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Abstract

Background: PMTCT programs serve women continuing and initiating ART in pregnancy, 

and follow-up schedules align to delivery rather than ART initiation, making conventional HIV 
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retention measures (assessed from ART initiation) challenging to apply. We evaluated three 

measures of peripartum non-retention in Kenyan women living with HIV from pregnancy to 

2-years postpartum.

Methods: This longitudinal analysis used programmatic data from the Mobile WAChX trial 

(NCT02400671). Outcomes included loss to follow-up (LTFU) (no visit for ≥6 months), 

incomplete visit coverage (<80% of 3-month intervals with a visit), and late visits >2 weeks after 

scheduled date). Predictors of non-retention were determined using Cox proportional hazards, 

log-binomial, and generalized estimating equation models.

Results: Among 813 women enrolled at a median of 24 weeks gestation, incidence of LTFU was 

13.6/100 person-years; cumulative incidence of LTFU by 6, 12 and 24 months postpartum was 

16.7%, 20.9% and 22.5%, respectively. Overall, 35.5% of women had incomplete visit coverage. 

Among 794 women with 12,437 scheduled visits, a median of 11.1% of visits per woman were 

late (IQR 4.3%-23.5%). Younger age, unsuppressed viral load, unemployment, ART initiation 

in pregnancy, and non-disclosure were associated with non-retention by all measures. Partner 

involvement was associated with better visit coverage and timely attendance. Women who became 

LTFU had higher frequency of previous late visits (16.7% vs. 7.7%, p<0.0001).

Conclusion: Late visit attendance may be a sentinel indicator of LTFU. Identified cofactors of 

PMTCT programmatic retention may differ depending on retention measure assessed, highlighting 

need for standardized measures.
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Background

Effective prevention of mother‐to‐child transmission (PMTCT) programs support women 

living with HIV (WLWH) to access care and antiretroviral therapy (ART) throughout 

pregnancy and postpartum1–3. Adherence to sequential steps of the PMTCT cascade4 

is crucial, with one modeling study indicating that virtual elimination of vertical HIV 

transmission could be attained by 95% adherence to each step5. However, loss-to follow-up 

(LTFU) rates are often high in PMTCT programs with 16–22% of women LTFU during 

peripartum period6–9.

Despite recognition of the crucial need for high retention in PMTCT programs, there is no 

standard definition or methodology to evaluate retention in this context, and studies have 

used a wide range of definitions10–15. For surveillance purposes, the WHO consolidated 

guidelines define retention in general HIV care as attendance at a health facility at 12-

months post-ART initiation10. In 2015, the Inter-Agency Task Team (IATT) on Children 

and HIV/ AIDS assessed maternal retention as continuous longitudinal engagement, defined 

as the proportion of women on ART per 3-month intervals until 12 months after ART 

initiation11. However, for pregnant and breastfeeding WLWH, the 12-months post-ART 

initiation timepoint is often challenging to align with routine PMTCT visits which are 

scheduled based on gestational age and time since delivery: most women initiate ART 

prior to pregnancy and for those who initiate ART in pregnancy, gestational age at ART 
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initiation varies. Differences in outcome definitions have yielded variations in estimates of 

LTFU or retention within PMTCT programs6,8,16–25. A meta-analysis pooling six PMTCT 

intervention studies in Malawi, Nigeria and Zimbabwe observed marked variability in 

retention estimates ranging from 30% to 76% when different definitions were applied 

within the same dataset26. This variability makes charting progress and identifying effective 

interventions challenging across programs.

In the absence of a standard definition for non-retention in PMTCT programs, we evaluated 

three retention measures of potential utility to the peripartum period in a cohort of WLWH 

from pregnancy to 2-year postpartum. We also determined how these measures influenced 

identification of cofactors of non-retention.

Methods

Study design and population

This study leveraged data collected from a completed 3-armed randomized clinical trial 

(RCT) (Mobile WAChX study, ClinicalTrial.gov number NCT0240067127,28). The RCT 

assessed the effect of short messaging service (SMS) on ART adherence and retention 

among WLWH attending PMTCT programs. The RCT intervention did not have an impact 

on any non-retention measures; results have been previously reported28. Briefly, the trial 

enrolled pregnant WLWH from six public maternal-child health (MCH) clinics in Nairobi 

and Western Kenya if they were aged ≥14 years and had daily access to a mobile phone at 

the time of enrollment. Women were randomized to receive one-way SMS, two-way SMS 

or no SMS, and followed-up through 2 years postpartum28. This study aimed to determine 

effect of the intervention on programmatic retention and used medical record data from 

routine clinic visits for the retention outcomes; no additional sample size calculations were 

conducted. The RCT was approved by the UW Institutional Review Board and the Kenyatta 

National Hospital/University of Nairobi Ethical Review Committee.

