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Abstract The continuum of care for successful HIV
treatment includes HIV testing, linkage, engagement in
care, and retention on antiretroviral therapy (ART). Loss to
follow-up (LTFU) is a significant disruption to this path-
way and a common outcome in sub-Saharan Africa. This
review of literature identified interventions that have
reduced LTFU in the HIV care continuum. A search was
conducted utilizing terms that combined the disease state,
stages of the HIV care continuum, interventions, and LTFU
in sub-Saharan Africa and articles published between
January 2010 and July 2015. Thirteen articles were inclu-
ded in the final review. Use of point of care CD4 testing
and community-supported programs improved linkage,
engagement, and retention in care. There are few inter-
ventions directed at LTFU and none that span across the
entire continuum of HIV care. Further research could focus
on devising programs that include a series of interventions
that will be effective through the entire continuum.

Resumen La continuidad de la atencion para el éxito del
tratamiento del VIH incluye la prueba del VIH, la vincu-
lacion y el compromiso en el cuidado y mantenimiento de
la terapia antirretroviral (TAR). Las pérdidas durante el
seguimiento (LTFU) es una alteracion significativa de esta
via y un resultado comtin en el Africa subsahariana. Esta
revision de la literatura identificd intervenciones que han
reducido LTFU en el continuo de la atencién del VIH. Se
realiz6 una busqueda utilizando términos que combinaban
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el estado de la enfermedad, las etapas del continuo de la
atencion del VIH, las intervenciones y LTFU en el Africa
subsahariana y los articulos publicados entre enero de 2010
y julio de 2015. Trece articulos fueron incluidos en la
revision final. El uso del punto de atencion pruebas de CD4
y los programas apoyados por la comunidad mejorar la
articulacion, compromiso, y la retencion de los pacientes.
Hay pocas intervenciones dirigidas a LTFU y ninguno que
se extienden a lo largo de todo el continuo de la atencion
del VIH. La investigacion adicional podria centrarse en la
elaboracion de programas que incluyen una serie de
intervenciones que seran efectivas a través de toda la
cadena.

Keywords HIV - Loss to follow-up - LTFU - Retention -
Interventions

Introduction

The continuum of care for successful HIV treatment
includes HIV testing, linkage, engagement in care, and
retention on antiretroviral therapy (ART) [1]. Over the last
decade, millions of individuals in sub-Saharan Africa have
started ART. However, low HIV testing rates and losses
between the point of testing and the initiation of ART have
mitigated this success, and the majority of people in need
of treatment are not receiving it [2]. By linking and
engaging a patient in care, patient outcomes are improved
and the system costs for delivering healthcare are reduced
[3, 4]. The importance of engagement and retention in care
can be quantified; patients that only received care in one
quarter of their first year after diagnosis had twice the risk
of death as patients who made visits to their healthcare
provider in every quarter of the first year [5, 6].
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Engagement in care is a global problem. In 2014, the
Centers for Disease Control and Prevention reported that
while 86 % of individuals in the United States living with
HIV had been diagnosed and 80 % were linked to care
within 3 months of their diagnosis, only 40 % were
engaged in care [7]. Similar results were reported in a 2015
analysis of a screening program in Bunyala, Kenya. Of the
segment that discovered their HIV-positive status during
the screening program, only 15 % sought treatment for
HIV over 3 years [8]. These statistics also highlight the gap
that exists between testing and engagement in care.

While the continuum of care seems like it should be a
linear pathway, it often is less simple than it appears. There
are many opportunities for a patient to be “loss to follow-up”
(LTFU) in the care cascade. Once an individual tests positive
for HIV, they need their CD4 count tested. Failure to deter-
mine CD4 counts at the time of testing provides one of the
earliest opportunities where a patient can fail to be engaged
and retained [9]. Individuals who receive their CD4 counts
will either begin ART or will not yet be eligible depending on
treatment protocols. Those who do not begin therapy must
remain engaged until they begin ART or this is another stage
where LTFU can occur [2]. The third stage where losses can
occur is after ART begins, because an individual will need
lifelong treatment. Challenges with initial ART initiation
and retention in care include: fear of stigma, transportation
costs, not feeling sick, or opting for traditional medicine [10].
The pathway is dynamic in that a patient that drops out of
care can be re-engaged at the same or later point in the
continuum, so LTFU or disengagement from care is not
necessarily a permanent endpoint [11].

