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Abstract

Early infant diagnosis (EID) involves age-specific tracking and testing of HIV-exposed infants during the first
18 months of life and rapid initiation of life-saving treatment for those infected. In Kenya, pre-2013 data
estimate EID lost to follow-up (LTFU) at 39–65%, yet no study has documented LTFU rates and predictors
throughout the EID cascade since Option B+ fundamentally changed services by placing all HIV-positive
expectant mothers on lifelong treatment. Using an explanatory mixed-method design, we assessed LTFU rates
and predictors among 870 mother–infant dyads enrolled in EID in six urban/peri-urban Kenyan government
hospitals. Mothers completed baseline surveys, and dyads were tracked through EID. We selected 12 baseline
variables and modeled odds of LTFU at 9 and 18 months using mixed logistic regression. Qualitative interviews
were conducted with 61 mothers to assess barriers and facilitators to completing EID. Thematically coded
transcripts were used to interpret quantitative predictors of LTFU. By the 18-month test, 145 dyads (22%) were
LTFU, with three-quarters of LTFU occurring between 9- and 18-month tests. Odds of LTFU at 18 months
decreased by 10% for each additional year of maternal age and by 66% with HIV status disclosure. Qualitative
data revealed how disclosure facilitated essential social support for EID completion and how older mothers
attributed maturity and life experience to successful engagement in care. Findings suggest LTFU rates in Kenya
have declined, but gaps remain in ensuring universal coverage. Efforts to improve retention should focus on
increasing support for younger mothers and those who have not disclosed their HIV status.
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Introduction

W idespread dissemination of prevention of mother-
to-child HIV transmission (PMTCT) programs and

policy changes to provide lifelong antiretroviral therapy
(ART) treatment for all pregnant women have led to a dra-
matic decline in new pediatric HIV infections.1,2 Never-
theless, in eastern and southern Africa, 10% of HIV-exposed
infants still become infected through vertical transmission,
resulting in *92,000 new infections in 2017.2 Early infant
diagnosis (EID) is a critical, yet understudied component of
PMTCT that involves age-specific tracking and testing of
HIV-exposed infants during the first 18 months of life and the

rapid initiation of ART for those found to be infected. In-
itiation of ART for HIV-positive infants before 12 weeks of
age has been shown to significantly reduce mortality and
disease progression in these vulnerable children.3 Tracking
and testing of HIV-exposed infants through 18 months,
however, remains essential, as those who are not infected in
the intrapartum period may still become infected through
breastfeeding. Efforts of the Global Plan to scale up EID
services in 21 priority countries, including Kenya, have led to
significant gains,4 yet only 63% of the nearly 1 million HIV-
exposed infants born in 2017 received HIV testing within the
first 8 weeks of life.2 Recent data from Kenya indicate that
51% of HIV-exposed infants receive EID services at some
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point,2 but a quarter still fail to receive their first test before 7
weeks of age, violating Kenyan guidelines.5,6

Once HIV-exposed infants are enrolled in EID services,
retention throughout the entire 18-month cascade of care is
critical,6 but has proven to be poor. Timely data are lacking,
but a 2013 systematic review of sub-Saharan African studies,
published between 2001 and 2012 found that 33.9% (range,
4.9–75%) of HIV-exposed infants were LTFU within 3
months of delivery.7 A 2018 meta-analysis of low- and
middle-income countries estimated overall 18-month attri-
tion at 39%, but recent data from sub-Saharan Africa (post-
2014) were not available for inclusion.8 Similarly high rates
(39–65%) of LTFU by 18 months have been observed in
Kenya, but there have been only four studies, and none have
reported on data collected after 2013.9–12

Significant changes in PMTCT services in many sub-
Saharan African countries occurred rapidly after the 2012
World Health Organization’s ‘‘Option B+’’ recommendation
for continued ART for HIV-positive women postpregnancy and
breastfeeding regardless of CD4 cell count or WHO stage.13

This change positioned HIV-positive women as lifelong rather
than episodic clients of HIV services. These changes greatly
improved the continuity of care and may have had an important
impact on mothers’ ability to engage and retain their HIV-
exposed infants in EID, but more recent data to evaluate this
notion are lacking. Data on retention in postpartum mothers’
own care suggest there is still room for improvement, as rates of
LTFU among women in Uganda did not significantly improve
after transition to Option B+.14 Understanding when along the
cascade of EID care HIV-exposed infants are most susceptible
to becoming LTFU and predictors of loss is critical to devel-
oping strategies to improve retention. Also lacking are data from
mothers who have been successful in ensuring that their infants
complete the entire EID cascade of care.