Data Collection

At enrollment, a standardized survey was administered on a tablet using Open Data Kit 

(ODK). Data was collected on demographics, social support (using Medical Outcomes 

Study [MOS] survey29), stigma (using 4-item instrument adapted from the stigma scale for 

chronic illnesses [SSCI]30), depression (using Patient Health Questionnaire 9 [PHQ9]31), 

intimate partner violence (IPV) (using Abuse Assessment Screen [AAS]32), food security 

(using Household Food Insecurity Access Scale [HFIAS]33), disclosure of HIV status, and 

ART knowledge based on the Information–Motivation and Behavioural Skills (IMB) model, 

which was adapted from 15 items from the LifeWindows ART adherence questionnaire34. 

Data on ART use history was abstracted from the mother’s Mother Child Health (MCH) 

booklet. HIV VL testing results were obtained from the routine VL monitoring system of the 

Kenya National AIDS & STI Control Program (NASCOP). If programmatic VL results were 

not available, VL testing was done by the study on maternal plasma samples. Programmatic 

data of clinic visits was obtained from clinic paper records and electronic medical records 

(EMRs)35. Briefly, at in-person study visits at enrolment in pregnancy, 6 weeks postpartum 

and 6, 12, 18, and 24 months postpartum, study staff checked medical records and EMR 
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for appointments, deliveries, clinic visits, and medication refills. For women with a recorded 

transfer-out status (based on self-report or official transfer report at the facility), data was 

extracted at other sites where participants received care after obtaining the approval from the 

sites.

Study outcomes

This study assessed three aspects of non-retention: programmatic LTFU, incomplete visit 

coverage, and late visits. Programmatic LTFU was defined as no clinic visit for at least 

6 months, with no report of death or transfer. This was based on a study integrating 

data from 19 countries which proposed ≥6 months since the last clinic visit as a 

standard LTFU definition in general HIV care15. Visit coverage was defined for each 

participant as a proportion of 3-month intervals with at least one clinic visit over the 

entire follow-up period from pregnancy to 2 years postpartum. This approach aligns 

with the recommended schedule of maternal ART refills, follow-up visits for antenatal/

postnatal care, and immunization windows for HIV exposed infants, according to the WHO 

guidelines of integrating PMTCT services into standard MCH services36 and the overall visit 

continuum37. The numerator is equal to the number of intervals since enrollment in which 

at least one clinic visit was attended, and the denominator is equal to the total number of 

intervals during follow-up (depending on gestational age at enrollment in this cohort)18,36. A 

late visit was defined for each participant as a scheduled visit that was not attended within 2 

weeks of the expected date of clinic visit and was assessed for each scheduled visit.

In all analyses, participants who died, exited from the trial, or completed 2-year postpartum 

follow-up were censored at the time of corresponding events. In the analysis of LTFU and 

visit coverage, visit data abstracted both from the original study sites and from transfer sites 

was used. In the analysis of late visits, only data abstracted at the study sites was used. 

For women who transferred out, data after transfer was censored and subsequent scheduled 

visits were not included. In addition, women who stopped follow-up with dates known to be 

before their scheduled visit date + 14 days (defined attendance window for late visits) were 

also censored before the final scheduled visit, i.e. attendance of the final scheduled visit was 

marked as missing and not included in the analyses.

Statistical analysis

Kaplan-Meier survival curves were used to assess time to LTFU. Person-time at risk 

was calculated from enrollment to the last visit when participants were assessed for 

LTFU by definition. Cox proportional hazards regression was used to identify predictors 

of LTFU. Log-binomial regression was used to identify predictors of cumulative LTFU 

by 24-months postpartum and predictors of visit coverage <80%. Generalized estimating 

equation (GEE) models clustered by participant, with log-binomial link and exchangeable 

correlation structure were used to identify predictors of late visits. Two-sample t-tests were 

used to compare the proportion of late visits between women who were LTFU and not, 

excluding the last scheduled visit of women who were LTFU, because by definition LTFU 

involved no attendance of the last scheduled visit (and would be considered ‘late’). Study 

site, dichotomized as Nairobi (Mathare, Riruta) or Western Kenya (Ahero, Bondo, Siaya, 

Rachuonyo), was identified as an a priori confounder in all regression models to account 
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for potential geographical differences in maternal characteristics and underlying retention in 

care. All models used robust standard errors. All analyses were conducted using RStudio 

Version 1.2.5042 (RStudio, Inc).

