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Background  
Loss to follow-up (LTFU) among People Living with HIV (PLHIV) on antiretroviral therapy 
(ART) impedes epidemic control. Clients returning to care (RTC) after disengagement 
remain vulnerable to LTFU. This study assessed LTFU incidence among re-engaged 
clients, comparing those who received a structured RTC package with those who received 
standard care. 

Methods  
A retrospective cohort study was conducted among randomly selected PLHIV on ART 
from UMB-supported sites in Kisii and Migori Counties. Clients LTFU between October 
2018 and June 2019, who later RTC, were included. Outcomes were compared between 
those receiving the RTC package and standard care. LTFU was defined as missing a 
clinical encounter for over 28 days. Data were extracted from clinical forms, EMRs, and 
missed-appointment registers. Incidence rates were estimated using Poisson regression, 
and Cox proportional hazard models assessed the RTC package’s impact. 

Results  
Of the 796 eligible clients, 584 (68.1%) received the RTC package. Overall, 192 (33%) were 
LTFU after 4,658.1 PM (incidence 2.2/100 PM; 95% CI: 1.8–2.7). LTFU at 9 months was 
lower among those who received the RTC package (13% vs. 24%, p<0.001). Clients 
receiving RTC package were 43% less likely to be LTFU (aHR 0.57; 95% CI: 0.38–0.78). 
Females had higher LTFU risk (aHR 1.84; 95% CI: 1.15–2.93). These findings suggest that 
the RTC package substantially improves client retention and could help in maintaining 
treatment continuity. 

Conclusions  
The RTC package reduced subsequent LTFU, supporting scale-up in HIV programs, while 
targeted approaches are needed for higher-risk female clients. 

Antiretroviral therapy (ART) has profoundly impacted 
the global HIV epidemic, markedly reducing both morbidity 
and mortality among people living with HIV (PLHIV) .1 Be
tween 2010 and 2023, new HIV infections declined by 39%, 
and HIV-related deaths fell by 48%, saving an estimated 
13.6 million lives. Despite this progress, significant gaps 
in ART coverage persist. In 2023, of the 39.9 million PL
HIV globally, only 30.7 million (77%) were accessing ART, 
leaving approximately 9.3 million without life-saving treat
ment.1 While ART access improved from 47% in 2010 to 
77% in 2023, disparities remain across populations and re
gions.1 Women had higher ART access (83%) than men 

(72%), and only 57% of children aged 0–14 were receiving 
ART. Geographically, ART coverage ranged from 93% in 
Eswatini to 47% in South Sudan .2 Loss to follow-up (LTFU) 
remains a major barrier to achieving the UNAIDS 95-95-95 
targets by 2030. LTFU is generally defined as the failure 
to refill ART medication or attend clinical contact within 
a specified period, often without successful tracing.3,4 This 
leads to interruption in treatment (IIT), which PEPFAR de
fines as missing clinical contact for 28 days or more same as 
WHO definition of LTFU. In sub-Saharan Africa, LTFU rates 
are high, ranging from 20% to 40%.5,6 A Ugandan study 
found that only 39% of traced clients and 61% of self-re
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turning clients were retained after 18 months. In Kenya, 
around 1.38 million people are living with HIV, with ART 
coverage exceeding 98% among those with a known status. 
However, LTFU remains a challenge.7. A 2023 study across 
87 Kenyan HIV clinics found high rates of LTFU and mor
tality among adolescents and young adults (10–24 years), 
even after re-engagement in care.8 Risk factors for LTFU 
vary. In central Kenya, men, unmarried individuals, those 
aged 20–35 years, and patients with advanced HIV (WHO 
stage III/IV) or presumptive/unknown TB status had higher 
LTFU risk.9 In southern Ethiopia, LTFU was more likely 
among patients under 35 years and rural residents. Sur
prisingly, patients with baseline weight over 60 kg had in
creased LTFU risk, possibly due to unmeasured factors.10 

Kenya’s 2022 National ART Guidelines recommend tracing 
strategies including phone calls within 24 hours of missed 
appointments and home visits.11 To address this gap, a Re
turn to Care (RTC) package was introduced in select PACT 
Timiza-supported facilities. This package provides struc
tured counseling, identifies barriers to retention, and deliv
ers client-centered interventions. Integrated services such 
as nutrition counseling and linkage to non-communicable 
disease (NCD) management are also included, especially for 
high-risk clients. Despite the rollout of the RTC package, 
evidence on its effectiveness is limited. This study aimed to 
evaluate the incidence of subsequent LTFU among clients 
who received the RTC package compared to those who re
ceived standard care. Additionally, we explored factors as
sociated with LTFU following re-engagement in care to in
form future strategies for sustained ART retention. 