As part of a larger study testing the impact of the HIV Infant
Tracking System (HITSystem), a novel web- and cell phone-
based intervention to improve retention and efficient service
provision for infants in EID,15–17 we explored data on infants
who were LTFU after enrollment in EID care. In this study, we
(1) describe when infants were LTFU; (2) identify what, if
anything, predicts infants being LTFU; and (3) present find-
ings from qualitative interviews with mothers who were suc-
cessful in bringing their child back for 18-month testing.

Methods

We used an explanatory mixed-methods design to identify
quantitative predictors of LTFU and then explain these
findings using qualitative analysis.18 Data were collected
from HIV-positive mothers and their infants (mother–infant
pairs) who were enrolled in EID programs at six Kenyan
government hospitals between February 2014 and June 2015.
The hospitals ranged in size (provincial, county, and sub-
county level), geographic regions (two western, two central,
and two coastal), and population density (three urban and
three peri-urban sites). Participants were enrolled in a larger
RCT evaluating the impact of the HITSystem16 (Clinical
Trials Id: NCT02072603).

Participant eligibility and consent

HIV-positive mothers whose infants were <24 weeks of
age at the time of initial EID enrollment, and who were

contacted through the maternal and child health depart-
ment at each site, were eligible for inclusion. Mothers were
informed about the study during EID enrollment by re-
search or clinical staff, and those wanting to participate
provided written informed consent. Less than 2% of mothers
approached declined participation. The study protocol was
approved by the Institutional Review Boards at the Kenya
Medical Research Institute (protocol #2726), and the Uni-
versity of Kansas Medical Center (protocol #13793) and has
been published.16

Procedures

At initial EID enrollment, a brief survey was conducted
with each mother covering basic demographics and other
variables: maternal age, number of biological children, travel
time to hospital, education level, relationship status, worries
about money, any disclosure of HIV status, how mother
learned about EID services, and perceived stigma from
medical staff. Infants were given a unique study ID number
and their age at EID enrollment was abstracted from the HIV-
exposed infant register (HEI register), the standard paper-
based register used to record all EID services. Survey data
were later entered into a protected Excel spreadsheet by study
staff and merged with each infant’s clinical data for final
analyses.

We tracked enrolled mother–child dyads through each
stage of the EID cascade including (1) PCR sample collection
at 6 weeks of age, (2) mother notification of 6-week PCR test
result, (3) return for antibody retest at 9 months of age, (4)
mother notification of 9-month confirmatory PCR test result
if applicable, and (5) return for antibody retest at 18 months
of age. Depending on intervention arm within the parent
RCT, these EID clinic data were captured either by an elec-
tronic record system (HITSystem) or standard-of-care paper
records. Data from the HITSystem were securely stored on
Linux Ubuntu LAMP servers and exported directly to an
Excel spreadsheet. Providers at standard-of-care sites used
the HEI register, and a study staff member populated an
Excel spreadsheet with data points captured from the HEI
register during biweekly visits.

A convenience subsample of the mothers who returned for
18-month tests were recruited to participate in qualitative
interviews. Interview guides covered topics, including bar-
riers and facilitators to completing EID, experiences with
EID services, feedback on HITSystem, and programmatic
ideas to improve infant tracking and retention. Interviews
were conducted by study staff in the participants’ preferred
language in private interview rooms during their routine
visits and were audio recorded.

Quantitative measures

The primary outcome variable was LTFU at any point
before completing the 18-month retest. Infants known to have
died or moved before they could be retested at 18 months
were excluded from analysis, as were those who tested pos-
itive for HIV at the baseline visit or had PCR-confirmed HIV
at their 9-month retest. We examined LTFU before 9-month
retest as a secondary outcome. This included mother–infant
dyads who were LTFU at any point before completing the 9-
month test and did not subsequently return for the 18-month
test. Infants who failed to complete a service but returned for
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the 9- or 18-month retest were included as retained (not
LTFU) in the analysis for that retest.