Results

Overall, 813 women from the Mobile WAChX trial had programmatic visit data available for 

inclusion in this analysis. At enrollment, median age was 27 years (interquartile range [IQR] 

23–31) and median gestational age was 24.3 weeks (IQR 18.3–29.6). Over 1,349 person-

years (py) of follow-up, the incidence rate of LTFU was 13.6/100 person-years (Table 1a, 

Figure 1a). The cumulative incidence of LTFU by delivery, 6, 12 and 24 months postpartum 

was 12.6%, 16.7%, 20.9% and 22.5%, respectively (Table 1c, Figure 1b). Depending on 

their gestational age at enrollment, women were expected to have a median of 10 (IQR 

9–10) 3-month intervals during study follow-up (Table 1b), and a total of 7,771 expected 

intervals were included in the analysis. The proportion of intervals with ≥1 visit among 

all women was 74.9%, and each participant had a median of 88.9% (IQR 66.7%-90.9%) 

of quarterly intervals covered with at least 1 visit attended (Table 1b). Visit coverage per 

interval declined from 83.5% in the first 3 months after delivery, to 65.8% at 24 months 

postpartum (Figure 1c). Among 147 (18.1%) women documented as transferred out during 

study follow-up, 94 (63.9%) had data retrieved and abstracted from clinics they transferred 

to. In a secondary analysis not including visit data after transfer-out, the rate of LTFU 

by 24 months postpartum would be over-estimated as 28.8% (234/812), 6.3% higher than 

the 22.5% observed, and the overall proportion of quarterly intervals with at least 1 visit 

attended by 24 months postpartum would be 70.5%, 4.4% lower than the 74.9% observed.

A total of 794 women had ≥1 clinic appointment scheduled, with a median of 16 scheduled 

visits (IQR 10–22) per woman (Table 1c), for a total of 12,437 scheduled visits, of which 

11.5% were late. Among late attended visits, the median duration from the scheduled 

date was 32 days later (IQR 27–59). The median proportion of late visits per woman 

was 11.1% (IQR 4.3%-23.5%) by 24-month postpartum (Table 1c). The proportion of late 

visits declined from 17.7% at 1-month postpartum, to 9.8% at 6 months postpartum, and 

remained around 11% until 18 months postpartum (Table 1c, Figure 1d). The proportion 

slightly increased to 20.0% at 20 months postpartum, potentially due to the total number of 

scheduled visits decreased after 20 months.

Most (85.0%, 675/794) women were late for at least 1 scheduled visit, and 61.2% (483/789) 

women had a late visit within 6 months after delivery. Women who were ever late for 

visits during the first 6 months postpartum, had a higher risk of subsequent LTFU (22.2% 

vs. 16.4%, p=0.05) (Figure 2a). Over follow-up through 2 years postpartum, women who 

became LTFU had a significantly higher proportion of previous late visits than those who 

did not (16.7% vs. 7.7%, p<0.0001) (Figure 2b). In a sensitivity analysis among 625 women 

who had at least 10 previous scheduled visits, women who became LTFU had higher 

frequency of prior late visits (13.4% vs. 7.7%, p<0.0001) (data not shown).

In site-adjusted regression models, younger age was associated with higher risks of non-

retention by all three measures (Figure 3). Women aged 15–24 years were more likely to 
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be LTFU (adjusted hazard ratio [aHR] 2.13, 95%CI 1.59–2.86; p<0.0001), have a low visit 

coverage (<80%) (adjusted prevalence ratio [aPR] 1.60, 95%CI 1.35–1.90; p<0.0001), and 

be late for a scheduled visit (aPR 1.21, 95%CI 1.08–1.36; p=0.001) (Table 2). Unsuppressed 

VL at enrollment, being employed, HIV diagnosed before pregnancy, disclosure to others, 

and starting ART before pregnancy were significantly associated with better retention in all 

measures (Figure 3, Table 2).