METHODS 

STUDY DESIGN AND POPULATION 

University of Maryland, Baltimore (UMB) Partnership for 
Advanced Care and Treatment (PACT) Timiza program in 
Kisii and Migori Counties, Kenya as of September 2018 sup
ported 65,512 clients on care and ART in 182 sites. Of the 
total 182 supported sites, 65 facilities that contributed to 
highest interruptions in treatment implemented the RTC 
package as a Quality improvement (QI) intervention aimed 
at reducing the losses and retaining those who return to 
care after reengagement. We used a retrospective cohort 
study design to evaluate impact of RTC package among HIV 
care clients who were LTFU in 65 supported health facil
ities (sites) as of September 2018. The study population 
consisted of PLHIV (children and adults) on care who were 
once LTFU at any given time then came back to HIV care 
between October 2018 and September 2019. UMB PACT-
Timiza program was a 5-year cooperative agreement 
funded by the PEPFAR through the US Centers for Disease 
Control and Prevention (CDC) Kenya. 

STRUCTURED RTC PACKAGE 

The structured RTC package (Table 1) builds upon the stan
dard care outlined in the 2022 Kenya National ART guide
lines. It features a defined client flow and adherence barrier 

analysis at re-engagement, conducted by trained psychoso
cial counselors who categorized barriers as social, mental, 
or psychological and developed client-specific action plans. 
Counseling focused on lifelong ART, appointment adher
ence, and follow-up actions, with tailored schedules based 
on identified barriers. Each client was assigned a case man
ager and peer supporter to provide ongoing support, in
cluding home visits and weekly check-ins. Clients were re
ferred to relevant support groups based on their profiles. 
Locator forms were updated with alternative contacts to 
improve tracing, and case managers presented weekly 
progress updates in QI meetings. All follow-up was docu
mented in the case management register to ensure conti
nuity of care. Table 1 highlights the additional components 
of the RTC package compared to standard care for clients 
returning after missed appointments. 

DATA COLLECTION 

Data collection occurred from September 2019 to June 
2020. Patient demographic data, ART regimen, and treat
ment outcomes such as Viral Load were recorded in paper 
charts, registers, and EMRs. A standardized tool was used 
to abstract data from non-EMR sites and entered in an 
excel database with validation checks. EMR data were ex
tracted electronically. Non-EMR data were more prone to 
incompleteness and field validation minimized discrepan
cies. Health Records Officers reviewed data for consistency 
before site exit. All client-level data were anonymized using 
unique IDs and stripped of identifiers, then merged for 
analysis. 

DEFINITION OF VARIABLES 

The primary outcome variable was subsequent LTFU after 
offering RTC package, defined as clients who had not had a 
clinical encounter within the 28 days after their last sched
uled clinic visit, according to PEPFAR1.The main exposure 
of interest is the RTC package. Sites that adopted RTC pack
ages were assigned a “1” and those that did not adopt RTC 
packages were assigned a “0”. The mode of re-engagement 
in care was categorized as “self,” for those who returned in 
care of their own volition, or “traced,” for those who re
turned in care after being traced. ART dispensing was cat
egorized as “standard,” for those who received a monthly 
supply, or “multi-month scripting,” for those who received 
multi-month prescriptions. 

STATISTICAL ANALYSES 

Frequencies and proportions were reported for categorical 
variables, and medians with interquartile ranges for con
tinuous variables. Chi-square tests assessed differences in 
categorical variables. Clients accrued person-time from re-
engagement in care until LTFU, death, transfer, or study 
end, with non-LTFU events censored. LTFU incidence and 
95% CIs were calculated per person-months. Initial models 
without covariates estimated overall and group-specific 
LTFU incidence. Overdispersion was assessed using a score 
test.12 Log-rank tests compared LTFU probabilities at 3, 6, 

Impact of a structured return-to-care support package on loss to follow-up among re-engaged HIV clients i…

Journal of Global Health Economics and Policy 2



Table 1. Structured return to care package vs standard of care package for returning to care after missed                 
appointment.  

Standard package of care for 
clients who return to clinic as 
per Kenya ART guidelines 2018 

Structured return to care package for clients who returned to clinic after 
LTFU 

Sites All ART sites 65 QI project sites 

Target 
Population 

Clients returning within or 
after 7 days 

Clients returning after ≥28 days of missed appointment 

Client at 
reception 

Welcomed by peer, referred to 
adherence counselor 

Escorted by peer, welcomed warmly (e.g., hug, tea), thanked with 
consent; client feedback and detail updates; RTC package introduced 

Barrier 
analysis 

Barriers assessed per 
guidelines 

Enhanced with voice of client input for tailored plan 

Other client 
concerns 

Assess medication use, 
schedule, and refer as needed 

Discuss DSD options; offer home delivery via case manager with consent 

Daily Routine 
assessment 

Assess routine, treatment 
schedule, and caregiver 
support 

Confirm facility contact; client prompted to call from clinic 

Client support 
system and 
psychosocial 
support 

Review support systems and 
psychosocial needs 

Assess community network; introduce surrogate caregiver, family 
counseling, third contact person 

