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a b s t r a c t

Retention of patients in long term care and adherence to treatment regimens are a con-
stant challenge for HIV, prevention of mother to child transmission of HIV (PMTCT), and
TB programmes in sub-Saharan Africa. This study describes the implementation and out-
comes of an active defaulter tracing system used to reduce loss to follow-up (LTFU) among
HIV, PMTCT, TB, and HIV/TB co-infected patients receiving treatment at three Médecins
Sans Frontières clinics in the informal settlement of Kibera, Nairobi, Kenya. Patients are
routinely contacted by a social worker via telephone, in-person visit, or both very soon
after they miss an appointment. Patient outcomes identified through 1066 tracing activi-
ties conducted between 1 April 2008 and 31 March 2009 included: 59.4% returned to the
clinic, 9.0% unable to return to clinic, 6.3% died, 4.7% refused to return to clinic, 4.5% went
to a different clinic, and 0.8% were hospitalized. Fifteen percent of patients identified for
B tracing could not be contacted. LTFU among all HIV patients decreased from 21.2% in 2006
to 11.5% in 2009. An active defaulter tracing system is feasible in a resource poor setting,
solicits feedback from patients, retains a mobile population of patients in care, and reduces
LTFU among HIV, PMTCT, and TB patients.

© 2011 Royal Society of Tropical Medicine and Hygiene. Published by Elsevier Ltd.
. Introduction

Patient adherence to antiretroviral therapy (ART) and/or
uberculosis (TB) treatment is paramount to achiev-
ng positive clinical outcomes and preventing drug
esistance.1–4 Both retention of patients in long term

are and adherence to treatment regimens are chal-
enges that many countries in sub-Saharan Africa face
s they scale up ART programmes to effectively manage
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the human immunodeficiency virus (HIV) as a chronic
disease.

Attrition from ART programmes includes loss to follow-
up (LTFU), death, and transfer out to other treatment
facilities. A 2007 systematic review concluded that ART
programmes in sub-Saharan Africa were retaining an aver-
age of 62% of patients after two years on treatment, and
most attrition (56%) was due to LTFU.5 An updated system-
atic review in 2010 showed that average retention at two
years had increased to 70%, but the proportion of LTFU also
slightly increased to 59%.6 A 2009 study in Kibera, an urban
slum in Nairobi, found that 29% of patients started on ART

dropped out of the programme at least once for 90 days or
more, and the probability of remaining in the programme
at two years was only 65%.7 Patient retention has also been
difficult for prevention of mother to child transmission of

ygiene. Published by Elsevier Ltd. All rights reserved.
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HIV (PMTCT) programmes.8–11 There is even less litera-
ture on the true outcomes of TB defaulters.12 Documented
completion of TB treatment in Africa ranges from 22% to
94%.5

Patient tracing is one tool for retaining patients in
HIV treatment programmes, and understanding the true
outcomes of alleged defaulters.4,5,13–21 Modes of patient
tracing briefly described in other studies include telephone
calls, letters, outreach teams and home visits.4,7,14,16,17,22

Classifying all patients whose vital status (e.g. death,
transfer out) is unknown as LTFU contributes to inac-
curate conclusions about the effectiveness of a given
programme.23,24 A 2009 systematic review and meta-
analysis of 17 point-in-time ART LTFU studies concluded
that only 63% of patients could be found to ascertain their
vital status, and 46% of patients in African studies had died
by the time they were traced.19

Existing LTFU studies have been limited to retrospec-
tively examining the true outcomes of an entire ART cohort
at one point-in-time months or years after patients actually
defaulted.4–6,16,17,23,25,26 Simple patient monitoring sys-
tems and reliably ascertaining true treatment outcomes
are two key interventions that Harries et al. recently rec-
ommended to reduce LTFU in ART programmes.27 There
is limited literature28 describing how such systems are
routinely operationalised close to the time of a missed
appointment, and their impact on the rate of defaulting
and determining true outcomes.

The purpose of this operational research study is to
describe how a defaulter tracing system is implemented
to actively trace HIV, PMTCT, TB, and HIV/TB co-infected
patients in the informal settlement of Kibera, Kenya. We
describe in detail how patients who missed appointments
are traced, and what the outcomes of tracing activities are.
Results of tracing activities from one year of implementa-
tion are reported.

