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Abstract

Newly diagnosed HIV positive children may be unique index cases to identify undiagnosed 

parents. Data was used from the Pediatric Urgent Start of HAART (NCT02063880) trial, which 

enrolled hospitalized, ART-naïve, HIV positive children ages 0-12 years in Kenya. Exact 

McNemar’s tests were used to compare proportions of mothers and fathers tested for HIV, linked 

to care, and on ART at baseline and 6 months. This analysis included 87 newly diagnosed children 

with HIV who completed 6 months of follow-up. Among 83 children with living mothers, there 

were improvements in maternal linkage to care and treatment comparing baseline to 6 months 

(36% vs. 78%; p<0.0001 and 22% vs. 52%; p<0.0001). Among 80 children with living fathers, 

there were increases from baseline to 6 months in the number of fathers who knew the child’s HIV 

status (34% vs. 78%; p<0.0001), fathers ever tested for HIV (43% vs. 65%; p<0.0001), fathers 

ever tested HIV positive (21% vs. 43%; p<0.0001), fathers ever linked to care (15% vs. 35%; 

p<0.0001), and fathers ever initiated on ART (11% vs. 23%; p=0.0039). Newly diagnosed HIV 

positive children can be important index cases to identify parents with undiagnosed HIV or poor 

engagement in care.
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Introduction

Antiretrovirals have substantially reduced HIV transmission and AIDS-related mortality 

(Cohen et al., 2011; Palella et al., 1998; Tanser, Baernighausen, Graspa, Zaidi, & Newell, 

2013; Vittinghoff et al., 1999). However, in Eastern and Southern Africa, an estimated 6.7 

million people living with HIV remain untreated (UNAIDS, 2018a) either because they are 

undiagnosed or face challenges that hinder treatment initiation (Patel et al., 2016; UNAIDS, 

2018b). Of those living with HIV in Eastern and Southern Africa, UNAIDS estimates that 

81% know their HIV status, 81% of those who know their HIV status are on ART, and 79% 

of those on ART are virally suppressed (UNAIDS, 2018b). While free HIV testing is widely 

available, it relies on adults seeking HIV testing, and uptake is poor among men and non-

pregnant women (Snow, Madalane, & Poulsen, 2010). Individual barriers to testing among 

adults include fear of stigma or discrimination by community or partners, and accessibility 

to HTS services (Meehan, Draper, Burger, & Beyers, 2017; Patel et al., 2016; Rankin-

Williams, Geoffroy, Schell, & Mguntha, 2017), while barriers to antiretroviral therapy 

(ART) initiation include denial, stigma, fear of disclosure, perceived opposition from 

community or religious groups, perceived side effects, and logistical and health system 

issues (Patel et al., 2016).

Index case testing (ICT), which refers to testing untested contacts of an HIV positive person, 

has been an effective and efficient strategy to increase yield of testing of children with HIV 

positive parents and sexual partners of HIV positive adults (Ahmed et al., 2017; Cherutich et 

al., 2017; Govindasamy et al., 2015; Simon, 2018; Wagner et al., 2016). Family-based 

testing and treatment has been found to significantly improve testing and treatment 

outcomes for children and adolescents (Lewis Kulzer et al., 2012; Njuguna et al., 2016). 

While children are usually tested through early infant diagnosis (EID) programs or through 

ICT as a result of a positive parent, there are still children newly diagnosed in inpatient 

wards and outpatient departments (Govindasamy et al., 2015). These children are likely part 

of families with suboptimal historical engagement in HIV testing and prevention services, 

like prevention of mother-to-child transmission programs, EID, and voluntary HIV 

counseling and testing services (Njuguna et al., 2016). Additionally, parental uptake of HIV 

testing and treatment services may be poor due to complex relationship dynamics, non-

disclosure and the emotional burden of a new pediatric HIV diagnosis.