Enhanced 
support and 
ART readiness 
assessment 

MDT support, treatment 
literacy, reminders, DOTs 

Add virtual groups, age/population-specific literacy classes (e.g., AGYW, 
breastfeeding mothers); wellness calls (SMS or voice based on 
preference) 

Mental Health 
Assessment 
and Referrals 

PHQ-9 screening; refer to 
mental health/nutrition 
services 

Improved referral tracking based on identified clinical or psychosocial 
barriers 

Exit Process Drug pick-up and next 
appointment given 

Review “7 Cs”: Congratulate, Clinical review (WHO staging, labs), 
Confirm booking, Connect (Refer), Contact update, Case manager 
assignment and Support system and Complete documentation 

and 9 months by RTC package status. Adjusted Cox mod
els evaluated the association between RTC and LTFU, in
formed by bivariable analysis and directed acyclic graphs. 
Covariates with p<0.25 or plausible links to LTFU were in
cluded; regimen type and ART dispensing method were 
excluded. Site clustering was accounted for using frailty 
models. Missing covariate data (e.g., BMI, marital status) 
were handled via five multiple imputations under a miss
ing-at-random assumption, with final estimates pooled us
ing Rubin’s Rules.13 Results from imputed and complete 
case analyses were compared. Adjusted hazard ratios 
(aHRs) with 95% CIs were reported. Sensitivity analysis by 
age and gender assessed robustness. Analyses were con
ducted at 5% significance using SAS v9.4. Ethical approval 
for the study was obtained from the University of Maryland 
Institutional Review Board and the Kenya Medical Research 
Institute Scientific and Ethics Review Unit (KEMRI SERU). 
This project was reviewed in accordance with CDC human 
research protection procedures and was determined to be 
research, but CDC investigators did not interact with hu
man subjects or have access to identifiable data or speci
mens for research purposes. 

RESULTS 

As of September 2018, the PACT Timiza program supported 
65,512 clients on care and treatment from 182 supported 

sites, of whom 52,849 (81%) were from 65 selected sup
ported sites for QI projects. The minimum number of PL
HIV in one of the 182 sites was 6 while the maximum num
ber was 5,022 PLHIV. The program reported a total attrition 
of 5,497 clients from 182 supported sites of whom 3,827 
(70%) were from 65 supported sites. Of the total attrition, 
2,305 were LTFU, of whom 1,580 (69%) were LTFU from 
the 65 selected sites. Of these 1,004 LTFU were audited 
and hence selected and included in the analysis, 857(85%) 
returned to care while 147 (15%) never returned, (Figure 
1). Of the 857, 584 (68.14%) were offered RTC package, 
548 (63.94%) were females and 689 (80.40%) were ≥ 25 
years). The majority, 783 (91. 36%), were on first-line ART, 
567 (66.16%) re-engaged in care after being traced, and 
192 (22.40%) were receiving multi-month ART prescrip
tions (Table 2). 

RETENTION PROBABILITY DISTRIBUTIONS AMONG 
THOSE WHO RECEIVED RTC PACKAGE AND THOSE WHO 
DID NOT RECEIVE RTC PACKAGE 

The final Poisson regression model (Table 3) included 796 
(92.88%) participants with a documented last visit date, 
of whom 102 (12.81%) individuals were lost after 4,658.1 
person-months (PM) (incidence rate (IR) 2.21 per 100 PM; 
95% CI: 1.82–2.68). Overall, the median follow-up period 
was 5.1 (IQR, 1.7– 8.7) months. Those who received RTC 

Impact of a structured return-to-care support package on loss to follow-up among re-engaged HIV clients i…

Journal of Global Health Economics and Policy 3



Figure 1. Study profile showing the LTFU in the        
Supported facilities and RTC implementation      

package had a median follow-up period of 5.9 (IQR, 2.0 
–10.4) months. The corresponding median follow-up pe
riod among those who did not receive RTC package was 
3.9 (IQR, 1.2– 6.5) months. Among those who received the 
RTC package, 56 were lost to follow-up (LTFU) with an inci
dent rate (IR) of 1.58/100 PY (95% CI 1.21-2.05), compared 
to 47 among those who did not receive RTC package (IR 
= 4.25/100 PY; 95% CI 3.19-5.66). The difference in LTFU 
probabilities was evident from the start of follow-up. Ka
plan–Meier curves indicated a sharp decline in clients re
tained in care for those without the RTC package (Figure 2). 
The probability of patients being LTFU at 3, 6, and 9 months 
was 24%, 20%, and 24%, respectively, among those who did 
not receive RTC package compared to 7%, 10%, and 13%, 
respectively, among those who received the RTC package 
(p<0.001, log-rank test). 