2. Methods

2.1. Study design

This study was a retrospective, descriptive analysis of
routinely-collected programme data.

2.2. Study setting and treatment schedule

Kibera is an informal settlement on the outskirts of
Nairobi, Kenya. The exact population of Kibera is unknown,
but it is believed to be one of the largest slums in Africa. It
is characterized by a large population, impoverished living
conditions, and limited infrastructure and services. Kibera
residents are a highly transient population. Most move to
the slum from rural areas in search of employment, but are
forced to return ‘up country’ when economic opportunities
are scarce or when they have family responsibilities.

Since 2003, Médecins Sans Frontières (MSF) Opera-

tional Centre Brussels has operated three healthcare clinics
within Kibera, two of which are operated in collaboration
with the Kenyan Ministry of Public Health and Sanitation.
The clinics target previously underserved areas of the slum
opical Medicine and Hygiene 105 (2011) 320–326 321

and offer a free-of-charge and complete HIV, PMTCT, TB,
and primary health care package as a ‘one stop service’ for
adults and children.

Patients on ART are most commonly given medication
for a 30 day period. Based on adherence, stability, and
other logistical considerations, some patients are provided
with a 60–90 day supply of ART at the clinician’s discre-
tion. Appointments for non-ART patients are scheduled
every two to six months, depending on CD4 count and
WHO stage. At the time of the current study the PMTCT
programme followed the 2006 WHO Guidelines,29 and
provided HAART or dual therapy based on the mother’s
clinical eligibility. The programme regards a patient who
misses one or more scheduled appointment(s) as a poten-
tial defaulter. If an HIV patient does not return to the clinic
within six months, or if a PMTCT patient does not return
within two months they are declared LTFU. Cumulative
LTFU among HIV, PMTCT, and HIV/TB co-infected patients
from all three clinics was 40% at the end of 2006.

The self administered therapy (SAT) approach is used
for initial treatment of TB: a patient reports to the clinic at
specified intervals and is given a supply of medication to
take at home independently and unobserved. In 2006, 19%
of TB patients were categorized as LTFU.

The unique characteristics of our patient population,
combined with the high LTFU rates observed in the pro-
grammes, led MSF to develop and implement an active
defaulter tracing system (Figure 1). The system was piloted
from May to December 2007, and officially implemented in
January 2008. The current study presents data collected on
tracing activities conducted between April 2008 and March
2009.

2.3. Defaulter tracing system

2.3.1. Consent for tracing
At the time of enrolment, patients are asked if they are

willing to be traced by MSF staff if they miss a sched-
uled appointment. Patients who consent to be traced are
asked to provide personal contact information (e.g., phone
number, physical address). They are also asked to iden-
tify and provide contact information of a trusted person
(e.g., friend or relative) who can be contacted if the patient
cannot be reached. If patients do not consent to tracing,
they can decline to be traced, decline to give the necessary
contact information, or provide erroneous contact infor-
mation that would make tracing impossible. For patients
less than 15 years of age a parent or guardian gives consent
for tracing and provides the necessary details. Patients are
able to receive care and treatment at all three MSF clin-
ics regardless of whether or not they consent to tracing. If
a patient does not consent for tracing the intake worker
notes this on the intake form that remains in the patient
file. Aggregate data on refusals are not collected; staff con-
tinuously report that very few patients refuse to provide
contact information for tracing.
2.3.2. Identification of patients to be traced
A multi-pronged approach is used to identify patients

who have missed their scheduled appointment. All clinics
have a paper-based booking and attendance diary system.



