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Abstract

Background: A better understanding why people living with HIV (PLHIV) become lost to 

follow up (LTFU) and determining who is LTFU in a program setting is needed to attain HIV 

epidemic control.

Setting: This retrospective cross-sectional study used an evidence-sampling approach to select 

health facilities and LTFU patients from a large HIV program supporting 61 health facilities in 

Kisumu County, Kenya.

Methods: Eligible PLHIV included adults ≥18 years with at least one clinic visit between 1st 

September 2016 and 31st August 2018 and were LTFU (no clinical contact for ≥90 days after 

their last expected clinic visit). From March to June 2019, demographic and clinical variables 

were collected from a sample of LTFU patient files at 12 health facilities. Patient care status and 

retention outcomes were determined through program tracing.

Results: Of 787 LTFU patients selected and traced, 36% were male, median age was 30.5 years 

(IQR: 24.6–38.0), and 78% had their vital status confirmed with 560 (92%) alive and 52 (8%) 

deceased. Among 499 (89.0%) with a retention outcome, 233 (46.7%) had stopped care while 266 

(53.3%) had self-transferred to another facility. Among those who had stopped care, psychosocial 

reasons were most common (65.2% [95% CI, 58.9%–71.1%]) followed by structural reasons 

(29.6% [95% CI, 24.1%–35.8%]) and clinic-based reasons (3.0% [95% CI, 1.4%–6.2).
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Conclusion: We found that over half of patients LTFU were receiving HIV care elsewhere, 

leading to a higher overall patient retention rate than routinely reported. Similar strategies could be 

considered to improve the accuracy of reporting retention in HIV care.

INTRODUCTION

Extensive antiretroviral therapy (ART) scale-up in low- and middle-income countries is 

a huge success, with over 4.2 million deaths averted among an estimated 10 million 

people living with HIV (PLHIV) over the last decade (1). Treatment coverage has risen 

to 25.6 million people globally, up from 6.4 million in 2009 (1). In Africa, the region 

with the highest proportion of HIV infections, 16.3 million people are now accessing 

ART, translating to 64% PLHIV on lifesaving ART (2). Kenya is among the sub-Saharan 

countries that have embraced HIV prevention strategies and treatment-for-all (3) with HIV 

population-based survey estimates reaching 74% (4,5). Despite global gains, continuous 

patient HIV care engagement remains a challenge yet is essential for good health outcomes 

and to prevent onward HIV transmission (6). Studies in Kenya show retention in HIV care 

rates at approximately 87.4% at 6 months with decline overtime to 68.5% by 36 months (7).

Retention in care, defined as the ability of PLHIV to adhere to care, such as attending 

follow-up appointments, scheduled laboratory tests, and other monitoring prescribed by the 

healthcare provider (8) is a key aspect of ART programs. Poor retention has been identified 

as the most common reason for treatment failure (9–11). Patients on ART who fail to attend 

their clinic or prescription refill visits face medication interruptions, rapidly reversing the 

effects of ART on viral suppression. Additionally, harms can accrue through the emergence 

of drug resistant mutations (12) that limit future drug options and increase morbidity and 

mortality (13). Furthermore, ongoing clinical visits are needed to identify toxicities to 

substitute single offending drugs, to diagnose treatment failures, and to switch to second-line 

regimens when indicated. Retaining patients on ART is of public health importance; it is 

directly linked to medication access, adherence, and prevention of HIV transmission (14).

Population movement plays an important role in HIV management with patients shifting 

between rural and urban areas in search of work, education, healthcare, and for cultural 

events and family reasons. These movements have been shown to increase the Lost to 

Follow Up (LTFU) numbers among PLHIV in care (15). However, patients who have moved 

may be receiving HIV treatment at a new clinic as “silent transfer” or “self-transfer”, 

meaning a transfer outside of the official transfer process (16), thus are not really LTFU. 

Taking into consideration outcomes such as self-transfer, a deeper investigation of LTFU 

patients is warranted to determine the reasons patients are LTFU and to provide a more 

realistic retention in care metric among PLHIV in a program setting, illustrating how 

patients with unknown outcomes may be incorrectly termed LTFU and thought to be “out of 

care” (16–20).

Investigating all LTFU patients in a real-world program setting, though ideal, is not feasible 

given financial constraints and a limited workforce who may prioritize patients who miss 

visits by a few days rather than longer term (16).
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Therefore, in this study an efficient evidenced-based sampling of sites approach yielding 

accurate LTFU outcomes was used to determine a more realistic estimate of retention in 

care and LTFU across 12 facilities located in Kisumu County, Kenya (16). Examination of 

LTFU reasons was also conducted to provide insight to improve targeted interventions aimed 

at addressing specific barriers leading to non-retention and to inform program performance 

(17,18,20).

METHODS

Study Design

This retrospective cross-sectional study design involved 12 Family AIDS Care & Education 

Services (FACES) supported health facilities in Kisumu County.