Constructs of the Social Cognitive Theory (SCT) can be
used to identify many of the reasons that a person becomes
LTFU, which may reside within the person (i.e. fear),
within the structural environment (i.e. lack of transporta-
tion), or the social environment (i.e. stigma about HIV-
positive people) [12]. Financial problems and poor health
are also common reasons that patients are LFTU, along
with the inability to find HIV patients for follow-up that
stems from incorrect or missing telephone numbers and
addresses [13].

A patient is considered LTFU when they do not come in
for appointments for a period of time without having been
transferred to the service of another facility for ART and it
is not known if the patient has died or has disengaged from
care. Although the period of time varies, a study by Chi and
colleague found that a period of 180 days since the last
visit resulted in the fewest misclassification of LTFU [14].
One systematic review concluded that 40 % of sub-Saharan
patients believed to have been LTFU were actually
deceased [13].

Studies report that 41-59 % of patients are retained in
pre-ART care [15-19]. An average of 65 % of patients in
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sub-Saharan Africa who begin ART are retained at 3 years,
so linking and engaging a patient to care between testing
and ART initiation is crucial in reducing LTFU [20]. One
estimate of the proportion of patients LTFU after testing
positive for HIV, but before initiation of ART, is 80 % [2].
This estimate included patients at three stages: testing to
staging, staging to ART eligibility, and ART eligibility to
ART initiation.

Additional studies have shown that a patient’s CD4
count can impact retention in care and LTFU. A study by
Wang and colleagues in South Africa found that pregnant
women with a CD4 count of less than 200/l had 6 times
the risk of being lost to follow-up, and they hypothesize
that this might be due to increased burden of health that
pregnant women experience [21]. In the same study, non-
pregnant women with a CD4 count of greater than 200/pl
were more likely to be LTFU than men, possibly due to
stigma associated with HIV for women.

Much research has focused on either interventions to
increase HIV testing and initiation of ART or the risk factors
for and the rates of LTFU rather than examining interven-
tions to engage and retain individuals [9, 20, 22-33]. While
other systematic reviews have identified poor linkage to care
after HIV testing or poor retention after initiation of ART,
few have focused on interventions to reduce LTFU [2, 34].
The purpose of this systematic review was to identify and
analyze interventions that reduced the LTFU of HIV patients
in sub-Saharan Africa at each of the stages between testing,
linkage and engagement, and retention in ART. Utilizing
constructs of the SCT, we identified interventions that
reduced barriers within the person or within the person’s
structural or social environment.

Methods

Using a study protocol devised with the guidelines of the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement, a detailed search was
conducted to find published interventions to reduce LTFU
in the HIV care continuum [35].

Search Strategy

A compound Boolean search was conducted utilizing terms
that combined the disease state, stages of the HIV care
continuum, interventions, and LTFU (Table 1). Many
terms were truncated with the asterisk operator to allow for
matching of alternate tenses of a word or plurals. Acro-
nyms such as HIV, AIDS, and LTFU were used as were the
full phrases for these terms.

Searches were limited to sub-Saharan Africa and pub-
lication dates between 1 January 2010 and 2 July 2015. The
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Table 1 Search terms Disease state Continuum of care Intervention Loss to follow-up
HIV test™® intervention*® los*
HIV+ screen® program* follow*
HIV-positive link* strateg* LTFU
AIDS engage* implement*
Acquired immune deficiency syndrome engaging
Human immunodeficiency virus ret*
HIV-infected
HIV/AIDS
searches were conducted in PubMed, MEDLINE, Scopus, Results