322 K.A. Thomson et al. / Transactions of the Royal Society of Tropical Medicine and Hygiene 105 (2011) 320–326

Patient enrolled in HIV/TB program
Gives consent and contact 

information for tracing 
[example: 15 January 2008]

Patient misses scheduled appointment 
[example: on 1 April 2008]

Grace period for patient to return to clinic
[example: 1 April–14 April 2008]

Returns to 
clinic

Unable to trace patient due 
to missing / incorrect 
contact information

Refuses to 
return to clinic

Unable to 
return to clinic

Hospitalized Confirmed 
dead

Patient identified as potential defaulter through 
the daily paper register or through FUCHIAa 

Included in list to be traced
[example: on 15 April 2008]

Social worker traces patient 
via phone or home visit

Social worker successfully 
contacts patient or friend/relative

Social worker completes tracing form and documents tracing outcome

Routine data entry and analysis of 
defaulter tracing activities 

Transferred outReferred for case 
management if

needed

Patient file 
closed

Potential 
LTFU

Potential LTFU

Went to a 
different health 

facility

a Follow-Up and Care of HIV Infection and AIDS database 

Figure 1. Illustration of Defaulter Tracing System, Médecins Sans Frontières HIV, TB and PMTCT Program, Kibera, Nairobi, Kenya.
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The clinician indicates if a patient has attended the appoint-
ment by placing a check mark by their name. The social
workers review the diaries daily to identify patients who
did not attend their scheduled appointment. Nutritionists
maintain a separate attendance diary. Patients who miss
a scheduled nutrition appointment (e.g. PMTCT patients
receiving formula) are referred to the social workers for
tracing. Patients are given a three day grace period to return
to the clinic before tracing commences, unless their case is
medically urgent.

For monitoring, the clinics use FUCHIA (Follow-Up and
Care of HIV Infection and AIDS), an electronic database
developed by Epicentre (Paris, France). Data on all HIV,
PMTCT and HIV/TB co-infected patients are entered into
FUCHIA following each consultation, including their date
of next visit. On a weekly basis, the Data Manager gener-
ates a list from FUCHIA of patients who have missed their
scheduled appointments. It includes patients who missed
their appointments two to three weeks prior to the day the
list is generated and have not yet returned to the clinic. As
a result, in this system, patients are given a grace period
ranging from 5 to 14 days depending on where their date
of missed appointment falls within the time period for pro-
ducing the list. The FUCHIA-derived list is forwarded to the
social worker at each clinic. Thus, there are two parallel
systems for identifying patients who miss appointments.
The FUCHIA list serves as a back-up to the paper attendance
diaries, to ensure that all patients who miss an appointment
are flagged for tracing.

However, the FUCHIA list is not used for patients with
TB only because FUCHIA only captures HIV and PMTCT data.
Each of the clinics has one or more days dedicated to seeing
TB patients. The files for the patients who have a scheduled
appointment are pulled and set aside in a designated place
at the beginning of the day. Files that remain at the end
of the day belong to patients who missed their appoint-
ments. The TB nurse then refers these patients to the social
workers for immediate tracing. The unique features of TB
defaulter tracing have been described previously.30

2.3.3. Tracing
Patient tracing is primarily done by the social workers.

The project employs one social worker at each clinic and
one social work supervisor. The social workers devote the
majority of their workday to patient tracing. Case managers
(a nurse counselor who closely follows and coordinates
care for cases identified as high risk for death or default-
ing, e.g., second line ART, malnourished, HIV/TB co-infected
patients), and post test club (PTC) members (a group of
people who are infected with or affected by HIV and sup-
port one another) also trace patients as needed. Active
PTC members also assist with various clinic activities such
as health education. The first tracing attempt is made via
a phone call. Each clinic has a dedicated (mobile) phone
for patient tracing. If the patient cannot be reached by
mobile phone (e.g., number no longer active or no answer)
the social worker will visit the address provided at enrol-

ment. They are de-identified of any MSF uniform or logo
and conduct home visits in a discrete fashion. After three
unsuccessful attempts to trace the patient the social worker
will attempt to contact the trusted individual whom the
opical Medicine and Hygiene 105 (2011) 320–326 323

patient identified at enrolment, first by phone and then
in-person.

2.3.4. Data collection
A one page tracing form is completed for each tracing

activity by the person doing the tracing. The form includes
patient demographic data (e.g. name, age, gender, contact
information, type of patient) and tracing information (e.g.
date, outcome). Patients are categorized according to the
primary type of treatment appointment they missed: (1)
HIV Positive and on ART or non-ART, (2) PMTCT mothers
and babies, including replacement feeding, (3) HIV/TB co-
infected and (4) TB-only infected patients.