The relationship between some covariates and non-retention depended on which non-

retention measure was used. Women who were married or cohabiting were less likely to 

be LTFU (aHR 0.61, 95%CI 0.42–0.89; p=0.01), and to have low visit coverage (aPR 0.72, 

0.58–0.89; p=0.003), but not late visits (Table 2). Similarly, women with at least moderate 

food insecurity also had lower risk of LTFU (aHR 0.69, 95%CI 0.51–0.93; p=0.016) and 

low visit coverage (aPR 0.81, 95%CI 0.66–0.98; p=0.031) but not late visits. Having a male 

partner tested for HIV was associated with lower risk of low visit coverage (aPR 0.76, 

95%CI 0.61–0.96; p=0.018) and late visits (aPR 0.85, 95%CI 0.73–0.98; p=0.027). Women 

with standardized IMB score <75% had a significantly higher risk of late visits (aPR 1.18, 

95%CI 1.05–1.32; p=0.005) (Table 2). Women’s education level, depressive symptoms, or 

travel time from home to clinic were not associated with any non-retention measures (Table 

2).

The parent trial found no significant impact of the SMS system on outcomes; thus, we 

pooled the results. Results from stratified analysis by each intervention arm yielded similar 

findings to the pooled data from the three arms in this study (data not shown).

Discussion

We evaluated three measures of non-retention in care among a cohort of women receiving 

PMTCT services in Kenya from pregnancy to 2 years postpartum. We found that among 

813 participants, 22.5% were LTFU and the incidence rate was 13.6/100 person-year; 

55.0% had low visit coverage per quarterly interval (<80%); and 85.0% were late for at 

least 1 scheduled visit. The incidence rate and cumulative incidence of LTFU in our study 

were similar to PMTCT studies in Malawi and Ethiopia. In Ethiopia, a LTFU incidence 

rate of 13.2 per 100 person-year was observed over the 2-year postpartum25. Cumulative 

incidence of LTFU at 24 months postpartum in Malawi and Ethiopia were 24.5% and 23.0%, 

respectively6,38. Studies with shorter follow-up periods have reported higher LTFU than our 

study16,17,39–41. When a one-time indicator of LTFU is used, estimates of retention have 

varied widely in similar population and settings13,39–41. Some patients thought to be LTFU 

may receive care at other facilities or return after a period of disengagement14,42–44. If 

transfer-out data was not obtained from other sites we would have over-estimated LTFU by 

24-month postpartum as 28.8%, 6.3% higher than the 22.5% we observed.

Timely attendance of clinic visits in our study varied over pregnancy and postpartum, and 

we found a higher risk of late visits prior to delivery, consistent with a study in Nigeria45. 

We found that late visit attendance was associated with subsequent LTFU. Given the 

particular concern for LTFU during the postpartum period46,47, late visits may be a useful 

sentinel indicator to alert clinicians to initiate additional strategies to optimize retention.

Jiang et al. Page 6

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



We found that the proportion of women attending ≥1 clinic visit within each 3-month 

interval declined over time. In a large Nigerian study of WLWH conducted over a 10-year 

period, 66% of women had at least one visit during each of the antenatal, delivery, and 

18 months postpartum periods9; however, aside from that study, studies analyzing visit 

coverage throughout the PMTCT care cascade including breastfeeding period is scarce. In 

our study, 22.5% of women were LTFU by 24 months’ postpartum, however, an additional 

12.9% women had less than 80% visit coverage. Irregular PMTCT visits may lead to late 

drug refill and inadequate infant care, elevating risk of development of drug resistance in 

both mothers and infants48. Adding the frequency and regularity of visits into the concept of 

retention may enhance PMTCT program efficacy and evaluations, and HIV drug resistance 

surveillance should be planned alongside implementation, enabling a distinction to be made 

between women who attend all, or some care and treatment, and those who are late for 

scheduled visits and are less engaged in care.

Our study demonstrates variability of retention estimates and cofactors. As clinics seek to 

monitor retention, standardized definitions of late visits, LTFU and visit coverage will be 

important. Data sources may need to be combined or triangulated, with counseling registers, 

general MCH visits and pharmacy records. As women transfer to other clinics over the 

course of pregnancy and postpartum, obtaining data from multiple sites may necessary. 