Study Setting

This study took place in Kisumu County in western Kenya which has a population of 

714,668 (21). Kisumu County has a HIV prevalence of 17.5%, over three times higher 

than the national average of 4.9% (22). We conducted this study at government health 

facilities supported by FACES, a collaboration between the Kenya Medical Research 

Institute (KEMRI) and the University of California San Francisco (UCSF) and sponsored 

by the US President’s Emergency Plan for AIDS Relief (PEPFAR)/US Centers for Disease 

Control and Prevention (CDC) to support HIV services in Kisumu County, Kenya (23). 

From March to June 2019, demographic and clinical variables were collected from a sample 

of LTFU patient files at the 12 health facilities.

Study Population

Inclusion/exclusion criteria—Eligible PLHIV included 1) adults ≥18 years with at least 

one clinic visit between 1st September 2016 and 31st August 2018 2) classified as LTFU, 

defined as no clinical contact for 90 or more days after their last expected clinic visit, with 

a window period of +/− 1 day. LTFU patients had their last scheduled appointment on or 

before 30th November 2018. Per Kenya National Guidelines and the Kenya Differentiated 

Operational Guide, stable patients on treatment receive ART refills up to 90 days with clinic 

visits every 6 months, therefore they have contact with the clinic every 90 days (7,52,53,54).

Sampling

Facilities with a PLHIV patient volume of more than 1,000 with an Electronic Medical 

Record (EMR) system were categorized as high-volume while facilities with patient volume 

less than 1,000 patients with a paper-based system were categorized as low-volume; none 

of the low volume facilities had EMR systems. We employed a Probability Proportional to 

Size (PPS) approach to select the health facilities and used simple random sampling to select 

LTFU patients. This approach provides a novel and feasible solution to obtain representative 

estimates of outcomes across the program (24), drawing from previous work that estimated 

outcomes in single-clinic sites as well as in a network of clinics (25,26).
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Variables

The primary outcome was care status among patients lost to follow up, categorized as either 

self-transferred, stopped care or death based on the following variables: last visit date to the 

clinic, whether in HIV care or not, and reasons for no longer being in care if stopped or 

reason for transfer out if transferred to another clinic. We also collected sociodemographic 

(gender, age) and clinical data (clinic visits, time on ART, BMI) along with tracing and 

outcome data as described above. Other variables collected included vital status, retention 

outcome (stopped care or self-transferred), and LTFU reason by three categories with a 

list of reasons in each category: 1. structural (e.g., transport to clinic), 2. patient-based 

psychosocial (e.g., stigma) and 3. clinic based (e.g., clinic wait time).

Data sources or measurements

From 3rd March to 17th June 2019, Identification and Retention Assistants (IRAs) from the 

12 different health facilities selected the sampled LTFU files for intensive tracing. They first 

attempted phone tracing to reach either the patient or an informant. Where phone tracing 

was unsuccessful, for example inadequate locator information or the patient could not be 

reached by phone after more than one call attempt, physical tracing was conducted whereby 

the IRA went to the home of the patient. If the patient was not found at their residential 

places but someone, for instance a neighbor, was found, the IRAs inquired about the patient 

while not disclosing the status of the patient. If the patient was found, the IRA asked them 

a set of open-ended questions about their care status, recording responses on a tablet. The 

questions included: last visit date to the clinic, whether in HIV care or not, and reasons 

for no longer being in care if stopped or reasons for transfer out if transferred to another 

clinic. These data ascertained the primary outcome. Active in care was defined as having 

seen a doctor or nurse for HIV care in the last three months from the date of interview. 

Stopped care was defined as patients who had opted to discontinue or halt ART treatment. 

Self-transfer was defined as patients who had moved from one health care facility for HIV 

services to another health facility without official documentation; if patients had moved to 

another FACES supported facility in Kisumu County, the IRA checked the EMR and if 

not confirmed in the EMR, the IRA contacted the facility to verify attendance. If patients 

indicated transferring to a facility outside of the FACES network, confirmation was defined 

by their self-report. Death was confirmed with family members and by checking records in 

patient files. For deaths, we obtained the approximate date and cause of death, along with 

their care outcome at the time of death.

The questionnaire, Lost To Follow Up Tracking Form (Supplemental Digital Content 1) 

was designed in electronic format using KoBo Collect, an open source tool for mobile data 

collection (46). Sociodemographic (gender, age), clinical data (clinic visits, time on ART, 

BMI), tracing and outcome data were collected from routine electronic databases or paper 

records from each of the 12 clinics. Responses to the open-ended questions including vital 

status, retention outcome (stopped care or self-transferred), and LTFU reason by the three 

categories mentioned were coded using categories constructed from similar study carried out 

in the region (20, 47).

Samba et al. Page 4

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Human subject’s protection

Patients or other informants who were traced and contacted provided written informed 

consent while those who were reached on phone gave verbal consent. Ethical approval was 

provided by the institutional review boards at KEMRI in Kenya and at UCSF in the U.S. 

This project was also reviewed in accordance with the US Centers for Disease Control and 

Prevention (CDC) human research protection procedures and was determined to be research, 

but CDC investigators did not interact with human subjects or have access to identifiable 

data or specimens for research purposes.