This analysis aims to determine parental engagement in HIV testing and treatment among 

parents of newly diagnosed children in inpatient pediatric wards and understand whether 

these children can serve as index cases to identify families in need of testing services.
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Methods

Study design and population

This secondary analysis was nested in the Pediatric Urgent Start of HAART (PUSH; 

NCT02063880) study, a randomized clinical trial of urgent versus post-stabilization ART 

among hospitalized HIV positive children newly initiating ART. The study’s methodology 

and inclusion criteria have been reported elsewhere (Njuguna et al., 2018). Briefly, HIV 

positive, ART-naïve children ages 0-12 years enrolled in the PUSH study and their parents 

were included in this analysis. Participants were recruited from four hospitals in Kenya (two 

in Nairobi and two in western Kenya). Children with suspected or confirmed central nervous 

system infection prior to enrollment were excluded. For this analysis, we restricted to 

parents of newly diagnosed HIV positive children who survived and completed 6 months of 

follow-up.

Data collection

Participants were enrolled from April 2013 and follow-up of all participants was completed 

in November 2015. At baseline and 6-month follow-up, information was collected about the 

caregiver’s relationship to the child, the child’s status as an orphan or vulnerable child, 

whether each biological parent was fulfilling his/her parental duties (i.e. parent was living in 

the same household as the child), who knew about the child’s HIV status, and parental HIV 

testing, care, and treatment.

Statistical analysis

Parental outcomes were dichotomized as follows: tested for HIV (yes vs. no/don’t know), 

linked to care (yes vs. no/don’t know), and on ART (yes vs. no/don’t know). Parental 

outcomes were summarized using counts and proportions. We used exact McNemar’s tests 

to compare differences between baseline and 6 months post-enrollment in the proportions of 

mothers and fathers tested for HIV, linked to care, and on HIV treatment. Analyses were 

conducted using Stata 14 (StataCorp, College Station, TX); all tests were 2-sided with alpha 

of 0.05.

Ethical considerations

This study was approved by the Kenyatta National Hospital (KNH) Ethics Research 

Committee (ERC) and the University of Washington Institutional Review Board (IRB). The 

primary study is registered in ClinicalTrials.gov (NCT02063880).

Results

Of the 181 children enrolled in the PUSH trial, 87 (48%) were newly diagnosed with HIV 

during the enrollment hospitalization and completed 6 months of follow-up. Of these 87, 

median child age was 2.0 years (IQR 0.8-6.1) and 39 (45%) were female. Sixty (69%) were 

born in hospital and the majority of mothers (95%) had tested HIV positive.

Among the 87 children included in this analysis, 78 (90%) had two living parents, 5 (6%) 

had only a living mother, 2 (2%) had only a living father, and 2 (2%) did not have living 
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parents at 6 months. Most caregiver respondents were the child’s biological mother (82 

[94%] at baseline and 77 [89%] at 6-month follow-up). Median age of caregiver respondents 

was 28 years (IQR 24-33); most caregivers were married (66 [76%]) and had completed 

primary school (50 [57%]) (Table 1).

Among 83 children with living mothers, 25 (30%) mothers reported that they knew their 

HIV positive status during pregnancy and 13 (16%) received antiretroviral medication 

during pregnancy. At baseline, 30 (36%) were already linked to HIV care compared to 65 

(78%) after 6 months (p<0.0001). Eighteen (22%) mothers were on ART at baseline 

compared to 43 (52%) after 6 months (p<0.0001) (Figure 1 and Table 2).

Among 80 children with living fathers, the number of fathers who knew the child’s HIV 

positive status increased from 27 (34%) at baseline to 62 (78%) after 6 months (p<0.0001). 

The reported proportion of fathers ever tested for HIV increased from 34 (43%) at baseline 

to 52 (65%) after 6 months (p<0.0001), with 17 (21%) of fathers ever testing HIV positive at 

baseline compared to 34 (43%) after 6 months (p<0.0001). There was an increase in the 

number of fathers ever linked to care from baseline to 6 months (12 [15%] vs. 28 [35%]; 

p<0.0001), and 9 (11%) fathers had ever initiated ART at baseline compared to 18 (23%) 

after 6 months (p=0.0039) (Figure 1 and Table 2).

