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Introduction: Children whose parents with human immunodeficiency virus (HIV) and
family of index clients are at high risk of HIV infection. Family testing is an efficient and
effective way of identifying children’s HIV. The number of children becoming newly
infected with HIV remains unacceptably high. This study is to assess human immune
deficiency, virus serostatus, and associated factors among children of adult index cases in
central Tigrai, Northern Ethiopia, 2019.

Methods: An institution-based cross-sectional study design was conducted to select a total of
454 index cases from February 01 to April 30, 2019. Data were collected from adult clients on
antiretroviral treatment who have children using administered questionnaires and data extraction
from the hospital antiretroviral register. Simple random sampling was used to select the index
cases using the medical record number. Binary logistic regression analysis, odds ratio, and 95%
confidence interval were used to determine the strength of association between dependent and
independent variables. Statistical significance was declared a P-value <0.05.

Results: The prevalence of HIV in children from family index case testing was 8.9% with
95% CI (6.5-11.6). Female index clients [AOR=0.18, 95% CI: 06-0.55], the age of the child
[AOR=0.86, 95% CI: 0.76, 0.97], importance of HIV testing [AOR=5.20, 95% CI:
2.2011.96], and discussion HIV testing [AOR=3.22, 95% CI: 1.5-16.84]. Participants who
did not discuss HIV were 3.2 more likely have HIV positive child than who discussed with
family members.

Conclusion: The majority of the index clients test their children, but the prevalence rate of
HIV in children from family index case testing is high. Strategies should be developed on
how to communicate with household members about HIV.

Keywords: HIV serostatus, human immunodeficiency virus, HIV index case, HIV in
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Introduction
Index case testing refers to HIV Testing and Counseling (HTC) service providers
giving counseling for people diagnosed with HIV and offering HTC to their
children and other family members.' Index case finding is very important to
improve Antiretroviral Therapy (ART) coverage in children and novel approaches
to identifying and linking the children to care.’

Family testing is an efficient and effective way of identifying children with
HIV.> A family-centered approach has the potential to increase the focus on
pediatric testing and treatment.*
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Globally, the annual number of new infections among
children [0—14 years] has almost halved since 2010 with a
47% reduction in new HIV cases. Lack of investment,
resources, and research to optimize pediatric testing and
to increase pediatric antiretroviral (ARV) medicines means
children are in danger of being behind.’

In sub-Saharan Africa, extreme poverty and experien-
cing a burden of illness and disease are affecting many
children disproportionately. The emergence of HIV/
Acquired immune deficiency syndrome (AIDS) has exa-
cerbated long-standing challenges to improving children’s
health in the region.® Mortality is very high among chil-
dren whose parents are infected with HIV.

Currently, in Ethiopia, 738,976 people living with HIV;
however, only 23,400 children under the age of 15 are
taking Antiretroviral (ARV). Based on the 2010-2014
strategic plan, ART coverage remains low for children
[age <15] living with HIV.®

Parents should support disclosing their children to ease
their children’s involvement in treatment and adherence.
Children should also be offered counseling and other psy-
chosocial support.® Even, in the presence of continued
progress in the prevention of HIV transmission, the
World Health Organization (WHO) and United Nations
Children’s Emergency Fund (UNICEF) project that 1.9
million children will need HIV treatment in 2020.°

Children of the family of index clients are at high risk
of HIV infection. Testing for HIV and linking to care for
those identified by the families of the index cases will
improve the health outcomes of the children.'” Family-
centered approaches to HIV prevention and care present an
important direction for preventing pediatric infections
while improving overall family health."'

Without treatment, most children infected with HIV
will die when they are 5 years.'” Thus, it is critically
important to find children exposed to HIV and make
ensure these children receive HIV testing and treatment.'?
The index-patient model allows detection of HIV-positive
children and efficiently linking them to treatment and
care." In 2017, 180, 000 children became infected with
HIV, far from the 2018 target of eliminating new HIV
infections among children. Even though the overall HIV
treatment level is high, there is a large injustice being
committed against our children."

There is a large population of children living with HIV
in Ethiopiawho have not been diagnosed. Most HIV-
infected children are diagnosed very late.'® Moreover,
many older children living with HIV are long-term

survivors who have not been previously identified as
HIV-infected. Other testing strategies are needed to ensure
that 100% of HIV-exposed children are identified.'”

There is no clear research about serostatus and asso-
ciated factors of HIV among children of an index family in
Ethiopia. This study aims to assess HIV serostatus and
associated factors among children of adult index cases in
central Tigrai, Northern Ethiopia.