Sample size

We conveniently sampled 12 health facilities from a network of 61 FACES-supported 

HIV clinics, using the PPS method (27). Health facilities were stratified by sub-county 

(Kisumu Central, Kisumu West, Muhoroni, Nyakach and Nyando) based on facility volume 

before PPS sampling. Six high-volume and six low-volume facilities were selected. We then 

obtained a representative sample of LTFU patients at each facility using simple random 

sampling. For the high volume EMR facilities, we randomly sampled 100 patient files 

or the maximum number available if there were fewer than 100 eligible patients. For the 

low volume paper-based facilities, we randomly selected 40 patient files or the maximum 

number available if there were fewer than 40 eligible patients.

Statistical methods

We first determined the general frequency of patients who we attempted to trace, those who 

had “known status” to determine vital status: either alive or deceased. Then among those 

alive, we determined their main “retention outcome” of either having stopped care or being 

self-transferred.

We used the Kruskal Wallis (for continuous variables) and chi-square (for categorical 

variables): p>0.05, to test the difference between patients who self-transferred and those 

who stopped care. The factors considered were age at last visit, time on ART, biologic sex, 

BMI, and facility location i.e., urban, semi-urban, or rural. Urban facilities were defined as 

facilities found in cities or in large towns, rural facilities were found in informal settlements 

away from cities and large towns while semi-urban facilities were those found in small 

towns normally characterized by the presence of a market center etc. (48).

For the primary outcome, among the sample of LTFU patients who were successfully traced 

in person, we tabulated and determined the reasons for stopping care or for self-transfer. 

Drawing from previous work on LTFU categorization in the region, we used the Behavioral 

Model for Vulnerable Populations, a widely used model for analyzing health service 

utilization including studies in the HIV context (20,47,50,51) with LTFU being categorized 

as either structural, clinic-based, or psychosocial. Structural reasons were defined as material 

requirements in resource limited settings (e.g., transportation costs). Patient-based reasons 

were defined as knowledge, beliefs, or attitudes of the patient in the given social setting 

(e.g., stigma, spiritual healing, traditional healing) and clinic-based reasons referred to 

facility healthcare delivery process (e.g., waiting times, quarrel with health care workers) 

(20). Additionally, we also determined an unknown reasons category for patients whom we 
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could not determine their reasons for stopping care or self-transfer out. We then compared 

these reasons for both self-transferred and stopped care patients to determine the most 

predominant set of factors that increased LTFU.

Outcomes from the representative sample of LTFU patients who were successfully traced 

were used as an unbiased estimate of outcomes for all LTFU patients. The outcomes were 

weighted using inverse probability weights calculated as the inverse proportion of patients 

who were successfully traced, and the outcome was determined (alive or dead) among 

all patients who were LTFU. Patients whose tracing status (alive or dead) could not be 

determined were given a weight of 0 while patients whose status were determined were 

given a weight of 1. Weights were calculated as follows; suppose that a clinic has 100 

patients; with 30 LTFU patients while 70 were retained, if 10 patients from the LTFU 

patients were successfully traced, then the probability of being traced will be 10/30. The 

inverse sampling weight will thus be 30/10 = 3. Of the successfully traced patients, if 6 

are found to be in care, then the inverse sampling weight will be applied to the number 

in care to give; 6*3=18. Hence the total patients in care will be 70+18=88 (28). Following 

the estimated results, we obtained a true estimate of patients who either self-transferred or 

stopped care.

Data analysis was conducted using Stata version 16.0 Corp. 2019. Stata Statistical Software: 
Release 16. College Station, TX: StataCorp LLC.

RESULTS

Patient characteristics

Out of 2,630 total LTFU patients, representing approximately 6% of the patients at the 

12 FACES supported health facilities, we randomly sampled 787 patients (~30.0% of 

the lost patients) for intensive tracing. Among the 787 traced, 284 (36.0%) were male, 

median age was 30.5 years (interquartile range (IQR): 24.6–38.0), and median time on ART 

was 355 days (IQR: 194–904). Of the LTFU patients traced, 612 (78.0%) had their vital 

status confirmed: 560 (92.0%) were found to be alive while 52 (8.0%) were deceased. The 

retention outcome (that is, whether stopped care or self-transferred to another facility) was 

obtained from 499 (89.0%) of LTFU patients who were alive; 61 (10.9%) of those alive did 

not have a conclusive retention outcome. Of the 499 patients, 233 (46.7%) had stopped care 

while 266 (53.3%) had self-transferred to another health facility (Figure 1). Among patients 

who self-transferred to another facility compared to patients who stopped care, age, sex, 

time on ART, facility location (urban vs. rural vs. semi-urban) and body mass index were not 

statistically different (Table 1).

Reasons for stopping care and self-transfer

Reasons for stopping or self-transferring were evaluated among 499 LTFU patients 

with retention outcome. Among LTFU patients who were found to have stopped care, 

psychosocial reasons were the most common (67.3% [95% confidence interval (CI), 

58.9%–71.1%]) followed by structural reasons (29.6% [95% CI, 24.1%–35.8%]) and clinic-

based reasons (3.0% [95% CI, 1.4%–6.2). The most predominate psychosocial reasons for 
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stopping care were “family conflict” (19.8%), “disclosure risk” (7.9%), and “not ready or 

reluctant” (7.3%), while the structural reason was solely “work/search for money” (39.0% 

[95% CI: 33.5%–45.2%]). The predominate clinic-based reason was “attitude of clinic staff” 

(1.7%).