RESULTS ON FACTORS ASSOCIATED WITH LTFU: 
COMPLETE CASE ANALYSIS (CCA) (N = 467, (58.7%) 
AND AFTER MULTIPLE IMPUTATION (N = 796) 

Table 4 displays Hazard Ratios (HR) and 95% Confidence 
Intervals (CIs) estimated from complete case analysis and 
multiple imputation of missing covariates. The estimates 
were similar in effect magnitude and direction, though 
complete case analysis showed wider 95% CIs due to a 
41.3% loss of information. Bivariate analysis from complete 
case analysis indicated that participants receiving RTC 
packages had a significantly lower risk of loss to follow-up 
(LTFU) compared to those who did not (unadjusted HR 0.50; 
95% CI [0.34–0.74]). Clients aged ≥ 25 years were also less 
likely to be lost to follow up (uHR 0.67; 95% CI [0.43–1.04]). 
The final multivariable model included age, sex, education, 

BMI, and RTC package indicator. In this analysis, age (≥ 25 
vs. < 25 years; adjusted HR [aHR] 0.42; 95% CI [0.23–0.75]) 
and BMI (normal weight vs. underweight; aHR 1.88; 95% CI 
[1.02–3.47], overweight vs. underweight; aHR 2.30; 95% CI 
[1.13–4.67]) were associated with LTFU. 
Analysis after multiple imputation found comparable re

sults, with RTC package recipients having a lower risk of 
LTFU (uHR 0.50; 95% CI [0.34–0.74]). In this analysis, fe
males were more likely to be LTFU (aHR 1.80; 95% CI 
[1.10–2.95]), and multivariable analysis confirmed that 
both RTC packages and sex were significantly associated 
with LTFU: those receiving RTC packages were 43% less 
likely to be LTFU (aHR 0.57; 95% CI [0.38–0.78]), while fe
males were more likely to be LTFU compared to males (aHR 
1.84; 95% CI [1.15–2.93]). 

SENSITIVITY ANALYSIS 

In a subgroup analysis, recipients of the RTC package were 
less likely to get lost compared to non-recipients across all 
age groups. For those aged 25 and older, receiving the RTC 
package was linked to a 43% reduction in the risk of LTFU 
(HR 0.57; 95% CI (0.36–0.89)). However, no significant dif
ference was observed for those younger than 25 (Table 5). 

DISCUSSION 

We observed significantly fewer cases of loss to follow-up 
(LTFU) after treatment interruption at sites implementing 
a return-to-care (RTC) package in Kisii and Migori Coun
ties, Western Kenya. Clients receiving the RTC package had 
a 43% reduced risk of LTFU, underscoring its value for PL
HIV at risk of disengagement. Similarly, a study in Malawi 
reported improved retention after re-engagement, with at
trition rates of 12%, 16%, and 18% at 6, 12, and 24 months, 
respectively, attributed to a shift in client mindset fostered 
by compassionate care from providers.14 HIV treatment is 
lifelong, and interruptions can result in poor health out
comes, increased transmission risk, and drug resistance. 
Therefore, it is crucial to implement interventions that help 
clients stay in continuous care.15,16 A review of the litera
ture indicates that clients who discontinue and then reini
tiate care are at higher risk of death or stopping ART due to 
advanced HIV disease.17 It is essential to evaluate the bar
riers to retention in care for these clients, as it affects ART 
adherence. A study in Uganda found that 52% of clients re-
engaged in care after interruption remained active on fol
low-up at 18 months, while 39% were successfully traced, 
and 61% returned before tracking.18 In this retrospective 
cohort study, we showed that a higher proportion of clients 
who initially disengaged from care were retained, even after 
9 months of follow-up, after receiving structured RTC pack
age including psychosocial counselling that addressed so
cial, mental, or psychological factors associated with LTFU. 
A qualitative study in SSA showed that caring for a sick 
family member, traveling for work, and attending a rel
ative’s funeral in a different location were prioritized by 
the client over a clinic appointment.19 Long travelling dis
tances to clinic and opting for nearby, decentralized ser
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Table 2. Characteristics of people living with HIV who returned to care at different health care facilities in Kisii                  
and Migori, Kenya    

Characteristics 
Overall 
n=857 

Received RTC package 
n=584 

Did not receive RTC package 
n=273 

p-
value 

Age 

< 25* 168 (19.6) 113 (19.4) 55 (20.1) 

≥ 25 689 (80.4) 471 (80.6) 218 (79.9) 0.784 

Gender 

Male* 309 (36.1) 217 (37.2) 92 (33.7) 

Female 548 (63.9) 367 (62.8) 181 (66.3) 0.326 

Marital status 

Married* 534 (62.3) 370 (63.4) 164 (60.1) 

Single 180 (21.0) 110 (18.8) 70 (25.6) 0.081 

Divorce/Separated/
widow 133 (15.5) 95 (16.3) 38 (13.9) 

Missing 10 (1.2) 9 (1.5) 1 (0.4) 

Education 

No formal education* 215 (25.1) 83 (14.2) 132 (48.4) 

Primary 122 (14.2) 66 (11.3) 56 (20.5) 

Secondary 150 (17.5) 102 (17.5) 48 (17.5) <.001 

Tertiary 47 (5.5) 28 (4.8) 19 (7.0) 