Based on findings from previous studies,7,19–22 we con-
sidered 12 explanatory variables as potential predictors of
LTFU (Table 1), including maternal age, infant age at EID
enrollment, mother’s number of biological children, and
travel time to hospital. Worry about having enough money to
get the infant to hospital was assessed using a 4-point Likert-
type item. Perception of stigma from medical staff was as-
sessed by averaging responses to two 4-point Likert-type
items, one related to the infant’s EID care and the other to the
mother’s own HIV care. The remaining explanatory vari-
ables, all dichotomous, were as follows: having some primary
education, having some secondary education, relationship
status, any disclosure of HIV status, having received maternal
antenatal care, and being informed about EID by a health
worker during PMTCT. We used additional survey variables
for the purpose of multiple imputation (described as follows)
but limited the number of explanatory variables to 12 to en-
sure an adequate number of LTFU cases per variable in the
model for 18-month LTFU.

Quantitative data analyses

We modeled odds of LTFU before 18-month retest as a
function of the 12 explanatory variables by fitting a mixed
logistic regression model using the GLIMMIX Procedure in

SAS 9.4 (SAS Institute, Cary, NC). A random site intercept
was included to adjust for within-site clustering of dyads.
Owing to the limited number of infants lost to follow-up
before the 9-month retest, for this outcome we fit a single-
predictor mixed logistic regression model for each explana-
tory variable except the two education variables, which were
included together in a two-predictor model.

Before modeling, missing data for 10 explanatory vari-
ables were imputed using the mice package in R 3.5.1.23 We
generated five imputed data sets using multivariate imputa-
tion by chained equations, fit the mixed models separately to
each set of imputed data, and then combined estimates across
imputed data sets using the SAS MIANALYZE Procedure.
To adjust for multiple testing we focused on only p-values
<0.05 after adjustment using the Benjamini–Hochberg
method, thus controlling the false discovery rate at 0.05.24

Qualitative data analyses

Audio-recorded interviews were transcribed, translated
into English, and uploaded into Atlas.ti for analysis.25 To
create a codebook, two independent coders applied inductive
coding to a subset of six transcripts. Through debriefing, the
initial codebook was refined and codes were organized into a
hierarchical, thematic structure. The original coders and an
additional new coder then applied the codebook to three new
transcripts, and reviewed and refined coding definitions until

Table 1. Potential Predictors of Lost to Follow-Up in Early Infant Diagnosis and Scaling Method

Independent
variables Definition/survey item Scaling

Maternal age Mother’s current age Continuous variable; years
Infant age at

EID
enrollment

Age of infant at the time of EID enrollment Continuous variable; weeks

Number of
biological
children

Number of living biological children Continuous variable; number

Travel time to
hospital

Number of minutes Continuous variable; converted to hours

Worries about
money

‘‘I worry that I won’t have enough money to get to
the hospital for my infant’s scheduled HIV tests
and re-tests’’

1 (strongly disagree) to 4 (strongly agree)

Perceived
stigma from
medical staff

‘‘Medical staff treat me badly because I am HIV
positive’’

1 (strongly disagree) to 4 (strongly agree)

‘‘Medical staff look down on me because I am
HIV positive and had a baby’’

Responses to the two items were averaged into a
single variable

Education level ‘‘What is the highest level of education you have
completed?’’

0 (no formal education), 1 (partial/completed
primary), or 2 (partial secondary or beyond); coded
using two dichotomous variables: some primary
education, some secondary education

Relationship
status

‘‘Are you currently with a partner?’’ 0 (no) or 1 (yes)

Any disclosure
of HIV status

‘‘To whom have you disclosed your HIV status?’’ 0 (no one) or 1 (anyone)

Received
maternal
antenatal care

Regimen recorded in registry 0 (no) or 1 (yes)

How mother
was informed
about EID

‘‘How did you learn about EID?’’ 0 (anyone else) or 1 (a health care worker while
pregnant–PMTCT)

EID, early infant diagnosis; PMTCT, prevention of mother-to-child HIV transmission.
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discrepancies were resolved. For this particular study, the
goal of the qualitative analysis was to provide explanation
and insight into how the quantitative predictors may have
operated to influence LTFU. Thus, we identified codes re-
lated to the quantitative predictors and summarized results.