Among children with living parents, 22 (27%) of fathers and 1 (1%) of mothers were not 

fulfilling parental duties, defined as not residing in the same household as the child, at some 

point during the 6-month study period, which has implications for accessing parents for HIV 

testing or HIV care engagement.

Discussion

Among a cohort of newly diagnosed, HIV positive children identified in inpatient settings, 

there was low overall parental engagement in HIV care, despite high prevalence of HIV. Six 

months after a child’s diagnosis, there were increases in parental engagement across the HIV 

care cascade, indicating that a child’s diagnosis can prompt parental HIV testing, care, and 

treatment. Testing fathers of newly diagnosed children revealed a high prevalence of 

previously undiagnosed HIV among men, a historically challenging population to reach.

Despite these increases, important gaps existed 6 months after child diagnosis; a fifth of 

mothers remained not linked to care, nearly half of mothers were not on ART, and over a 

third of fathers had never tested for HIV. Among known HIV positive fathers, nearly a fifth 

were not linked to care and almost half were not on ART.

UNAIDS has set 90-90-90 goals, aiming to have 90% of people living with HIV diagnosed, 

90% of those individuals on sustained ART, and 90% of those individuals virally suppressed 

(UNAIDS, 2014). To achieve these goals, populations with historically low uptake and 

engagement in care must be reached. In sub-Saharan Africa, men are less likely to test, link 

to care, and initiate ART (Ackers et al., 2014; Sherr & Croome, 2012; Snow et al., 2010; 

UNAIDS, 2018a) compared to women. Consistent with the literature, male uptake of testing 

in this analysis was low; less than half of fathers with HIV positive sexual partners had ever 
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been tested. Despite a significant increase in uptake of HIV testing from baseline to 6 

months, over a third of fathers with HIV positive children remained untested after 6 months.

Men face common barriers to HIV testing and linkage to care including fear of stigma 

(Meehan et al., 2017; Rankin-Williams et al., 2017) or discrimination by the community or a 

partner (Rankin-Williams et al., 2017), and lack of transport or availability during clinic 

hours (Camlin et al., 2016). While fear of stigma and discrimination are typical barriers to 

HIV testing and care among all adults (Musheke et al., 2013), women who have ever been 

pregnant are more likely to have contact with the healthcare system, whereas men are 

required to be more proactive in seeking healthcare (Dovel, Yeatman, Watkins, & Poulin, 

2015; Sherr & Croome, 2012) and may perceive HIV services as female-oriented (Rankin-

Williams et al., 2017). Consequently, HIV positive men tend to be tested at older ages after 

being medically referred or symptomatic (Schatz & Knight, 2018). Complex relationship 

dynamics also likely contributed to fathers’ low uptake of HIV testing. Our study found that 

a quarter of fathers were not residing in the same household as the child. Disclosure of the 

mother’s or child’s status to the father can be difficult in any circumstance; in cases where 

mothers and fathers live separately, there are added logistical and psychological challenges 

to disclosure. Additionally, supportive partners can influence male uptake of HIV testing 

(Rankin-Williams et al., 2017), which fathers may be lacking if they live separately from 

their partner. Knowledge of the child’s HIV positive status is likely an important motivator 

to test for HIV; after 6 months, nearly a quarter of fathers were still unaware of their child’s 

status.

In this analysis, only a third of mothers knew their HIV positive status during pregnancy; 

however, an earlier analysis found that 77% of these mothers were HIV tested during 

pregnancy, of whom 60% reported HIV-negative results (Njuguna et al., 2016). Programs to 

identify incident infections, such as repeat maternal HIV testing, are necessary, as mothers 

remain at high risk of HIV acquisition during pregnancy and postpartum (Drake, Wagner, 

Richardson, & John-Stewart, 2014). Early diagnosis of incident maternal infections is also 

important for maternal initiation of ART, which could substantially reduce mother-to-child 

transmission of HIV (John & Kreiss, 1996).