Missing 323 (37.7) 305 (52.2) 18 (6.6) 

BMI 

Underweight* 119 (13.9) 84 (14.5) 35 (12.9) 

Normal weight 515 (60.1) 350 (59.9) 165 (60.4) 

Overweight 112 (13.1) 79 (13.5) 33 (12.1) 0.861 

Obese 40 (4.7) 29 (5.0) 11 (4.0) 

Missing 71 (8.3) 42 (7.2) 29 (10.6) 

Mode of return 

Self* 261 (30.5) 77 (13.2) 184 (67.4) 

Traced 567 (66.2) 479 (82.0) 88 (32.3) <.001 

Missing 29 (3.4) 28 (4.8) 1 (0.4) 

Treatment type 

First-line ART* 783 (91.4) 523 (89.6) 260 (95.2) 

Second-line ART 13 (8.4) 59 (10.1) 13 (4.8) 0.008 

Missing 2 (0.2) 2 (0.3) 0 (0.0) 

Type of dispensing 

Multi-month* 192 (22.4) 156 (26.7) 36 (13.2) 

Standard 649 (75.7) 427 (73.1) 222 (81.3) <.001 

Missing 16 (1.9) 1 (0.2) 15 (5.5) 

Abbreviations: RTC- Return to care; BMI- Body Mass Index; *- reference group, Chi-square used to compute P-values 

Table 3. Survival in Person months of LTFU Among HIV-Infected Patients on ART at Infectious Disease Clinics in                 
Kisii and Migori, Kenya.     

Characteristics LTFU Person months Rate/ 100 PM 95% CI 

Received RTC package 

No 47 1105.6 4.25 3.19-5.66 

Yes 56 3552.5 1.58 1.21-2.05 

Abbreviations: ART- antiretroviral therapy; HIV-Human immunodeficiency virus; PM-Person months. 
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Table 4. Risk factors of LTFU among PLHIV who returned to care at HIV clinics in Kisii and Migori, Kenya; complete case and multiple imputation analysis                         

Characteristics 

Complete case analysis Imputed datasets 

Unadjusted HR 95% CI p-value Adjusted HR 95% CI p-value Unadjusted HR 95% CI p-value Adjusted HR 95% CI p-value 

N = 467 

Received RTC package (n = 796) 

No 1 1 1 1 

Yes 0.50 (0.34 – 0.74) 0.001 0.75 (0.50 – 1.12) 0.169 0.50 (0.34 – 0.74) 0.001 0.57 (0.38 – 0.784) 0.005 

Age (n = 796) 

< 25 1 1 1 1 

≥ 25 0.67 (0.43 – 1.04) 0.074 0.42 (0.23 – 0.75) 0.003 0.67 (0.44 – 1.04) 0.074 0.63 (0.39 – 1.03) 0.065 

Gender (n = 796) 

Male 1 1 1 1 

Female 1.80 (1.10 – 2.95) 0.010 1.40 (0.78 – 2.51) 0.255 1.80 (1.10 – 2.95) 0.010 1.84(1.15 – 2.93) 0.011 

Education (n = 504) 

No formal education 1 1 1 1 

Primary 0.84 (0.57 – 1.25) 0.395 0.91 (0.56 – 1.50) 0.718 0.84 (0.58 – 1.23) 0.366 1.04 (0.60 – 1.80) 0.887 

Secondary 1.12 (0.48 – 2.61) 0.795 1.11 (0.39 – 3.15) 0.842 1.42 (0.33 – 1.59) 0.795 0.80 (0.49 – 1.33) 0.394 

Tertiary 0.62 (0.31 – 1.21) 0.158 0.60 (0.34 – 1.08) 0.088 0.60 (0.25 – 1.44) 0.252 0.75 (0.39 – 1.44) 0.390 

BMI (n = 748) 

Under weight 1 1 1 1 

Normal weight 1.53 (1.01 – 2.31) 0.044 1.88 (1.02 – 3.47) 0.042 1.32 (0.88 – 2.00) 0.185 1.50 (0.79 – 3.02) 0.256 

Overweight 1.42 (0.75 – 2.70) 0.281 2.30 (1.13 – 4.67) 0.021 1.98 (0.98 – 4.02) 0.281 2.12 (0.96 – 4.69) 0.063 

Obese 0.27 (0.06 – 1.28) 0.100 0.70 (0.27 – 1.82) 0.459 0.50 (0.20 – 1.01) 0.100 0.55 (0.11 – 6.70) 0.457 