Results

Quantitative results

From the 870 dyads enrolled at the start of the study, 180
infants died or moved before 18 months, 27 tested positive for
HIV at their baseline visit, and three had PCR-confirmed HIV
infection at the 9-month visit, leaving 660 dyads for analysis
at 18-month retest. As shown in Fig. 1, 145 (22%) of these
dyads were lost to follow-up before their 18-month retest.
Three-quarters of this LTFU (109 of 145 dyads) occurred
between the 9-month and 18-month visits. Descriptive sta-
tistics are provided in Table 2. Rates of missing data for all 12
explanatory variables were <4.5%.

As given in Table 3, maternal age and disclosure were
predictors of LTFU for both the 9- and 18-month retests.
Estimated odds of LTFU decreased by 9–10% per additional
year of maternal age, and mothers who had disclosed their
HIV status to someone had 85% lower odds of 9-month
LTFU and 66% lower odds of 18-month LTFU. In terms of
observed rates, percentage LTFU was higher for mothers
under age 30 than for those age 30+ at both 9 months (8% vs.
3%) and 18 months (28% vs. 15%), and two to five times as
high for women who had not disclosed compared with those
who had (24% vs. 5% at 9 months; 45% vs. 21% at 18
months). Odds of 9-month LTFU increased by 13% per week
of infant’s age at EID enrollment, but there was little evi-
dence for this effect in the model for 18-month LTFU.

In a post hoc analysis, we explored what type of disclosure
was most predictive of being LTFU. We created three di-

chotomous disclosure variables (i.e., disclosure to partner,
disclosure to family, and disclosure to friends) and refit the
model for 18-month LTFU with these variables included as
predictors in place of the indicator variable for any disclosure
used in the previous models. We also modeled 9-month LTFU
as a function of each of these disclosure variables in three single-
predictor models. Disclosure to partner [OR = 0.40 (95%
CI = 0.19–0.84) p = 0.016] and disclosure to family [OR = 0.34
(95% CI = 0.12–0.94) p = 0.038] seem to drive the effect of any
disclosure in reducing odds of LTFU at 18 months, whereas
disclosure to partner was the strongest predictor of retention at 9
months [OR = 0.43 (95% CI = 0.21–0.86) p = 0.017].

Qualitative results

We had complete transcripts from 61 interviews with
women who completed EID through 18-month retest [mean
age 32.8 years (range, 20–45); 33 (54%) from urban sites; 28
(46%) from peri-urban sites]. Just more than half (n = 31) had
revealed their status to both their male partner and at least one
friend or family member. Sixteen (26%) had disclosed only to
their partner, 10 (16%) only to family/friend(s), and four
(7%) to no one.

Protective factors related to maternal age

Although participants did not directly credit their age as
protecting against LTFU, some did express that after years of
experience and maturity, they were able to overcome some of
their fears associated with HIV and EID services:

With the first pregnancy when I was tested, I was still a young
lady. I thought about how this was my first child and how I was
still young, I was alone and I wondered how life would be.
After becoming more mature and getting all the counselling
here, even counselling with my husband, I saw that he did not
abandon me [.] I see that I’m fine (age 34, urban site).

FIG. 1. Retention and lost to follow-up through 18 months. LTFU, lost to follow-up.
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Furthermore, some older mothers were living with HIV
before EID had been implemented in their clinics, and had
seen or personally experienced the tragedies associated with
infant HIV infection. Those experiences may have contrib-
uted to their motivation to take full advantage of current EID
services.

I just thanked God for what he has done to me I saw like a
miracle. Again I regretted that if back in the years they would
have been educating like this, this other baby would not have
been positive (age 38, peri-urban site).

Protective factors related to disclosure

The qualitative findings suggest that HIV status disclosure
may be protective against LTFU because of the channels of
support it may open up. Women offered numerous examples
of support their male partners offered, including encourage-

ment, medication reminders for themselves and their infants,
and finances for clinic transportation and other necessities.
Although only one woman mentioned her husband accom-
panied her to EID visits, many others mentioned benefits of
having a partner showing interest and involvement in track-
ing EID events: ‘‘When I get home I’ll tell him the next clinic
date and he will remind me because he has seen the impor-
tance and also wants the children to be well’’ (age 34, urban
site). This ongoing support was especially salient when the
male partner was also seropositive, as managing the disease
became a family affair. ‘‘So now the baby’s medication is
also 9:30 [.] We have alarms on both phones. He set the
alarm for 9:30. You will hear him say ‘‘drugs! Bring water
for everyone to take their drugs’’ (age 40, urban site)