Among LTFU patients found to have self-transferred out, structural reasons were the most 

prevalent (56.4% [95% CI, 50.3%–62.2%]), followed by psychosocial reasons (42.1% 

[95% CI, 36.3%–48.1%]), and clinic-based reasons (1.5% [95% CI, 0.6%–4.0%]). The 

most common structural reasons for self-transferring were “new clinic is closer to work” 

(37.3%), “moved away” (30.5%), and “transportation is easier or cheaper” (14.1%), while 

the psychosocial reasons were “family obligations” (11.3%) and “my HIV status is likely 

to be known” (4.5%). The single clinic-based reason was “care is better at the new clinic” 

(2.3%).

Weighted estimates to ascertain corrected retention in care

The weights of respective tracing outcome numbers yielded the estimated number of patients 

who self-transferred and those who stopped care. The weight applied for both stopped and 

self-transfer patients was 5.3 (Figure 2) and when multiplied with the respective number of 

patients in each category, provided estimated numbers of self-transferred and stopped care 

patients (5.3*266 =1409 and 5.3*233= 1234 respectively).

To determine a more realistic estimate of true retention in care based on the sample findings, 

we first examined the total PLHIV population on ART at 61 sites, which was 47,055 PLHIV, 

including 44,425 active patients in care and 2,630 LTFU patients, indicating a retention of 

94.4% (44,425/47,055*100) (Figure 2). We then applied the weighted estimate calculation 

by taking the number of patients active in care (44,425) and adding the estimated number of 

patients who self-transferred to non-FACES supported facilities (1,409), yielding a corrected 

estimated of 45,834 patients active in care, indicating a corrected retention estimate of 

97.4% (45,834/47,055*100); a 3% improvement in retention following the correction.

DISCUSSION

This study found that just over half of all sampled LTFU patients were not actually LTFU 

but were self-transfers to HIV care elsewhere. This led to a 3% increase in the estimated 

number of patients retained in care across the program, to 97.4%. The misclassification of 

LTFU status when patients have self-transferred, can be explained in part, by the fact clinics 

are not always able to trace all who miss clinic visits due to resource constraints. As a result, 

those who do not return are classified as LTFU when they may be in care elsewhere. Other 

studies have shown similar findings. For example, a study in western Kenya found that some 

LTFU patients had moved outside the catchment area (49). In South Africa, a study looking 

at the contemporary disengagement from ART found that a substantial number of patients 

“cycle” in and out of care as well as transfer elsewhere in the province yet get mistaken as 

LTFUs (16,20,29). The findings imply that a large-scale sampling-based approach can be 

both feasible and effective in identifying patients suspected of being LTFU and determining 

their actual status i.e., dead, or alive, and in care or disengaged from care.
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Slightly over 40% of patients reported having stopped care primarily due to psychosocial 

reasons. Family conflict was the primary psychosocial reason, followed by disclosure risk, 

feeling well, and not ready/feeling reluctant. Structural reasons followed, with very few 

indicating clinic-based reasons. A study looking at reasons for stopping care among an East 

Africa cohort of patients found similar results, with most attributing psychosocial barriers 

(e.g., feeling well, family obligations, risk of disclosure and family conflict), followed by 

structural barriers (e.g., lack of transportation and work or need for money) and medical 

based (e.g., side effects), and lastly clinic-based barriers (e.g., wait time) as their reasons 

for stopping care (20). Our study had similar results to an Option B+ ART study in Malawi 

that found the main reasons hindering ART initiation were lack of partner support, feeling 

healthy and needing time to think (39). The increasing rates of disengagement from care 

as evidenced in our study highlight an urgent need for new service delivery strategies to 

achieve high long-term retention to sustain the positive impacts of ART roll-out (40).

The predominant reasons for self-transfer were structural: with proximity to work, 

moving, and transportation representing over half of the self-transfer reasons, followed by 

psychosocial reasons and lastly clinic-based reasons. A similar study in Kenya among LTFU 

PLHIV also found that structural barriers were the leading reason for transfer, however 

clinic-based barriers were predominant over psychosocial reasons (20). This could be due 

to more streamlined HIV systems, such as differentiated care which rolled out widely after 

treatment-for-all guidelines were introduced in 2016 (30–33). The prevalence of structural 

and psychosocial reasons illustrates how work, relationships, and unpredictable life changes 

impact care and necessitate patients moving care to a new clinic. Studies in South Africa 

found high clinic mobility due to economic situations, relationship and family dynamics, 

and traditional celebrations (34–36). Similarly, a study in East Africa found that major 

barriers to re-engagement in care were attributed to poverty (e.g., transportation costs) 

and work responsibility interferences (37). Our findings point to the need to improve 

patient retention through targeted interventions that are proactive and responsive to real life 

psychosocial and structural circumstances that seek to understand and respond to patient 

situations. For example, supporting and facilitating transfers for patients who need to 

shift clinics and providing targeted psychosocial support may allow patients experiencing 

challenges to remain in care. A study in South Africa found that patients with high mobility 

were commonly able to sustain care continuity through disclosure support, understanding 

and flexible health care staff, and patient empowerment of ART-related decisions (36). 