Patients can have one of seven final outcomes: (1)
confirmed dead, (2) came back to clinic, (3) admitted to
hospital, (4) went to another health structure, (5) refused to
come back to clinic, (6) unable to come back to clinic and (7)
not possible to trace. Patients are only categorized as ‘came
back to clinic’ if they returned to the clinic for care within
the timeframe that the patient specified would be feasible.
The patients are categorized based on a combination of the
reasons they report for missing their appointment, and the
professional judgement of the social worker doing the trac-
ing. An individual patient can be traced more than once, and
have more than one tracing outcome, in a given time period
if they miss more than one scheduled appointment.

Staff attempt to capture relevant details such as the
location and reason for a transfer, hospitalization or
death. Location and cause of death are collected from a
friend/relative if the death occurred at home or from clinic
staff at the health facility where the patient died. If the final
outcome for a patient is ‘refused to come back’ or ‘unable
to come back’, staff ask for a reason why. These qualitative
responses are recorded on the tracing form.

2.3.5. Data analysis and reporting
Once a tracing activity has a final outcome, the trac-

ing form is sent to the Data Manager for data entry. Data
is entered into Epi Info software v 3.2 (Centers for Dis-
ease Control and Prevention, Atlanta, GA). Data analysis
is performed using a combination of Epi Info v 3.5 and
Microsoft Excel® (Microsoft Corp., Redmond, WA, USA).
Data from the tracing forms are merged with data exported
from the FUCHIA database to explore clinical characteris-
tics of HIV positive and HIV/TB co-infected patients. For
the purposes of the current study, two of the study authors
independently reviewed the qualitative reasons captured
for patients who had the final outcome ‘refused to come
back’ or ‘unable to come back’ and identified recurring
themes.

A report of the defaulter tracing system, and results of
tracing activities, is routinely produced for MSF on a quar-
terly, mid-year and annual basis. The findings are used
to inform clinic operations and improve efforts to retain
patients in care.

3. Results
A total of 1066 tracing activities were conducted across
all three MSF Kibera clinics between 1 April 2008 and 31
March 2009. The majority of tracing (93.2%) was conducted
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Table 1
Médecins Sans Frontières HIV, TB and PMTCT Program, Kibera, Nairobi, Kenya: tracing outcomes by type of patient who missed an appointment, April 2008
– March 2009 (n = 1066)

Frequency (%)a

Tracing outcome Total 1066b (100.0) HIVc 633 (59.7) PMTCT 269 (25.4) TB 85 (8.0) HIV/TB Co-infected 74 (7.0)

Returned to clinic 633 (59.4) 379 (59.9) 162 (60.2) 45 (52.9) 44 (59.5)
Refused to return to clinic 50 (4.7) 28 (4.4) 9 (3.3) 8 (9.4) 5 (6.8)
Unable to return to clinic 96 (9.0) 53 (8.4) 31 (11.5) 5 (5.9) 7 (9.5)
Went to a different health facility 48 (4.5) 32 (5.1) 6 (2.2) 6 (7.1) 4 (5.4)
Hospitalized 9 (0.8) 5 (0.8) 2 (0.7) 0 (–) 2 (2.7)
Confirmed dead 67 (6.3) 41 (6.5) 14 (5.2) 5 (5.9) 7 (9.5)
Not possible to trace 163 (15.3) 95 (15.0) 45 (16.7) 16 (18.8) 5 (6.8)

a Proportions may not add to 100% exactly due to rounding.
b ‘Type of patient traced’ was not specified for 5 activities.
c Includes ART and non-ART patients.

Table 2
Médecins Sans Frontières HIV, TB and PMTCT Program, Kibera, Nairobi, Kenya: all patient outcomes, 2006–2009

Frequency (%)a

2006 2007 2008 2009

Total HIV Patientsb 2971 3369 4389 5398
Active 2108 (71.0) 2544 (75.5) 3492 (79.6) 4399 (81.5)
Loss to follow-up 629 (21.2) 559 (16.6) 539 (12.3) 620 (11.5)
Transferred out 141 (4.7) 169 (5.0) 237 (5.4) 231 (4.3)
Dead 93 (3.1) 97 (2.9) 121 (2.8) 148 (2.7)