Abbreviations: ART- antiretroviral therapy; CI-confidence interval; HIV- human immunodeficiency virus; HR-hazards ratio; Bolded - statistically significant. 
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Figure 2. Kaplan–Meier curves for 796 PLHIV      
according to RTC package status      

vices were some of the reasons cited by clients.19 In ad
dition, harsh and disrespectful treatment from health care 
providers following disengagement in care is one of the 
reasons for LTFU .20 Strategies to minimize disengagement 
and facilitate retention for those returned to care are im
portant. Prior data shows that clients out of care account 
for 60% of new HIV infections .21 This data underscores 
the need to re-engage and retain PLHIV in care to control 
the HIV epidemic. In this study, clients who received RTC 
package also received a structured barrier analysis as one of 
the strategies and client-centered solutions were utilized. 
For example, flexible appointments were given to accom
modate those travelling for funerals and work. This could 
explain differential retention between participants who re
ceived RTC package compared to those who did not. 
HIV-related stigma and lower literacy levels among fe

males may hinder adherence support and limit the benefits 
of the return-to-care package. In contrast to our findings, 
a study in Ethiopia found men more likely to have poor 
outcomes after returning to care. Further qualitative re
search is needed to explore unaddressed barriers among fe
male clients.15,22 Qualitative studies need to be done to 
understand the barriers that may not be addressed by the 
package of care among the female clients. We also found 

Table 5. Sensitivity analysis for the association between return to care intervention and lost to follow up at HIV                  
clinics in Kisii and Migori, Kenya.       

Characteristics Gender Age 

Male Female < 25 ≥25 

HR (95% 
CI) 

p-
value 

HR (95% 
CI) 

p-
value 

HR (95% 
CI) 

p-
value 

HR (95% 
CI) 

p-
value 

Received RTC 
package 

No 1.0 1.0 1.0 1.0 

Yes 1.04 
(0.42 – 
2.57) 

0.935 0.40 
(0.26 – 
0.63) 

<0.001 0.35 
(0.16 – 
0.75) 

0.007 0.57 
(0.39 – 
0.89) 

0.012 

Abbreviations: ART- antiretroviral therapy; CI-confidence interval; HIV- human immunodeficiency virus; HR-hazards ratio; Bolded - statistically significant. 

that age was associated with LTFU in complete case analy
sis—clients aged 25 or older had a 58% lower likelihood 
of becoming LTFU. However, this association was not sig
nificant after multiple imputation. Adolescents and young 
adults face unique challenges such as disclosure, transition 
to adult care, and social pressures, which may contribute to 
poorer ART outcomes, including LTFU.23,24 Similarly, BMI 
was associated with LTFU in complete case analysis but lost 
significance after multiple imputation. Obesity appeared 
protective against treatment interruption, possibly due to 
the need for regular hospital visits related to obesity itself, 
integrated nutrition counselling within HIV care, and co-
existing NCDs like hypertension and diabetes requiring fol
low-up. A study by Teshome in Ethiopia also found that 
higher BMI was linked to a nearly 40% reduced risk of LTFU 
.25 Enhancing nutritional support and integrating NCD 
management into HIV care may improve continuity of 
treatment among clients with obesity, though this con
trasts with a Malawi study that found no association be
tween BMI and retention post re-engagement.14 The main 
limitation of this study was the use of routine data, result
ing in missing information. We addressed this through mul
tiple imputation, assuming data were missing at random, 
though sensitivity analyses are recommended to test this 
assumption. Facilities offering the RTC package were not 
matched with non-RTC sites by characteristics such as care 
level or location, as selection was based on ART client vol
ume and LTFU rates. Cost-effectiveness was not assessed 
due to the intervention being limited to facilities with CQI 
projects. However, the findings strongly suggest that the 
RTC package supports improved ART retention. 

CONCLUSION 

Implementation of the RTC package effectively reduced 
long-term follow-up (LTFU) issues among PLHIV in 65 
healthcare facilities in Western Kenya. This approach en
hances retention and supports HIV epidemic control. Poli
cymakers should consider expanding RTC strategies in na
tional HIV retention programs to improve continuity in 
care. This study’s retrospective design and potential se
lection bias highlight the need for further prospective re
search to confirm these findings and refine RTC strategies 
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for broader use. Further studies on cost-effectiveness are 
essential to understanding the economic viability of scaling 
the RTC package. 

DISCLAIMER 

The findings and conclusions in this report are those of the 
authors and do not necessarily represent the official posi
tion of the funding agencies. 

FUNDING 

This activity has been supported by the President’s Emer
gency Plan for AIDS Relief (PEPFAR) through the U.S. Cen
ters for Disease Control and Prevention (CDC) under the 
terms of NU2GGH001949. 

AUTHORSHIP CONTRIBUTIONS 

Violet Makokha  led the conceptualization and design of 
the study, developed the original draft, and led the writing 
process. Habib Omari Ramadhani   contributed to method

ological reviews, data analysis, and interpretation of re
sults. Samuel Wafula and Caroline Ngeno     provided criti
cal review and contributed to editing and refinement of the 
manuscript. Emmanuel Amadi, Richard Onkware, Eliza      
Owino, Elizabeth Katiku, and Paul Musingila      supported 
the review process and provided technical and contextual 
input throughout manuscript development. Emily Koech   
provided overall oversight. 