Ideally, national unique identifiers and linked data systems could optimize assessment of 

transfer. Currently, capturing timeliness and regularity of women’s longitudinal visit data 

remains a complex task. Furthermore, as retention estimates are often used for the modeling 

of vertical transmission rates of HIV, a consensus on definitions is urgently needed. Lack of 

precision could lead to unclear interpretation of program achievements.

We also found that different non-retention measures yielded distinct cofactors of non-

retention. Young maternal age and HIV non-disclosure were associated with all non-

retention measures. There has been consistent evidence showing younger WLWH are at 

higher risk of non-retention6,19,20,24,49–52, late ART initiation, low service uptake and poor 

adherence5,40,53–55. Non-disclosure has also emerged as a consistent barrier to retention 

in PMTCT programs in sub-Sahara Africa24,56,57. We found that HIV diagnosis during 

pregnancy, late ART initiation and unsuppressed viral loads were associated with all three 

measures of non-retention, consistent with results from other studies6,8,28,58,59. Addressing 

disclosure, tailoring services for younger clients, those who are unsuppressed or starting 

ART late could improve all retention measures. Other cofactors (partner not HIV tested, 

low IMB score) were associated specifically with late visits, perhaps reflecting episodic 

lack of support or self-efficacy to navigate on-time clinic attendance. Marital support and 

need for food support were associated with lower likelihood of LTFU. Episodic lack of 

finances or support may delay ability to attend visits on-time, while other factors lead to 

disengagement and ultimately LTFU. Late visits reflect a less consequential outcome than 

LTFU; understanding what drives both late visits and LTFU is useful for programmatic 

improvements.

This study had several limitations. The RCT was conducted among six MCH clinics in 

two regions in Kenya, and among women who had daily access to a mobile phone, which 

may limit generalizability. We obtained clinic attendance data from routine medical records 
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which can have data quality issues, and 11 (1.3%) women had no available medical records. 

EMR data were only available at two Nairobi sites, and although we adjusted for site in 

all models, there may be residual confounding. However, the combination of paper records 

at multiple sites and EMR data enabled us to monitor clinical visits for each participant, 

which added precision to our LTFU estimate. A significant strength of this study was direct 

comparisons of different retention measures using data from the same cohort. In addition, 

we identified late visits as a potential indicator of future LTFU in PMTCT programs. We 

also identified distinct risk factors associated with different retention measures.

Conclusion

This study provides a comprehensive analysis of non-retention rates in PMTCT programs 

using three different measures, including late visits, 3-month visit coverage and LTFU. 

We found late visits are an important sentinel indicator of subsequent LTFU. Adding visit 

timeliness into assessments may enhance PMTCT program evaluations. We also found that 

distinct risk factors may be associated with different aspects of retention. In summary, 

standardizing longitudinal definitions of visit timeliness, coverage and LTFU in PTMCT 

programs will be useful in comparing studies and programmatic interventions to optimize 

retention in long-term PMTCT programs.
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Figure 1. Retention over the follow-up period using the 3 measures (late visits, visit coverage, 
LTFU)
a. time-to-LTFU (no visit for ≥6 months since last visit) described by Kaplan-Meier survival 

curves; b. cumulative incidence of LTFU calculated as the proportion of women ever LTFU 

among women in follow-up; c. visit coverage calculated as the proportion of 3-month 

intervals with a visit; d. Late visit defined as no visit within 2 weeks of scheduled date.
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Figure 2. Comparison of any previous late visits and LTFU at 24-month postpartum*
*Among 759 women with at least two visits during follow-up; a. risk of LTFU compared by 

chi-square test; b. proportion of last visits compared by two-sample t-test
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Figure 3. Forest plot of cofactors for non-retention, by non-retention measure
a evaluated by Patient Health Questionnaire 9 (PHQ9), a score >5 indicating at least 

moderate depressive symptoms; b evaluated by Household Food Insecurity Access Scale 

(HFIAS); c evaluated by Medical Outcomes Study (MOS) survey; d estimated by self-

reported date of last menstruation period; e Information-Motivation-Behavioral (IMB) score 

evaluated by 15 items from LifeWindows ART adherence questionnaire; f HR estimated by 

cox proportional hazards regression calculating time-at-risk since enrollment and adjusting 

for site; g PR estimated by Log-binomial regression adjusting for site; h PR estimated by 

GEE regression adjusting for site.
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