Not all participants benefited from partner support after
status disclosure, and for some, disclosure resulted in sepa-
ration, abuse, or other hardships. Completing EID for these

Table 2. Sample Characteristics and Descriptive Statistics

Variable Missing (%) Mean (SD) Median (IQR)

Maternal age 0 (0.0) 29.8 (5.8) 29.0 (25, 34)
Infant age at EID enrollment (weeks) 2 (0.3) 7.3 (2.8) 6.3 (6.1, 7)
Biological children (no.) 16 (2.4) 2.7 (1.4) 2.0 (2, 4)
Travel time to hospital (h) 29 (4.4) 0.9 (0.6) 0.8 (0.5, 1.0)
Worries about money (1–4 scale) 10 (1.5) 2.2 (1.2) 2.0 (1, 3)
Perceived stigma from medical staff (1–4 scale) 9 (1.4) 1.2 (0.5) 1.0 (1, 1)

Variable Missing (%) Yes (%)

Some primary education 11 (1.7) 609 (94)
Some secondary education 11 (1.7) 278 (43)
Currently with a partner 21 (3.2) 565 (88)
Any disclosure of HIV status 28 (4.2) 590 (93)

Disclosure to partner 449 (71)
Disclosure to family 146 (23)
Disclosure to friends 106 (17)

Received antenatal care 0 (0.0) 600 (91)
Informed about EID by a health worker 7 (1.1) 561 (86)

Disclosure categories not mutually exclusive.
EID, early infant diagnosis; IQR, interquartile range.

Table 3. Estimates from Logistic Regression Models for Lost to Follow-Up at 9-Month

and 18-Month Retest

Variable
9-Month LTFU

p
18-Month LTFU

pOdds ratio (95% CI) Odds ratio (95% CI)

Maternal age 0.91 (0.85–0.97) 0.005a 0.90 (0.85–0.94) <0.001a

Infant age at EID enrollment (weeks) 1.13 (1.04–1.24) 0.004a 1.04 (0.97–1.12) 0.289
Biological children (no.) 0.80 (0.60–1.05) 0.109 1.23 (1.00–1.50) 0.048
Travel time to hospital (h) 0.88 (0.49–1.57) 0.666 0.80 (0.56–1.17) 0.250
Money worries 0.94 (0.69–1.29) 0.716 1.09 (0.90–1.34) 0.377
Perceived stigma from medical staff 1.02 (0.52–2.00) 0.946 0.72 (0.43–1.20) 0.204
Some primary education 1.58 (0.20–12.49) 0.666 0.55 (0.22–1.36) 0.194
Some secondary education 1.08 (0.54–2.17) 0.823 1.09 (0.67–1.75) 0.737
Currently with a partner 0.40 (0.17–0.93) 0.033 0.88 (0.47–1.66) 0.697
Any disclosure of HIV status 0.15 (0.07–0.35) <0.001a 0.34 (0.16–0.72) 0.005a

Received antenatal care 0.64 (0.21–1.95) 0.437 0.83 (0.40–1.74) 0.625
Informed of EID health care worker 0.47 (0.20–1.12) 0.088 0.86 (0.45–1.64) 0.649

Estimates for 18-month LTF are from a single multiple-predictor model. Estimates for 9-month LTF are from 10 single-predictor models
and 1 two-predictor model for the education variables.

aDenotes Benjamini–Hochberg q-value <0.05.
CI, confidence interval; EID, early infant diagnosis; LTFU, lost to follow-up.
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women often meant developing resilience and self-reliance
(‘‘It was a challenge, however, when I got work and got
money, I was able to take care of myself’’ [age 26, urban site])
as well as other networks of support (‘‘The partner I was
living with already did not have any understanding. I had
many worries. But when I joined the support group, I decided
to focus on my life and my children’s’’ [age 26, urban site]).

Women who had disclosed to family and/or friends spoke
of emotional, instrumental, informational, and appraisal
support that helped them complete EID. Many women
benefited from ‘‘encouragement,’’ positivity, and optimism
about their child’s health that helped them to qualm fears and
complete the EID cascade of care.