Total TB casesc 135 359 414 461
Cured / treatment completed 81 (60.0) 221 (61.6) 282 (68.1) 316 (68.5)
Dead 10 (7.4) 21 (5.8) 17 (4.1) 28 (6.1)
Failure 0 (–) 2 (0.6) 2 (0.5) 7 (1.5)
Treatment interrupted/ Loss to follow-up 26 (19.3) 54 (15.0) 66 (15.9) 56 (12.1)
Transferred out 18 (13.3) 61 (17.0) 47 (11.4) 54 (11.7)

a
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Proportions may not add to100% exactly due to rounding.
Includes all HIV, PMTCT, and co-infected patients, and PMTCT infants (H
Includes TB only and co-infected patients.

y social workers. In 48.8% of tracing activities the patient
ould not be reached via phone and staff made an in-person
isit, while in 47.7% of cases a phone call was sufficient.
n only 4.1% of cases were both phone and in-person vis-
ts required to trace a patient. Table 1 presents the tracing
utcomes by type of patient who missed an appointment.
f the 1066 tracing activities, 633 (59.7%) were for HIV
atients (on ART or not on ART), 269 (25.4%) were for
MTCT or replacement feeding patients, 74 (6.9%) were for
IV/TB co-infected patients, 85 (8.0%) were for TB patients,
nd for five tracing activities the type of patient was not
pecified.

Nearly 60% of tracing activities resulted in the patient
eturning to the clinic. Sixty-seven tracing activities (6.3%)
dentified patients who had died, 48 (4.5%) who had
one to a different health facility for treatment, and nine
0.8%) who had been hospitalized. Ninety-six patients
9.0%) were unable to come back to the clinic. The
wo most common barriers these patients reported were
ncreased distance from the clinic as a result of mov-
ng or travelling ‘up country’ or difficulty coming to the
linic due to the schedule and location of their work.
ifty patients (4.7%) refused to come back to the clinic.
ualitative comments made by these patients to the
ocial workers suggest that the patients were in denial
f their diagnosis and/or refusing HIV or TB treatment.
ifteen percent of tracing activities did not result in a
nal outcome; the patient was not possible to trace due
tive or HIV not known).

to incomplete, outdated, or erroneous contact informa-
tion.

Tracing outcomes were similar across the four types of
patients. A slightly higher proportion of HIV/TB co-infected
patients were confirmed dead (9.5%). A slightly higher pro-
portion of TB patients refused to return (9.4%) or went to
a different health facility for treatment (7.1%). Hence, a
smaller proportion of TB patients returned to the MSF clinic
(52.9%).

Table 2 presents outcome data on all HIV and TB patients
who were attending one of the three MSF clinics in Kibera
between 2006 and 2009. The proportion of LTFU among all
types of HIV and TB patients decreased since the defaulter
tracing system was first piloted in May 2007. LTFU among
HIV patients steadily decreased from 21.2% in 2006 to 11.5%
in 2009, with the largest decrease seen between the end
of 2006 and the end of 2007. LTFU among TB patients
decreased from 19.3% in 2006 to 12.1% in 2009.

4. Discussion

In response to high LTFU rates for HIV and TB patients in
the informal settlement of Kibera, MSF developed an active
defaulter tracing system that resulted in a high resumption

of appointments by patients, information on the reasons
for missed appointments, and accurate and current infor-
mation on patients’ vital status. This was unique because
the tracing activities began very soon after the missed
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appointments and the majority of patients were success-
fully contacted.

A tracing outcome was ascertained for almost 85% of
patients who missed an appointment. Fifty nine percent
of all patients who missed an appointment, and 77% of all
patients who were traced and still living returned to the
clinic for treatment. Since implementation of this system,
LTFU among all patients has decreased, with the most sub-
stantial decrease observed among HIV, PMTCT, and HIV/TB
co-infected patients. LTFU among these patients is now
within the WHO recommendation of <20%.31 Active tracing
provides an opportunity for patients who refuse to return
to the clinic, have sought treatment at other facilities, or
are unable to return to the clinic to share barriers to seek-
ing care and feedback on care received at MSF facilities.
Only 4.7% of patients refused to come back and 4.5% of
patients chose to be treated at a health facility other than
MSF.