Additional studies show the benefit of strengthening existing interventions centered on 

patient support, including community adherence groups, counsellor supported disclosure 

(40), and peer-based psychosocial support (41) for patient motivation and retention (41–44). 

Although health systems supporting HIV care and treatment have become more accessible 

and efficient, strategies to retain patients in care could benefit from additional patient-

centered approaches that support patients’ circumstances and life changes and facilitate 

continuity of care. For example, self-transfer patients could be monitored electronically 

through a standardized integrated monitoring system by assigning patients with a unique 

patient identifier to allow patient tracking across facilities and regions (45).
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Limitations

Twenty-two percent of patients could not be traced due to missing, inaccurate, and 

outdated locator information in their medical records and undocumented clinic visit dates. 

Outcomes were sometimes provided by a friend or relative of patients, particularly if 

no longer at that household, with some inaccuracies; however trained facility retention 

officers minimized these instances through source documentation. Additionally, there were 

substantial “unknown reasons” for either stopping care or self-transferring out. We also 

relied on self-report through interviews for transfer status among those who transferred to 

facilities outside of FACES supported sites which could potentially inflate the active in 

care retention numbers if their self-report was inaccurate. However, for self-transfers within 

FACES supported facilities throughout Kisumu County, outcomes were confirmed with 

patients and EMR records to mitigate any possibilities of inflated estimation of retention in 

care figures. Lastly, self-transferred patients, although active in care now, could potentially 

have experienced disruption in care during their transition to new clinics. This could have 

potentially increased the self-transfer numbers in our reports.

Conclusion

Through an evidence-based sampling approach, this study determined more accurate LTFU 

outcomes in HIV care across a large HIV program. Just over half of the LTFU patients 

were true self-transfers in HIV care elsewhere, primarily due to structural barriers, leading 

to higher patient retention than routinely reported. Among the LTFU who had stopped HIV 

care, psychosocial barriers were the primary underlying reason. This study yields important 

information to guide and improve program performance reporting and inform strategies to 

achieve high rates of long-term retention in HIV care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Attribution:

This project has been supported by the President’s Emergency Plan for AIDS Relief (PEPFAR) through the Centers 
for Disease Control and Prevention (CDC) under the terms of award number U2GGH001947.

Disclaimer:

The findings and conclusions in this publication are those of the authors and do not necessarily represent the official 
position of the funding agencies.

References

1. Global HIV & AIDS statistics — 2020 fact sheet [Internet]. [cited 2020 Dec 20]. Available from: 
https://www.unaids.org/en/resources/fact-sheet

2. HIV/AIDS [Internet]. WHO | Regional Office for Africa. [cited 2020 Dec 20]. Available from: 
https://www.afro.who.int/health-topics/hivaids

3. Wachira J, Naanyu V, Genberg B, Koech B, Akinyi J, Kamene R, et al. Health facility barriers 
to HIV linkage and retention in Western Kenya. BMC Health Serv Res. 2014 Dec 19;14(1):646. 
[PubMed: 25523349] 

Samba et al. Page 9

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



4. WHO_HIV_2013.9_eng.pdf [Internet]. [cited 2020 Aug 
30]. Available from: https://apps.who.int/iris/bitstream/handle/10665/85327/
WHO_HIV_2013.9_eng.pdf;jsessionid=CBD7970327777BDD241F0D5F8B242A5D?sequence=1

5. W J, K S, N S, M J, B P. What is the impact of home-based HIV counseling and testing on the 
clinical status of newly enrolled adults in a large HIV care program in Western Kenya? Clin Infect 
Dis Off Publ Infect Dis Soc Am. 2011 Dec 8;54(2):275–81.

6. Bardad sa. Factors Influencing Retention of Essential Healthcare Providers at Facility 
level in Mandera County: A Case Study of Mandera County Referral Hospital, Kenya. 
[Internet]. [cited 2020 Dec 20]. Available from: http://publications.universalhealth2030.org/ref/
d15a4c64e07f02c7d1eec3314e2f951e

7. Wekesa P, McLigeyo A, Owuor K, Mwangi J, Nganga E, Masamaro K. Factors associated with 
36-month loss to follow-up and mortality outcomes among HIV-infected adults on antiretroviral 
therapy in Central Kenya. BMC Public Health. 2020 Mar 14;20(1):328. [PubMed: 32171279] 

8. Mukumbang FC, Mwale JC, van Wyk B. Conceptualising the Factors Affecting Retention in 
Care of Patients on Antiretroviral Treatment in Kabwe District, Zambia, Using the Ecological 
Framework. AIDS Res Treat [Internet]. 2017 [cited 2020 Aug 31];2017. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC5700481/

9. Heestermans T, Browne JL, Aitken SC, Vervoort SC, Klipstein-Grobusch K. Determinants of 
adherence to antiretroviral therapy among HIV-positive adults in sub-Saharan Africa: a systematic 
review. BMJ Glob Health. 2016 Dec 1;1(4):e000125.

