
tion, we argue that it provides persuasive data
illustrating that airborne outreach improves
access to specialist services for the most
remote and rural communities. Before the air-
borne program started, the five sites included
in our analysis sites did not receive any regu-
lar specialist outreach; after the program start-
ed, they were all guaranteed regular access to
specialist services. We believe that our data
demonstrates that when resources are avail-
able, airborne outreach is feasible in an
African setting. While there is existing data
from high-income countries that airborne out-
reach is an effective intervention20-22 there has
been minimal operational research describing
the feasibility of airborne programs in sub-
Saharan African settings. There are reports
that airborne outreach by surgical teams have
been successful in Kenya,22 Zimbabwe,23 and
Uganda.24 However, we believe this is the first
report describing how multidisciplinary out-
reach is feasible and effective in an African
context. Nevertheless, we stress that this fea-
sibility is entirely predicated on donor funding
and that given the financial constraints affect-
ing most health systems in southern Africa we
recognize that without external donor support,
programs such as the one we describe are not
replicable in other SSA settings.
We acknowledge that airborne outreach has

been successful in Botswana because of many
contextual factors: the population is small,
infrastructure is already in place and the gov-

ernment has been very supportive of the pro-
gram. There are clear limitations and potential
harms associated with establishing an air-
borne specialist outreach programs. We
acknowledge that such programs are very
expensive. Outreach flight costs are consider-
able, especially when measured against stan-
dard outreach by motor vehicle. Furthermore,
the program has its own running costs and
indirect expenses. In our experience, the kind
of clinical practice employed by specialists is
generally more expensive than that of
untrained medical officers. Specialist physi-
cians are more likely to prescribe expensive
drugs and suggest more diagnostic investiga-
tions than general practitioners. While these
are invariably warranted they incur increased
costs for the visited sites and may not always
reduce the number of referrals to tertiary
referral centers. Given the extraordinary
financial constraints faced by the Botswana
government, it is unclear whether the airborne
program will be sustained when PEPFAR fund-
ing is withdrawn in its entirety. We argue that
a formal cost-effectiveness evaluation is nec-
essary to determine whether the program is
expensive as it appears, when weighed against
savings as a consequence of improved clinical
outcomes and reduced numbers of referrals to
Botswana’s referral hospitals. 
Outreach to rural sites is essential to

address inequity between rural and urban
services. However, outreach may compromise
care at urban facilities if rural sites receive
care at the expense of those urban facilities.
Furthermore, given the traveling time, air-
borne outreach may be an inefficient use of
specialists’ time when those specialists could
be consulting in their primary practice at
urban facilities. While we acknowledge that all
of these limitations are important, we argue
that the extra costs, both time and money, may
be partly offset by reduced costs for the patient
and the greater cost-effectiveness of multifac-
eted interventions. 
Airborne outreach plays an important role in

the delivery of clinical services in Botswana.
The existing program offers remarkable oppor-
tunities to improve clinical outcomes to rural
communities across the country. However, its
continued success is predicated on external
donor support. As PEPFAR funding across the
region diminishes, we suggest that the follow-
ing steps are necessary to ensure that clinical
impact is not compromised by competing pub-
lic priorities and financial expediencies.
Firstly, we argue that an HIV-specific airborne
outreach in Botswana is advantageous when
delivered as part of a multifaceted interven-
tion. Assessments of outreach programs in
other settings have demonstrated that multi-
disciplinary outreach reduces costs and also
reduces the number of patient referrals to ter-
tiary centers and unnecessary duplicated

tests.16 Given that the airborne outreach pro-
gram in Botswana is funded entirely through
donor support and in light of the significant
constraints on health care systems in many
parts of Africa, there is considerable debate
about whether airborne programs are a viable
solution to the challenges of inequitable
access in rural, African settings. Other out-
reach interventions, including web-based
mentorship25 the use of real time Voice Over
internet Protocol videoconferencing and m-
health programs26 offer effective low cost alter-
natives for providing mentorship to clinicians
in remote settings. Such solutions are particu-
larly advantageous given increasing Internet
access via cellular networks across the conti-
nent.27 A multifaceted outreach program, com-
bining remote support via web-based platforms
and airborne support may represent a viable
long-term option, as external funding for out-
reach diminishes. 
We believe that the successes of programs

such as ALF’s airborne program are predicated
on finding long-term funding options. One
potential solution is that of public-private part-
nerships (PPPs). PPPs have been integral to
Botswana’s response to the HIV epidemic.
Established in 2000, the African Compre -
hensive HIV/AIDS Partnerships (ACHAP) is an
example of a country-led, public-private part-
nership between the Government of Botswana,
the Bill & Melinda Gates Foundation, and
MSD/Merck Company Foundation. This PPP
has been instrumental in Botswana’s national
response to HIV/AIDS, supporting scale up of
antiretrovirals through provision of financial
and technical support to the Government of
Botswana as well as the civil society sector
through some Non-Governmental Organiza-
tions.28 ACHAP offers a successful model of an
effective and mutually beneficial PPP. Given
that commercial airlines fly to several rural
communities in northern Botswana, there is
considerable opportunity for the Ministry of
Health to replicate the successes of ACHAP in
the context of airborne outreach. While such
collaboration may not be possible in other
African settings given lack of airport infra-
structure and prohibitive costs for private air-
borne travel to rural communities, PPPs to
support airborne outreach represents a tangi-
ble sustainable financial model in Botswana. 
Finally, we suggest that operational

research efforts must be a key priority to
assess the impact of PEPFAR funded programs
such as the one described in this report. Little
is known about how HIV-related funding and
the development of institutional resources to
support HIV services in Botswana has influ-
enced the access to and the quality of other
health services. Clinics and hospitals across
the country have been overwhelmed with the
large number of patients crowding waiting
rooms and hospital beds, with a substantial
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proportion with underlying HIV infection and
with HIV-related complications, such as pneu-
monia, tuberculosis, diarrhea, wasting and
meningitis. The provision of ART and the
establishment of airborne outreach programs
to rural facilities have decongested medical
clinics, emergency services and tertiary refer-
ral facilities. However, the ultimate effect of
Botswana’s airborne outreach program will
need to be rigorously evaluated. It is important
that further research is focused on determin-
ing whether airborne outreach is i) clinically
effective and ii) cost-effective.

Clinical impact research
Rigorous research to assess how airborne

outreach improves clinical outcomes is vital.
The effect on other programmatic frameworks
across the health system should also be evalu-
ated. Parameters of interest include monitor-
ing the utilization of laboratory services and
access to non-HIV services provided on out-
reach flights.  

Cost-effectiveness analysis
While airborne outreach offers the clear

benefits for in-person mentorship and patient
contact, the programmatic costs are consider-
able. We believe that airborne outreach may be
cost-effective when expensive transport costs
are weighed against the direct and indirect
costs of not providing specialist clinical servic-
es to remote areas. Further research is needed
to determine if this is the case. 

Conclusions

Airborne outreach to rural facilities in
Botswana is necessary to support continuing
HIV care at these remote, high burden facilities.
Since multi-disciplinary non-HIV specialist
services were also provided, the program illus-
trates how HIV-funded interventions can be
effectively leveraged to improve access and
equity to health care in remote settings in
Africa. Furthermore, by fostering strong links
between rural facilities and tertiary referral
services, airborne outreach is an important tool
for building clinical capacity. More research is
warranted to determine the clinical impact and
the cost-effectiveness of this service.
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