It is critical to find innovative strategies to engage those who may not have regular contact 

with the healthcare system and identify undiagnosed people living with HIV. ICT is an 

efficient strategy for increasing yield of HIV testing by identifying undiagnosed family 

members of HIV positive index cases. Several studies have determined that using parents as 

index cases is an effective and high-yield strategy to identify undiagnosed children(Ahmed 

et al., 2017; Govindasamy et al., 2015; Simon, 2018; Wagner et al., 2016). Similarly, 

assisted partner services, in which HIV positive adolescents or adults serve as the index case 

for sexual partners, has been an effective approach to increase testing of individuals at high 

risk for HIV (Cherutich et al., 2017; Henley et al., 2013). ICT approaches have focused on 

improving HIV care cascade of children, adolescents and sexual partners (Simon, 2018). 

Our study suggests that hospitalized, HIV positive children could be important index cases 

for testing hard-to-reach adults. Currently, uptake of testing and care is generally low in 

passive HIV testing service models, such as voluntary counseling and testing (Snow et al., 
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2010). Leveraging ICT to identify parents and family members of HIV positive children in 

outpatient and inpatient settings could be a feasible, effective and high-yield intervention.

This analysis was nested within the PUSH RCT, which allowed us to focus on a unique 

cohort of recently diagnosed, hospitalized children enrolled at 4 hospitals in Kenya. We were 

limited to responses from the available caregiver at the time of baseline or follow-up. One 

parent’s reports may have inaccurately captured HIV care engagement and testing for the 

other parent. There were also cases in which the caregiver answering questions at baseline 

differed from the caregiver at 6 months; however, these cases were few.

This analysis supports a new ICT model, using HIV positive children as index cases to 

identify HIV positive parents who are untested or unengaged in HIV care. There were 

significant increases in parental HIV testing, linkage to care, and ART uptake from baseline 

to 6 months. Despite these increases, important gaps in HIV care still remain. Innovative 

strategies to engage hard-to-reach adults are needed to achieve UNAIDS 90-90-90 targets.
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Figure 1: 
HIV Care Cascade for parents of newly diagnosed HIV positive children at baseline and 6 

months

*p<0.05
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Table 1:

Child and Caregiver Demographics

n (%) or Median (IQR) N=87

Child demographics

Age (years) 2.0 (0.8, 6.1)

Female 39 (45)

Mother primary caregiver 82 (94)

Number of siblings 2 (1, 2)

Place of birth

 Home 25 (29)

 Hospital 60 (69)

 Unknown 2 (2)

Caregiver demographics

Age (years) 28 (24, 33)

Female 86 (99)

Marital status

 Married/steady partner 66 (76)

 Separated/widow 15 (17)

 Never married 6 (7)

Highest level of education completed

 None 1 (1)

 Primary 50 (57)

 Secondary 29 (33)

 College 7 (8)

Number of years of education 8 (8, 10)
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Table 2:

Paternal Knowledge of child’s status and care cascade among parents of newly diagnosed HIV positive 

children at baseline and 6 months

Father
N=80
n(%)

Mother
N=83
n(%)

At/prior to baseline 6 months p-value* At/prior to baseline 6 months p-value*

Knows child’s HIV status 27 (33.8) 62 (77.5) <0.0001 82 (98.8) 83 (100.0) >0.9999

Ever tested 34 (42.5) 52 (65.0) <0.0001 83 (100.0) 83 (100.0) >0.9999

Ever tested HIV positive 17 (21.3) 34 (42.5) <0.0001 80 (96.4) 81 (97.6) >0.9999

Ever linked to care 12 (15.0) 28 (35.0) <0.0001 30 (36.1) 65 (78.3) <0.0001

Ever initiated ARVs 9 (11.3) 18 (22.5)   0.0039 18 (21.7) 43 (51.8) <0.0001

*
Exact McNemar’s test was used to calculate p-values
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