Web of Science, and Cochrane Library. Inclusion criteria
were peer reviewed publications featuring an intervention
to reduce LTFU in any stage of the HIV care continuum
that had outcomes data, focused on sub-Saharan Africa and
that were published between January 2010 and July 2015 in
English. The World Bank listing of sub-Saharan African
countries was used as a filter [36]. Studies that did not have
interventions, were set in a region other than sub-Saharan
Africa, were unrelated to LTFU, or failed to produce an
outcome were excluded. Study design was not an exclusion
criteria if the study had outcomes data; however, study
design was an element of evaluation in the quality control
analysis. In an effort to increase generalizability, inter-
ventions focused solely on men who have sex with men,
intravenous drug users, or sex workers, were excluded.

The search results were exported to RefWorks where
duplicate entries were removed. Two authors (JK, JRP)
screened the titles and abstracts independently and blinded,
to remove articles obviously not related to HIV interven-
tions, LTFU, or sub-Saharan Africa. Studies with relevant
titles and abstracts were read in full-text to determine if the
inclusion criteria were met. Final selection of studies was
also carried out independently and blinded (JK, JRP). Inter-
rater agreement was 89 %. When there was a disagreement, a
third author (EE) was consulted and the three authors
reached an agreement about whether to include the study.

Lastly, a quality control analysis of the included studies
was conducted to evaluate reliability, validity, and biases
within studies. We utilized the Quality Assessment Tool
for Quantitative Studies provided by the Effective Public
Health Practice Project (EPHPP) [37].

Data Extraction

From each study, information regarding the study type,
location, and design were extracted as were data on the
participants, stage of the HIV care continuum in which the
study was conducted, intervention, and the outcomes. Each
study was rated as strong, moderate or weak based on the
EPHPP assessment guidelines.

The search returned 5508 potentially relevant citations.
After removing duplicates and utilizing filters, 639 articles
remained. Titles and abstracts were read by two reviewers
who eliminated 578 articles. The full-text of 61 articles was
read. After removing studies that did not meet the inclusion
criteria, thirteen articles were retained (Fig. 1). Of the
thirteen studies, five investigated the impact of interven-
tions in the testing phase on retention in care, six studied
interventions designed to improve retention during ART,
and two studies looked at retention in care after testing and
diagnosis but before the initiation of ART. Full character-
istics are summarized in Table 2.

Nine countries (Chad, Co6te d’Ivoire, the Democratic
Republic of the Congo, Kenya, Malawi, Mozambique,
Rwanda, South Africa, and Uganda) were represented in the
selected studies. South Africa was the most common country
with five of the interventions having been conducted there.
Both rural and peri-urban environments were present, but
urban was the most common with eleven studies having at
least one urban setting. Most research was done retrospec-
tively or observationally, but three studies were randomized
controlled trials and one study was conducted as a cost-ef-
fectiveness survey.

Two articles analyzed how point of care CD4 testing
impacts linkage to care, retention in other phases of the con-
tinuum of HIV care and reduces LTFU by having eligibility
for ART determined quickly [9, 38]. A pair of published
interventions analyzed the benefits of provider-initiated and
inpatient HIV testing and counseling (HTC), while a third
looked at the impact of abbreviated HTC on LTFU [39-41].
Three studies examined community-based interventions and
how they compare to clinic-based programs in terms of LTFU
and mortality [42—45]. One study looked at the cost-effec-
tiveness of using a patient tracer to find patients LTFU [46].
Two papers examined the reduction in LTFU after free pro-
phylaxis or free and continuous antiretroviral programs were
implemented [29, 47]. The other articles studied the effect of
an enhanced follow-up program on LTFU between 6 and
18 months after the initiation of ART [48].
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Fig. 1 PRISMA flow diagram

Of the thirteen articles reviewed, twelve of the studies
had a global quality rating of moderate or strong based on
Effective Public Health Practice Project’s Quality Assess-
ment Tool for Quantitative Studies (Table 3). The one study
that had a global quality rating of weak was a prospective
cohort study and will be identified in the discussion.