[My mother] was the one motivating me, telling me to not give
up. And just the same way [the hospital] is staying in touch
with me I should also do my best to keep up with them in terms
of going to the hospital. She was my biggest motivator. If she
sees me down, she would tell me to keep heart, and go to the
hospital because these people who aren’t even related to me
care very much about my wellbeing (age 34, peri-urban site).

Family/friends helped to make arrangements to facilitate
EID appointments, such as watching older children or cov-
ering the woman’s work responsibilities. Women who were
part of support groups or who had disclosed to other mothers
living with HIV spoke of the benefits of feeling like they were
‘‘not alone.’’ Support group members provided mothers with
emotional relief from the stresses surrounding EID (e.g., ‘‘We
would talk and laugh and the feelings would reduce because
I’d find I’m with my peers’’ [age 32, peri-urban site]), lessons
from their own experiences, information about the EID pro-
cess and infant care (e.g., ‘‘.she said that I should not fear
breastfeeding the child, but must always remember the six-
month rule’’ [age 40, urban site]), and on occasion, accom-
paniment to an EID appointment.

Support was not simply a consequence of disclosure, but a
motivating reason behind many women’s decision to dis-
close. ‘‘My mother and I live together, so it was necessary for
me to tell her especially if I need help’’ (age 29, peri-urban
site). Some mentioned the role health care providers played in
encouraging disclosure as a gateway to support: ‘‘I was ad-
vised at the clinic to also let someone else know about my
status, so when I’m sick they can also come and help me out.
That’s when I told my brother’’ (age 45, peri-urban site). The
four women who had not disclosed did not directly mention
nondisclosure as a barrier to successful completion of EID.

Discussion

This is the first study to report on rates and predictors of
LTFU across the EID cascade of care since the rollout of
Option B+ fundamentally changed service provision for
HIV-positive Kenyan mothers and their HIV-exposed in-
fants. At least in Kenya, there is evidence of reductions in
LTFU, with just under a quarter of mother–infant pairs lost by
18 months as compared with 39–65% seen in prior Kenyan
studies9,10 and aggregate 39% LTFU estimate from a recent
meta-analysis of the past three decades of data from low- and
middle-income countries.8 In contrast to the overall trend of
prior studies suggesting greater LTFU by 6 months, we ob-
served the greatest rates of LTFU between 9- and 18-month
visits. This divergence from prior studies could be due to
methodological differences between our study and prior in-

quires8–10 (e.g., varying definitions of LTFU, varying follow-
up periods, varying use of patient tracing to determine if
dyads transferred to care at another facility or were truly
LTFU, and data from countries other than Kenya) or may
represent a true shift over time to improved early retention of
infants in Kenyan EID services. Our findings reveal the good
news that Kenyan infants are being enrolled at younger ages
(i.e., before 6 weeks in our study vs. 2–5 months in the prior
Kenyan studies) and are demonstrating better early and
overall retention. Improved retention is likely due to multiple
factors, including increased government investment in HIV
services,26 increased efforts to improve engagement of wo-
men and male partners in PMTCT12,27 where they can learn
of the importance of EID services,5 and effective interven-
tions such as the HITSystem that leverage available tech-
nology to improve retention and efficient EID service
provision.17 Expanded coverage of ART through Option B+
has improved the health of many mothers,28 and reinforced
continuous engagement in HIV services for themselves and
their infants. Nevertheless, this rate of loss still leaves 22% of
HIV-exposed infants with an uncertain HIV status at 18
months, which is a major impediment to achieving 90-90-90
goals by 2021, documenting progress toward the elimination
of MTCT, and meeting Kenya’s national goal of reducing
AIDS-related mortality by 25% by 2030.29 Our results here
indicate that service enhancements should focus on retention
between the 9- and 18-month visits when most mother–infant
pairs are lost.