10. Makadzange AT, Ndhlovu CE, Takarinda K, Reid M, Kurangwa M, Gona P, et al. Early 
versus delayed initiation of antiretroviral therapy for concurrent HIV infection and cryptococcal 
meningitis in sub-saharan Africa. Clin Infect Dis Off Publ Infect Dis Soc Am. 2010 Jun 
1;50(11):1532–8.

11. Kigozi IM, Dobkin LM, Martin JN, Geng EH, Muyindike W, Emenyonu NI, et al. Late-disease 
stage at presentation to an HIV clinic in the era of free antiretroviral therapy in Sub-Saharan 
Africa. J Acquir Immune Defic Syndr 1999. 2009 Oct 1;52(2):280–9.

12. Bangsberg DR, Kroetz DL, Deeks SG. Adherence-resistance relationships to combination HIV 
antiretroviral therapy. Curr HIV/AIDS Rep. 2007 May;4(2):65–72. [PubMed: 17547827] 

13. Deeks SG, Gange SJ, Kitahata MM, Saag MS, Justice AC, Hogg RS, et al. Trends in multidrug 
treatment failure and subsequent mortality among antiretroviral therapy-experienced patients 
with HIV infection in North America. Clin Infect Dis Off Publ Infect Dis Soc Am. 2009 Nov 
15;49(10):1582–90.

14. Mûnene E, Ekman B. Association between patient engagement in HIV care and antiretroviral 
therapy medication adherence: cross-sectional evidence from a regional HIV care center in Kenya. 
AIDS Care. 2015 Mar 4;27(3):378–86. [PubMed: 25298265] 

15. Phillips TK, Clouse K, Zerbe A, Orrell C, Abrams EJ, Myer L. Linkage to care, mobility and 
retention of HIV-positive postpartum women in antiretroviral therapy services in South Africa. 
J Int AIDS Soc [Internet]. 2018 Jul 19 [cited 2020 Jul 21];21(Suppl Suppl 4). Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6053482/

16. Geng EH, Emenyonu N, Bwana MB, Glidden DV, Martin JN. Sampling-based approach to 
determining outcomes of patients lost to follow-up in antiretroviral therapy scale-up programs 
in Africa. JAMA. 2008 Aug 6;300(5):506–7. [PubMed: 18677022] 

17. Bulsara SM, Wainberg ML, Newton-John TRO. Predictors of Adult Retention in HIV Care: A 
Systematic Review. AIDS Behav. 2018 Mar;22(3):752–64. [PubMed: 27990582] 

18. Patient-reported factors associated with reengagement among HIV-infected patients disengaged 
from care in East Africa [Internet]. [cited 2020 Oct 14]. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC4996364/

19. Ten reasons people stop attending HIV care in Zambia [Internet]. aidsmap.com. [cited 2020 Mar 
14]. Available from: https://www.aidsmap.com/news/dec-2018/ten-reasons-people-stop-attending-
hiv-care-zambia

20. Geng EH, Odeny TA, Lyamuya R, Nakiwogga-Muwanga A, Diero L, Bwana M, et al. Retention 
in Care and Patient-Reported Reasons for Undocumented Transfer or Stopping Care Among HIV-

Samba et al. Page 10

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Infected Patients on Antiretroviral Therapy in Eastern Africa: Application of a Sampling-Based 
Approach. Clin Infect Dis. 2016 Apr 1;62(7):935–44. [PubMed: 26679625] 

21. Munene E 2019 Kenya Population and Housing Census Reports [Internet]. Kenya National Bureau 
of Statistics. 2020 [cited 2020 May 10]. Available from: https://www.knbs.or.ke/?p=5732

22. KENPHIA-2018-PREL-REP-2020-HR3-final.pdf [Internet]. [cited 2020 Jun 6]. Available 
from: https://www.health.go.ke/wp-content/uploads/2020/02/KENPHIA-2018-PREL-REP-2020-
HR3-final.pdf

23. Kulzer JL, Penner JA, Marima R, Oyaro P, Oyanga AO, Shade SB, et al. Family model of HIV care 
and treatment: a retrospective study in Kenya. J Int AIDS Soc [Internet]. 2012 [cited 2019 Oct 
14];15(1):8–8. Available from: https://onlinelibrary.wiley.com/doi/abs/10.1186/1758-2652-15-8 
[PubMed: 22353553] 

24. Skinner CJ. Probability Proportional to Size (PPS) Sampling. In: Wiley StatsRef: Statistics 
Reference Online [Internet]. American Cancer Society; 2016 [cited 2021 Aug 8]. p. 1–5. Available 
from: https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118445112.stat03346.pub2

25. Retention in care among older adults living with HIV in western Kenya: A retrospective 
observational cohort study [Internet]. [cited 2020 Nov 28]. Available from: https://
journals.plos.org/plosone/article?id=10.1371/journal.pone.0194047

26. Geng EH, Glidden DV, Emenyonu N, Musinguzi N, Bwana MB, Neilands TB, et al. Tracking 
a Sample of Patients Lost to Follow-up has a Major Impact on Understanding Determinants of 
Survival in HIV-infected Patients on Antiretroviral Therapy in Africa. Trop Med Int Health TM 
IH. 2010 Jun;15(Suppl 1):63–9. [PubMed: 20586962] 

27. Sampling with probability proportional to size [Internet]. 2017 [cited 2020 May 10]. Available 
from: http://uis.unesco.org/en/glossary-term/sampling-probability-proportional-size

28. Nyakato P, Kiragga AN, Kambugu A, Bradley J, Baisley K. Correction of estimates of retention 
in care among a cohort of HIV-positive patients in Uganda in the period before starting ART: a 
sampling-based approach. BMJ Open. 2018 20;8(4):e017487.