CORRESPONDENCE TO 

Violet Makokha, Center for International Health, Educa
tion, and Biosecurity (CIHEB)-Kenya 
KREP Centre, 6th Floor, Wood Avenue, Kilimani, Nairobi 
P.O. Box 76604 – 00508, Nairobi, Kenya 
Mobile: +254 723097703 Office: +254 20 3908219 

Submitted: November 25, 2024 CEST. Accepted: July 01, 2025 
CEST. Published: August 04, 2025 CEST. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

Impact of a structured return-to-care support package on loss to follow-up among re-engaged HIV clients i…

Journal of Global Health Economics and Policy 8



REFERENCES 

1. Joint United Nations Program on HIV/AIDS 
(UNAIDS). Global HIV & AIDS statistics — Fact sheet. 
Accessed June 10, 2025. https://www.unaids.org/
sites/default/files/media_asset/
UNAIDS_FactSheet_en.pdf 

2. Percentage of people living with HIV who were 
receiving antiretroviral therapy (ART) in select 
African countries in 2023. Accessed June 10, 2023. 
https://www.statista.com/statistics/1305251/
percentage-hiv-people-receiving-art-african-
countries/ 

3. United States President’s Emergency Plan for AIDS 
Relief (PEPFAR). Monitoring, Evaluation, and 
Reporting Indicator Reference Guide MER 2.0 (Version 
2.8).; 2024. Accessed June 10, 2025. https://
www.state.gov/wp-content/uploads/2025/01/
FY25-MER-v2.8-Indicator-Reference-
Guide_508-Compliant.pdf 

4. Rachlis B, Ochieng D, Geng E, et al. 
Implementation and operational research: evaluating 
outcomes of patients lost to follow-up in a large 
comprehensive care treatment program in western 
Kenya. J Acquir Immune Defic Syndr. 
2015;68(4):e46-55. 

5. Mensah BA, Mensah-Brown HE, Partey FD, et al. 
Identifying risk factors for loss to follow-up in adults 
living with HIV in a high-burden district in Ghana. 
BMC Public Health. 2025;25(1):1042. 

6. Bakari HM, Alo O, Mbwana MS, et al. Same-day 
ART initiation, loss to follow-up and viral load 
suppression among people living with HIV in low- 
and middle-income countries: systematic review and 
meta-analysis. Pan Afr Med J. 2023;46:92. 

7. National AIDS and STI Control Programme 
(NASCOP). Kenya HIV Estimates Report 2023. Ministry 
of Health, Kenya; 2023. https://nascop.or.ke/ 

8. Mburu C, Njuguna I, Neary J, et al. Mortality and 
Loss to Follow-Up Among Adolescents and Young 
Adults Attending HIV Care Programs in Kenya. AIDS 
Patient Care STDS. 2023;37(7):323-331. 

9. Wekesa P, McLigeyo A, Owuor K, Mwangi J, Ngugi 
E. Survival probability and factors associated with 
time to loss to follow-up and mortality among 
patients on antiretroviral treatment in central Kenya. 
BMC Infect Dis. 2022;22(1):522. 

10. Gebremichael MA, Gurara MK, Weldehawaryat 
HN, Mengesha MM, Berbada DA. Predictors of Loss to 
Follow-Up among HIV-Infected Adults after 
Initiation of the First-Line Antiretroviral Therapy at 
Arba Minch General Hospital, Southern Ethiopia: A 
5-Year Retrospective Cohort Study. Biomed Res Int. 
2021;2021:8659372. 

11. Kenya HIV Prevention and Treatment Guidelines, 
2022. Accessed June 10, 2025. https://
www.differentiatedservicedelivery.org/wp-content/
uploads/Kenya-ARV-Guidelines-2022-Final-1.pdf 

12. Yang Z, Hardin JW, Addy CL, Vuong QH. Testing 
approaches for overdispersion in poisson regression 
versus the generalized poisson model. Biom J. 
2007;49(4):565-584. doi:10.1002/bimj.200610340 

13. Liublinska V, Rubin DB. Sensitivity analysis for a 
partially missing binary outcome in a two-arm 
randomized clinical trial. Stat Med. 
2014;33(24):4170-4185. 

14. Suffrin JCD, Rosenthal A, Kamtsendero L, et al. 
Re-engagement and retention in HIV care after 
preventive default tracking in a cohort of HIV-
infected patients in rural Malawi: A mixed-methods 
study. PLOS Glob Public Health. 2024;4(2):e0002437. 

15. Teklu AM, Yirdaw KD. Patients who restart 
antiretroviral medication after interruption remain at 
high risk of unfavorable outcomes in Ethiopia. BMC 
Health Serv Res. 2017;17(1):247. 

16. Ma J, Jin Y, Jiao K, et al. Antiretroviral treatment 
interruption and resumption within 16 weeks among 
HIV-positive adults in Jinan, China: a retrospective 
cohort study. Front Public Health. 2023;11:1137132. 