Fifteen percent of patients who missed an appointment
could not be traced due to incorrect contact information.
Although this is a low proportion compared to point-in-
time studies,4,16,19,25,26 there is still a need to continuously
update the current physical addresses, phone numbers,
and other contact information of MSF patients, particularly
given how mobile the Kibera population is.

Active tracing serves several functions. It is a primary
prevention tool, intervening soon after a patient misses an
appointment but before they may default entirely. It also
contributes to improved care and treatment of HIV and TB
patients. Because the system is patient-centred, informa-
tion gathered during tracing activities enables clinic staff to
modify an individual patient’s treatment or social support
plan immediately based on their unique circumstances and
mitigate barriers to clinic attendance. Tracing patients who
have been hospitalized facilitates timely follow-up with
appropriate clinical and social services. Only 6% of traced
patients were reported to have died, a very low propor-
tion compared to previously published literature.4–6,16,19,22

Routine tracing is especially critical for higher risk patients
(e.g., second line ART, multi-drug resistant TB). Kibera
was a site of conflict during the post-election violence
that followed the disputed Kenyan presidential election in
December 2007; the tracing system greatly facilitated the
identification of patients and continuation of treatment as
soon as possible.32

An important feature of the MSF defaulter tracing sys-
tem is how the data suggest improvements to protocols
and project implementation. The system has created an
ongoing feedback loop between patients, social workers,
clinicians and project staff that fosters discussion of and
solutions to the challenges of adherence and retention. The
involvement of multiple staff roles (e.g., receptionists, clin-
icians, social workers, case managers, PTC) has promoted
participation in the system at many levels. Detailed cat-
egorization of attrition from the program allows MSF to
have a more accurate picture of LTFU from HIV, PMTCT and
TB cohorts. Without the defaulter tracing system patients

who have died or been transferred to other health facilities
would be erroneously classified as LTFU.

This study’s strengths are that it documented a trac-
ing outcome for 85% of patients, and there was a very low
opical Medicine and Hygiene 105 (2011) 320–326 325

refusal rate to accept tracing as a feature of care or to
return to the clinic after tracing. The study was based in
a programmatic setting, giving a realistic appraisal of chal-
lenges in the field. However, there are some limitations.
The data for tracing outcomes is reported by the patient or
the trusted contact identified at enrolment. A patient, or
their contact, may not feel comfortable disclosing the true
reason for a missed appointment. As a result, patients may
be misclassified with regard to tracing outcomes. Many
factors at the individual, clinic, and community levels can
influence attrition and retention of patients in HIV, PMTCT
and TB treatment programmes. Although it is reasonable
to believe that the implementation of the defaulter trac-
ing system has contributed to the decrease in LTFU from
the MSF Kibera Programme, we cannot conclude that it the
sole reason. Not all of the 633 patients who returned to
the clinic during the study period would have been clas-
sified as LTFU without the defaulter tracing system; some
would have returned to clinic on their own accord without
intervention.

The defaulter tracing system uses financial resources
and infrastructure (e.g., staff salaries, mobile phones, com-
puter systems) that may not be available in all public-sector
programmes. Electronic medical records (EMR) can expe-
dite patient tracing.3,14 Although efforts to scale-up EMR
are increasing, these systems are not yet widely available.
Modifications, such as an entirely paper-based system,
could make a similar intervention more feasible in pro-
grammes with fewer resources. The system we describe has
been institutionalized to prevent defaulting from clinics
that operate under a public–private partnership between
MSF and the Kenyan Ministry of Public Health and Sanita-
tion. A similar intervention was found to be successful in
the public sector in rural Malawi.28 Rosen and Ketlhapile
concluded that piloting patient tracing in public–private
clinics in South Africa was costly, but acknowledged that
if done routinely the intervention would only increase the
cost of ART per patient by <1%.26

Despite a challenging urban slum setting and highly
mobile population this operational research demonstrated
that a defaulter tracing system was feasible for early and
vigorous tracing of HIV and TB patients who missed their
appointments. Active tracing contributed to a reduction
in LTFU, and more accurately attributed reasons for pro-
gramme attrition.
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