More mature mothers and those who had disclosed to at
least one other person were less likely to be LTFU. These
were clinically meaningful differences, especially for dis-
closure where observed rates of LTFU were roughly two to
five times as high for women who had not disclosed to anyone
compared with women who had. These findings are consis-
tent with other studies, in which more mature mothers are
better able to stay engaged in PMTCT30,31 and EID,9,19 and
enroll their infant in EID services earlier.5 This is the first
study to document the significant impact of disclosure on
mothers’ ability to stay engaged in EID services for the full
18 month cascade. Disclosure to partners and family mem-
bers was most important to preventing LTFU. As born out in
the qualitative findings discussed hereunder, disclosure’s
positive impact on engagement is likely attributable to the
powerful social support it allowed mothers to access. EID
program staff need to be aware of the increased probability of
younger mothers becoming LTFU and should consider fea-
sible ways to offer additional supportive services to younger
mothers to increase the likelihood of long-term engagement
in EID. At enrollment, EID programs should routinely screen
all mothers to assess disclosure and determine sources of
social support that mothers can access to ensure their ad-
herence to PMTCT practices and EID services. Peer support
groups and effective disclosure services should also be made
available to all mothers who have not disclosed. Services at
earlier points in the care continuum that increase initiation of
antenatal care such as home-based postpartum couples’
outreach32 should also be provided. Strategies to implement
these important recommendations in light of frequent staffing
shortages and changes should be the focus of future research
and policy efforts.

Findings from the qualitative interviews provide some
explanation as to why and how maternal age and disclosure

RATES AND PREDICTORS OF LTFU IN EID 351



may be so important in helping mothers to complete the entire
18 months of EID care. Mothers explained that with time,
experience, and maturity, they increased knowledge and
developed resilience that allowed them to overcome earlier
fears of addressing their HIV disease and seeking EID ser-
vices; such fears have been noted in prior studies.9,12,33

Nearly all of the 61 mothers who remained engaged through
18 months had disclosed their status to someone. Supporting
the quantitative findings, only four of the successful mothers
interviewed had told no one beyond clinic staff about their
HIV status. Mothers eloquently explained how disclosure had
led to critically needed emotional, instrumental, informa-
tional, and appraisal social support from friends and family
members they had shared their HIV-positive status with.
Mothers described how family and/or friends had facilitated
their ability to attend EID visits through planning, accom-
paniment to clinic, watching other children, covering work
duties, and/or financial support, which have been noted as
barriers to accessing EID in prior studies.5,9 Disclosure also
allowed family and friends to buoy mothers in downtimes and
provide ongoing encouragement to adhere to life-saving
medications.

This study makes a significant contribution to the litera-
ture, but nevertheless has limitations. The overall rate of
LTFU may have been underestimated as half of the sample
was provided access to the successful HITSystem interven-
tion tested in the parent study.17 Rates of LTFU at 18 months
were indeed 17% higher in the control arm as compared with
the HITSystem arm, but rates in both arms still represent an
overall improvement from earlier studies where researchers
documented loss of over half of all mother–infant pairs en-
rolled.9,10 Furthermore, although retention interventions
were scarce in the past, the HITSystem is now a National
AIDS and STIs Control Programme (NASCOP)-recognized
best practice currently available in 30 health facilities, and
there are other text- or phone-based support systems at other
Kenyan clinics as well.15,34 This means that going forward,
many Kenyan mothers will have access to the HITSystem or
other strategies to increase retention making the data pre-
sented here highly generalizable and potentially setting the
new benchmark for rates of LTFU in Kenyan EID programs.
These data reflect retention of infants who were enrolled in
clinic-based EID services and do not address HIV-exposed
infants who never make it to care. The sample is also limited
to mother–infant dyads attending urban and peri-urban fa-
cilities; thus, findings may not be generalizable to those
served by facilities in rural areas. Additional potential pre-
dictor variables that were not available in the data set may
have impacted the findings; however, this study still repre-
sents the most recent and thorough investigation to date of
rates and predictors of LTFU in EID services in Kenya. The
qualitative data are also limited in that it only include mothers
who have successfully completed the 18 months of EID
services. Future research on the experiences of mother–infant
dyads who became LTFU is needed to more fully understand
the risk factors identified in our quantitative findings.

This is the first study to report on rates and predictors of
LTFU across the EID cascade of care since the rollout of
Option B+ fundamentally changed service provision for
HIV-positive mothers and their infants. Rates of LTFU have
declined but are still far too high. Targeted efforts to improve
retention should focus on increasing supportive services for

younger mothers and those who have not disclosed their HIV-
positive status to others. Investments in improving retention
in EID services are critical to ensuring that HIV-positive
infants are identified and started on life-saving medications
as early as possible.
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