Discussion
Most of the studies focused on a single intervention
designed to reduce LTFU at a particular stage in the con-

tinuum of HIV care. Since effective interventions have
been identified at different stages, future research could
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focus on developing a series of interventions designed to
keep someone engaged and retained in care through the
entire continuum of HIV care.

Point of care CD4 testing, whether conducted at a clinic
or in a mobile HTC setting, decreased the likelihood that a
patient would be LTFU [9, 38]. In an observational study,
the introduction of point of care CD4 testing reduced the
LTFU from 64 to 33 % [9]. On average, point of care CD4
testing reduced the time to stage eligible patients from
enrollment to ART initiation by tenfold (from 1 month to
3 days). Patients who received a point of care CD4 count
were more likely to complete a referral visit than individ-
uals who did not have a CD4 count at the time of diagnosis
[38]. As an intervention for LTFU, point of care CD4
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treatment were returned to therapy

track patients LTFU

effectiveness
analysis

Linkage to outpatient HIV care was higher in the control group

Inpatient HIV counseling

Testing and
linkage

Urban

Uganda

2011 Randomized

Wanyenze

(73.6 %) than the intervention group (55.8 %) and mortality
was higher in the intervention arm (29.5 %) vs. the control

(16.9 %)
Loss to follow-up was lower in the traditional HIV counseling

and testing

control trial

Uganda Urban Testing and Abbreviated HIV

2013 Factorial

Wanyenze

and testing group than the intervention group (HR 0.61)

counseling and testing

Linkage

randomized
controlled

trial

plus enhanced linkage to

HIV care

testing is effective in reducing the number of visits required
for staging. It is an intervention that occurs in the testing
and diagnosis phase, but has impacts that can reduce LTFU
in the linkage and engagement to care phases. By
decreasing the amount of time elapsed before one is linked
to care and potentially initiates ART, there is less chance
for pre-treatment LTFU [9, 38]. Since almost two-thirds of
individuals that begin ART remain in treatment after
3 years [20], moving eligible individuals through the
staging process increases the likelihood that they will be
retained over time. Point of care CD4 testing is also more
cost effective and decentralizes care since the device can
be operated by nurses or other non-physician professionals
in rural areas [49].

One study compared linkage to care of provider-initiated
HTC against HTC that was initiated at the voluntary
request of patients [39]. Both the intervention and the
control groups showed poor linkage to care with almost
one-third of patients in each group not receiving CD4
testing. Furthermore, two-thirds of the individuals in the
provider-initiated HTC and 78.9 % of those requesting
voluntary HTC did not receive ART [39]. When initiated
on an inpatient basis, individuals receiving provider-initi-
ated HTC were less likely than those receiving voluntary
HTC to attend an HIV clinic after discharge (55.8 vs.
73.6 %) [40]. This result may be due to motivation. As one
study showed, 84 % of individuals who self-referred for
testing were engaged in care after 3 years while just 15 %
of individuals who did not voluntarily seek out testing
received any HIV care over the next 3 years [8].

An intervention designed to reduce LTFU for patients
undergoing ART was the use of a patient tracer [46]. A
patient tracer is a social worker/case manager who utilized
all available contact information to find patients listed as
LTFU. The patient tracer was empowered to offer assis-
tance to patients in an effort to return them to care.
Assistance included making appointments for the patient,
going with the patient to an appointment or consultation,
obtaining any documentation required for the patient’s
treatments, referring the patient to other facilities that
might be closer or open at more convenient hours, and
helping the patient disclose HIV status to others. The
patient tracer also had the ability to offer reimbursement
for transport to and from the patient’s home and the clinic.
In the study, the results of the patient tracer’s work
revealed that one fifth of patients believed to have been
LTFU had died, one fifth of the patients were still receiving
care at the facility and were listed as LTFU in error in the
clinic’s records, and thirty percent had transferred to
another clinic. Of the 353 patients that the tracer reached
over a 4 month span, 20 returned to care at a cost of
$432/patient [46]. With less than 6 % of the patients
believed to be LTFU returning to the clinic, the
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Table 3 Quality rating of articles based on effective public health practice project’s quality assessment tool for quantitative studies