29. Hickey MD, Omollo D, Salmen CR, Mattah B, Blat C, Ouma GB, et al. Movement between 
facilities for HIV care among a mobile population in Kenya: transfer, loss to follow-up and 
re-engagement. AIDS Care. 2016 Nov;28(11):1386–93. [PubMed: 27145451] 

30. Hirasen K, Fox MP, Hendrickson CJ, Sineke T, Onoya D. HIV Treatment Outcomes Among 
Patients Initiated on Antiretroviral Therapy Pre and Post-Universal Test and Treat Guidelines in 
South Africa. Ther Clin Risk Manag. 2020 Mar 4;16:169–80. [PubMed: 32184609] 

31. Stafford KA, Odafe SF, Lo J, Ibrahim R, Ehoche A, Niyang M, et al. Evaluation of the clinical 
outcomes of the Test and Treat strategy to implement Treat All in Nigeria: Results from the 
Nigeria Multi-Center ART Study. PLoS ONE [Internet]. 2019 Jul 10 [cited 2021 Jan 10];14(7). 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6619660/

32. Hagey JM, Li X, Barr-Walker J, Penner J, Kadima J, Oyaro P, et al. Differentiated HIV care 
in sub-Saharan Africa: a scoping review to inform antiretroviral therapy provision for stable 
HIV-infected individuals in Kenya. AIDS Care. 2018 Dec 2;30(12):1477–87. [PubMed: 30037312] 

33. Agaba PA, Genberg BL, Sagay AS, Agbaji OO, Meloni ST, Dadem NY, et al. Retention in 
Differentiated Care: Multiple Measures Analysis for a Decentralized HIV Care and Treatment 
Program in North Central Nigeria. J AIDS Clin Res [Internet]. 2018 [cited 2021 Jan 10];9(2). 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5909978/

34. Mutevedzi PC, Lessells RJ, Newell M-L. Disengagement from care in a decentralised primary 
health care antiretroviral treatment programme: cohort study in rural South Africa. Trop Med Int 
Health. 2013 Aug;18(8):934. [PubMed: 23731253] 

35. Hennessey C From lost to found: the silent transfer of patients on Antiretroviral Therapy 
in Khayelitsha, South Africa. 2016 [cited 2020 Oct 14]; Available from: https://open.uct.ac.za/
handle/11427/20494

36. Hoddinott G, Myburgh H, Villiers L de, Ndubani R, Mantantana J, Thomas A, et al. 
Households, fluidity, and HIV service delivery in Zambia and South Africa – an exploratory 
analysis of longitudinal qualitative data from the HPTN 071 (PopART) trial. J Int AIDS Soc. 
2018;21(S4):e25135. [PubMed: 30027687] 

Samba et al. Page 11

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



37. Camlin CS, Neilands TB, Odeny TA, Lyamuya R, Nakiwogga-Muwanga A, Diero L, et al. 
Patient-reported factors associated with reengagement among HIV-infected patients disengaged 
from care in East Africa: AIDS. 2015 Oct;1.

38. Anglewicz P, VanLandingham M, Manda-Taylor L, Kohler H-P. Migration and HIV infection in 
Malawi. AIDS Lond Engl. 2016 24;30(13):2099–105.

39. Kim MH, Zhou A, Mazenga A, Ahmed S, Markham C, Zomba G, et al. Why Did I Stop? 
Barriers and Facilitators to Uptake and Adherence to ART in Option B+ HIV Care in Lilongwe, 
Malawi. PLoS ONE [Internet]. 2016 Feb 22 [cited 2020 Nov 29];11(2). Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC4762691/

40. Mutevedzi PC, Lessells RJ, Newell M-L. Disengagement from care in a decentralised primary 
health care antiretroviral treatment programme: cohort study in rural South Africa. Trop Med Int 
Health. 2013 Aug;18(8):934–41. [PubMed: 23731253] 

41. Kababu M, Sakwa E, Karuga R, Ikahu A, Njeri I, Kyongo J, et al. Use of a counsellor supported 
disclosure model to improve the uptake of couple HIV testing and counselling in Kenya: a 
quasi-experimental study. BMC Public Health. 2018 May 18;18(1):638. [PubMed: 29776410] 

42. Rotheram-Borus M-J, Richter L, Van Rooyen H, van Heerden A, Tomlinson M, Stein A, et 
al. Project Masihambisane: a cluster randomised controlled trial with peer mentors to improve 
outcomes for pregnant mothers living with HIV. Trials. 2011 Jan 4;12(1):2. [PubMed: 21205302] 

43. Decroo T, Van Damme W, Kegels G, Remartinez D, Rasschaert F. Are Expert Patients an 
Untapped Resource for ART Provision in Sub-Saharan Africa? [Internet]. Vol. 2012, AIDS 
Research and Treatment. Hindawi; 2012 [cited 2020 Oct 18]. p. e749718. Available from: https://
www.hindawi.com/journals/art/2012/749718/