17. Ndiaye B, Ould-Kaci K, Salleron J, et al. 
Characteristics of and outcomes in HIV-infected 
patients who return to care after loss to follow-up. 
Aids. 2009;23(13):1786-1789. doi:10.1097/
QAD.0b013e32832e3469 

18. Nakiwogga-Muwanga A, Musaazi J, Katabira E, 
Worodria W, Talisuna SA, Colebunders R. Patients 
who return to care after tracking remain at high risk 
of attrition: experience from a large HIV clinic, 
Uganda. Int J STD AIDS. 2015;26(1):42-47. 
doi:10.1177/0956462414529098 

19. Ware NC, Wyatt MA, Geng EH, et al. Toward an 
understanding of disengagement from HIV treatment 
and care in sub-Saharan Africa: a qualitative study. 
PLoS Med. 2013;10(1):e1001369. 

Impact of a structured return-to-care support package on loss to follow-up among re-engaged HIV clients i…

Journal of Global Health Economics and Policy 9

https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.statista.com/statistics/1305251/percentage-hiv-people-receiving-art-african-countries/
https://www.statista.com/statistics/1305251/percentage-hiv-people-receiving-art-african-countries/
https://www.statista.com/statistics/1305251/percentage-hiv-people-receiving-art-african-countries/
https://www.state.gov/wp-content/uploads/2025/01/FY25-MER-v2.8-Indicator-Reference-Guide_508-Compliant.pdf
https://www.state.gov/wp-content/uploads/2025/01/FY25-MER-v2.8-Indicator-Reference-Guide_508-Compliant.pdf
https://www.state.gov/wp-content/uploads/2025/01/FY25-MER-v2.8-Indicator-Reference-Guide_508-Compliant.pdf
https://www.state.gov/wp-content/uploads/2025/01/FY25-MER-v2.8-Indicator-Reference-Guide_508-Compliant.pdf
https://nascop.or.ke/
https://www.differentiatedservicedelivery.org/wp-content/uploads/Kenya-ARV-Guidelines-2022-Final-1.pdf
https://www.differentiatedservicedelivery.org/wp-content/uploads/Kenya-ARV-Guidelines-2022-Final-1.pdf
https://www.differentiatedservicedelivery.org/wp-content/uploads/Kenya-ARV-Guidelines-2022-Final-1.pdf
https://doi.org/10.1002/bimj.200610340
https://doi.org/10.1097/QAD.0b013e32832e3469
https://doi.org/10.1097/QAD.0b013e32832e3469
https://doi.org/10.1177/0956462414529098


20. Layer EH, Brahmbhatt H, Beckham SW, et al. “I 
pray that they accept me without scolding:” 
experiences with disengagement and re-engagement 
in HIV care and treatment services in Tanzania. AIDS 
Patient Care STDS. 2014;28(9):483-488. doi:10.1089/
apc.2014.0077 

21. Grimes RM, Hallmark CJ, Watkins KL, Agarwal S, 
McNeese ML. Re-engagement in HIV Care: A Clinical 
and Public Health Priority. J AIDS Clin Res. 2016;7(2). 

22. Kebede HK, Mwanri L, Ward P, Gesesew HA. 
Predictors of lost to follow up from antiretroviral 
therapy among adults in sub-Saharan Africa: a 
systematic review and meta-analysis. Infect Dis 
Poverty. 2021;10(1):33. 

23. Koech E, Teasdale CA, Wang C, et al. 
Characteristics and outcomes of HIV-infected youth 
and young adolescents enrolled in HIV care in Kenya. 
Aids. 2014;28(18):2729-2738. 

24. Zurbachew Y, Hiko D, Bacha G, Merga H. 
Adolescent’s and youth’s adherence to antiretroviral 
therapy for better treatment outcome and its 
determinants: multi-center study in public health 
facilities. AIDS Res Ther. 2023;20(1):91. 

25. Teshome W, Belayneh M, Moges M, et al. Do loss 
to follow-up and death rates from ART care vary 
across primary health care facilities and hospitals in 
south Ethiopia? A retrospective follow-up study. HIV 
AIDS (Auckl). 2015;7:167-174. 

Impact of a structured return-to-care support package on loss to follow-up among re-engaged HIV clients i…

Journal of Global Health Economics and Policy 10

https://doi.org/10.1089/apc.2014.0077
https://doi.org/10.1089/apc.2014.0077

	Impact of a structured return-to-care support package on loss to follow-up among re-engaged HIV clients in rural Western Kenya
	Background
	Methods
	Results
	Conclusions
	METHODS
	Study design and population
	Structured RTC package
	Data collection
	Definition of variables
	Statistical analyses

	RESULTS
	Retention probability distributions among those who received RTC package and those who did not receive RTC package
	Results on Factors associated with LTFU: Complete Case Analysis (CCA) (n = 467, (58.7%) and after Multiple Imputation (n = 796)
	Sensitivity analysis

	DISCUSSION
	CONCLUSION
	Disclaimer
	Funding
	Authorship Contributions
	Correspondence to

	References