Author Selection bias  Study design Confounders Blinding Data collection method Withdrawals/dropouts Global rating
Bemelmans Strong Moderate N/A Moderate Moderate Strong Strong
Djarma Weak Moderate Strong Moderate Moderate Moderate Moderate
Fatti Strong Moderate Weak Moderate Moderate Weak Weak
Franke Strong Moderate N/A Moderate  Strong Strong Strong

Jani Moderate Moderate Weak Moderate Moderate Moderate Moderate
Kohler Strong Moderate Moderate Moderate Moderate Strong Strong
Larson Moderate Moderate Strong Moderate Moderate Weak Moderate
Leon Weak Moderate Moderate Moderate  Strong Moderate Moderate
Lubega Strong Strong Strong Moderate  Strong Strong Strong
Messou Strong Moderate Moderate Moderate Moderate Moderate Strong
Rosen Moderate Moderate N/A Moderate Moderate Weak Moderate
Wanyenze 2011 Moderate Strong Weak Moderate  Strong Strong Moderate
Wanyenze 2013 Moderate Strong Moderate Moderate Moderate Moderate Strong

intervention did not seem like a cost effective or successful
method of reducing LTFU long-term. While the cost-ef-
fectiveness of this intervention fails in most models, it is
worth noting that LTFU in the first year of treatment
reduces life expectancy by an average of 112 months
(~9 years) [50]. In these terms, the intervention poten-
tially saved years of life expectancy at less than $50/year.

A program in Cote d’Ivoire conducted a prospective
study comparing standard care to an enhanced follow-up
program. The enhanced follow-up consisted of a free
plasma HIV-1 RNA (viral load) every 6 months plus a
dedicated research physician to attend to the patients in the
cohort and a research coordinator who tracked study
patients by phone or home visit [48]. Patients in the
enhanced group had a 46 % decrease in the risk of LFTU
compared with the standard care group [48]. Although
additional resource allocations in this study yielded better
results, there would be concerns about sustaining a pro-
gram built on extra staff in a resource-constrained
environment.

In Uganda, community support agents are volunteers of
ART clients that visit the homes of HIV-positive people. In
a randomized controlled trial, HIV-positive individuals not
yet eligible for ART either continued to receive standard
care (test results, cotrimoxazole prophylaxis, and post-test
counseling) or an intervention (a monthly 2-hour visit by a
community support agent) [44]. After 24 months, individ-
uals who were in the intervention group were almost three
times more likely to still be retained in pre-ART care as
opposed to those in the standard care group of the study
(82.0 and 33.5 %, respectively). In addition to the reduc-
tion in LTFU, individuals in the intervention arm were
almost two times more likely to disclose their HIV status
and consistently use condoms or other method of protected
sex compared to those receiving standard care [44].

This intervention was effective in reducing LTFU at the
pre-ART stage in the continuum of HIV care, where the
majority of patients are lost and were the least amount of
research had been conducted. The use of unpaid volunteers
in this intervention was effective and led to promising
results [44]. Community-based voluntary support could be
considered in other interventions. However, the use of
unpaid volunteers in resource limited countries does have
ethical and sustainability concerns. While volunteers often
do so to make a social contribution and for altruistic rea-
sons, in countries with few formal employment opportu-
nities, they may also do so in hopes of future rewards.
Because of this, the opportunities (or lack thereof) for
future reward should be clearly communicated with the
volunteers [51]. For sustainability, programs need to con-
sider the opportunity cost of the volunteers in terms of time
and develop a method to calculate those costs into sus-
taining the program [51].