44. AZZOLINI E, FURIA G, CAMBIERI A, RICCIARDI W, VOLPE M, POSCIA A. Quality 
improvement of medical records through internal auditing: a comparative analysis. J Prev Med 
Hyg. 2019 Sep 30;60(3):E250–5. [PubMed: 31650062] 

45. Wilkinson LS, Skordis-Worrall J, Ajose O, Ford N. Self-transfer and mortality amongst adults lost 
to follow-up in ART programmes in low- and middle-income countries: systematic review and 
meta-analysis. Trop Med Int Health. 2015;20(3):365–79. [PubMed: 25418366] 

46. KoBoToolbox | Data Collection Tools for Challenging Environments [Internet]. KoBoToolbox. 
[cited 2020 May 12]. Available from: https://kobotoolbox.org/

47. Gelberg L, Andersen RM, Leake BD. The Behavioral Model for Vulnerable Populations: 
application to medical care use and outcomes for homeless people. Health Serv Res. 2000 
Feb;34(6):1273–302. [PubMed: 10654830] 

48. World Health Organization, Regional Office for Africa. HIV/AIDS epidemiological surveillance 
update for the WHO African Region 2002. Harare: World Health Organization, Regional Office 
for Africa; 2003.

49. Wools-Kaloustian K, Kimaiyo S, Diero L, Siika A, Sidle J, Yiannoutsos CT, et al. Viability 
and effectiveness of large-scale HIV treatment initiatives in sub-Saharan Africa: experience from 
western Kenya. AIDS. 2006 Jan 2;20(1):41–8. [PubMed: 16327318] 

50. Rehabilitation Service Utilization Among African American Women Living With HIV/AIDS: 
Applying the Behavioral Model for Vulnerable Populations - Shamburger-Rousseau Aisha E., 
Conyers Liza M., Armstrong Amy J., 2016 [Internet]. [cited 2022 Jan 2]. Available from: https://
journals.sagepub.com/doi/full/10.1177/0034355215601354

51. Small LFF. Use of mental health services among people with co-occurring disorders and other 
mental health co-morbidities: employing the Behavioral Model of Vulnerable Populations. Ment 
Health Subst Use. 2010 Jun 1;3(2):81–93. [PubMed: 20559416] 

52. ICAP_CQUIN_Kenya-ARV-Guidelines-2018-Final_20thAug2018.pdf [Internet]. [cited 
2022 Jan 23]. Available from: http://cquin.icap.columbia.edu/wp-content/uploads/2017/04/
ICAP_CQUIN_Kenya-ARV-Guidelines-2018-Final_20thAug2018.pdf

53. Rachlis B, Ochieng D, Geng E, Rotich E, Ochieng V, Maritim B, et al. Evaluating outcomes of 
patients lost to follow-up in a large comprehensive care treatment program in western Kenya. J 
Acquir Immune Defic Syndr 1999. 2015 Apr 1;68(4):e46–55.

54. CQUIN [Internet]. [cited 2022 Jan 23]. Available from: https://cquin.icap.columbia.edu/resources/
differentiated-care-operational-guide/

Samba et al. Page 12

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1: 
Flow chart of patient outcomes in the study population
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Figure 2: 
Corrected/Weighted estimates of LTFU patients in the study population
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Table 1:

Characteristics of adult patients in HIV care who self-transferred out of clinic compared to those who stopped 

care

Characteristics Self-transferred out Stopped care P-value

N = 266 N = 233

Age while on care, Median (IQR) 31.0 (25.3, 39.6) 29.8 (24.1, 36.9) 0.146

Age in category

18–29 years 114 (43.8%) 119 (52.4%) 0.294

30–39 years 89 (34.2%) 63 (27.7%)

40–49 years 37 (14.2%) 30 (13.2%)

50–59 years 13 (5.0%) 7 (3.1%)

Over 60 years 7 (2.7%) 8 (3.5%)

Sex, N (%)

Male 97 (36.5%) 79 (33.9%)

Female 169 (63.5%) 154 (66.1%) 0.550

Time on ART (in days)

Median (IQR) 377 (194, 938) 307 (194, 798) 0.336

Time on ART in category

1–2 years 171 (64.3%) 149 (64.0%) 0.508

>2–4 years 43 (16.2%) 28 (12.0%)

>4–6 years 20 (7.5%) 21 (9.0%)

>6–8 years 9 (3.4%) 5 (2.1%)

>8–10 years 9 (3.4%) 3 (1.3%)

>10–12 years 1 (0.4%) 1 (0.4%)

Missing 13 (4.9%) 26 (11.2%)

Facility location

Rural 27 (10.1) 24 (10.3) 0.571

Semi-urban 181 (68.0) 167 (71.7)

Urban 58 (21.8) 42 (18.0)

BMI

<18.5 40 (16.8) 33 (15.9) 0.901

18.5–24.5 150 (63.0) 138 (66.3)

24.6–29.5 39 (16.4) 30 (14.4)

>29.5 9 (3.8) 7 (3.4)

Current in care (Including the Lost to Follow up), 47,055.
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