Using paid community-based adherence support patient
advocates (PAs) to visit ART patients’ homes is a strategy
that has also worked in South Africa. The PAs supervised
the taking of medications and provide one-on-one coun-
seling. The 5 year LTFU for patients receiving visits from
PAs was 13.2 % versus a 17.7 % LTFU in the group that did
not receive these visits [45]. This study had a global quality
rating of weak based on the Effective Public Health Practice
Project’s Quality Assessment Tool for Quantitative Studies.
The rating was determined primarily due to the limited
control of confounders and withdrawal/dropout of partici-
pants. This may have resulted in the small difference in
LTFU between the intervention and control groups.

Doctors without borders (Medecins Sans Frontieres or
MSF) has devised a number of community-supported
models of ART delivery. In Malawi, stable adults had
clinical assessments every 6 months rather than every

@ Springer



1752

AIDS Behav (2017) 21:1745-1754

6 weeks. They were also given 3 month ART refills which
could be dispensed from a multitude of health centers
rather than from just one central location. The 36 month
retention of individuals on the standard care was high at
83 %, but the intervention group boasts a 36 month
retention rate of 94.3 %. Reducing clinic visits and
reducing the amount of time or difficulty in obtaining
medications results in increased retention [42].

In South Africa, adherence clubs of up to 30 clinically
stable individuals met every 2 months for less than an hour.
At these clubs, individuals were weighed and assessed by a
peer educator who gave pre-packaged prescriptions to
members of the club. LTFU was decreased by 57 % over a
40 month span [42]. In the Democratic Republic of the
Congo, the cost of transport to a clinic and a clinical
assessment equals about half of the average Congolese
monthly salary. However, in the capital of Kinshasa, MSF
set up three distribution points where stable individuals
received medications every 3 months. The 24 month
LTFU in this program was 7.6 % [42].

In Rwanda, adding a community-based support to the
national model for ART delivery resulted in better out-
comes and higher retention in comparison to a clinic-model
alone [43]. The community-based accompaniment model
in Rwanda consists of a community health worker who
visited patients once per day for directly observed therapy
of all medications and social support. The community
health worker also accompanied patients to their clinic
visits for the first 4 months. Monthly food rations for a
family of four and transportation vouchers for getting to
and from the clinic were provided by the government. At
1 year, retention in the community-based accompaniment
program was 92 % compared to 87 % for individuals in the
clinic-based model [43].

Cost is a barrier to heath care and can be a major reason
for LTFU. In late 2009, the government of Chad was able
to implement free and continuous access to highly active
ART. By removing the barrier of cost, the rates of LTFU
for patients on ART decreased from 70 % in 2009 to 20 %
in 2010 and less than 5 % in 2011 [47]. In Kenya, analysis
of over 5000 ART-ineligible patients showed that LTFU
was reduced by the implementation of a free cotrimoxazole
prophylaxis program. In this program, 12 month retention
for patients enrolled in care after the introduction of the
free prophylaxis was 84 % which was higher than the 63 %
12 month retention of patients enrolled prior to the
implementation of this program [29].

Limitations
As with any research study, there are limitations to this

review. Access to EMBASE and other international data-
bases to which the University of Nevada, Las Vegas does

@ Springer

not subscribe might result in more records being found that
were relevant to the topic. Searching conferences for a
listing of relevant abstracts could reduce publication bias.
The specificity of interventions designed to reduce LTFU
eliminated many studies and reframing the question to look
at all manner of attrition could be beneficial. Despite these
limitations, this review does provide important information.

Conclusions

A recurring theme was that retention in care is higher when
individuals receive community support. Whether one feels
less stigmatized or less isolated by these interactions, the
result is that an individual is more likely to be linked to care,
engaged in care, and retained in care in areas where a
community-support model of care is available. The most
effective interventions feature a social component. Use of
community-supported programs can reduce the burdens on
clinical staff while simultaneously improving patient out-
comes as patients remain more linked, engaged, and
retained in care in comparison to standard models of care.
Additionally, removing barriers to care such as providing
point of care CD4 testing, decentralization of ART or pro-
viding free ART, decreased LTFU. There are few inter-
ventions directed at LTFU and none that span across the
entire continuum of HIV care. Further research could focus
on devising programs that contain a series of interventions
that will be effective through the whole cascade.
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