Methods and Materials
Study Area and Period

The study was conducted in the central zone of Tigrai at
general Hospitals (Adwa Hospital, St Mary Hospital, and
Abyi-adi Hospital). The total number of children identified
from the family index at the hospitals was 1646 and the
children on ART in the three hospitals was 104. Amongst
1272 index cases, those having children were 536, 607,
and 129 in Adwa, Aksum, and Abyi-adi Hospital, respec-
tively. The study was conducted from February 01 to April
30, 2019.

Study Design

An institution-based cross-sectional study was employed
to assess human immune deficiency, virus serostatus, and
associated factors among children of adult index cases.

Inclusion and Exclusion Criteria

Inclusion

ART clinic attendants whose age is greater than 18, regis-
tered in the family index registration, have children <15
years, and their children’s HIV status was known.

Exclusion
Those who have to follow up but, with mental illness,
unable to hear and speak, those whose partner is already
included in the study and their children’s HIV status was
not known.

Operational Definitions
Children: Individuals aged less than 15 years.

Family members: people living in the household, chil-
dren, and other members connected either biologically or
by choice.

Index case: first documented patient (in a family) diag-
nosed with HIV and attending a chronic continuum of care
and support services in health facilities.

Index case testing: HTC service providers giving coun-
seling for people diagnosed with HIV and offering HIV
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counseling and testing to their children and other family
members.

Sample Size Determination

A sample size of 239 was calculated for the first objective
using a single population proportion formula considering
18%,"'” the prevalence of HIV among children of an index
case, 95% level of confidence, 5% precision level, and 5%
for non-response rate. Considering the second objective,
double population proportion formula was used to calcu-
late a total sample of 454 index cases by taking 95% CI,
OR (2.1), power (80%), the previous studies outcome
among non-exposed (34%), the proportion among exposed
(62%), and adding 5% none response rate. We took the
largest sample and the final sample size was 454.

Sampling Technique and Sampling
Procedure

The sample size was proportionally allocated to each of
the three hospitals, according to the expected size of index
cases. Then, a simple random sampling method (random
number generator) was employed among those found eli-
gible from the family index register. Interview and sec-
ondary data reviews were conducted to assess the risk
factors for the serostatus of children in the family
(Figure 1)

Data Collection Procedure

The data were collected from adult index cases from the
register, card review, and an interviewer-administered,
locally translated [Tigrigna] questionnaire. The question-
naire was adopted from different evidence to assess risk
factors of HIV serostatus in children. Six data collectors,

who work at the ART Clinic in the same health institu-
tions, were recruited. From a total of 3,309 patients
enrolled in HIV care services in the three hospitals, 1272
were screened for eligibility from Family Index Testing
(FIT) register. Of this total population, 454 adult index
patients who have at least one child were selected using
medical record numbers by a simple random sampling
method. One child was selected for checking serostatus
by lottery method in instances where an indexing client
had more than one child. The data were collected during
the client’s follow-up and for a coffee ceremony.

Data Quality Control
Pre-testing was done and data collectors with their super-
visors were given two days of training on the aim of the study
and data collection process. The questionnaire was initially
prepared in English, translated to the local language
(Tigrigna), and back to English to check its consistency.
Questionnaires’ completeness, accuracy, clarity, and
consistency were checked by the supervisors and the prin-
cipal investigators. Completeness and consistency of vari-
ables during data entry and analysis were checked.

Data Management and Analysis

After all the relevant data were collected, a final check of
completed questionnaires was conducted before data entry.
Data were coded, checked, and entered using Epi-Info and
exported to SPSS for analysis. Descriptive statistics and
cross-tabulation were used to describe the study population.
Binary logistic regression was used to assess the degree of
association between dependent and independent variables.
The odds ratio with the 95% confidence interval was used to
measure the strength of association. Those variables

Zone (n=454)

HIV sero-status of children from index cases at Central

l

X

Adwa hospital n=536

Aksum Hospital n=607

Abyi-adi Hospital n=129

1 l

I

Aksum, and Abyi-adi hospitals respectively.

Selecting respondents from each hospitals (n=454: 191,217 and 46 index cases from Adwa,

Figure | Schematic representation of the sampling technique and procedure in central zone, Tigrai, Northern Ethiopia, 2019.
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associated with bivariate logistic regression with a signifi-
cance level of p-value <0.05 were entered into a multivariate
logistic regression model to find the important determinants
by controlling possible confounding effects. Finally, statisti-
cal significance was declared at P-value <0.05.

Results
Socio-Demographic Characteristics of

the Participants
The response rate was 98.9%. Of the respondents, 70%
were female, Orthodox Christians (95.8%), ethnically
Tigaru (99.1%), and over 80% were urban dwellers.
While the majority were married (66.8%), nearly one-
third had never attended or completed formal education.
The mean age of children identified through the index
case testing was 9.48 years and 53.5% were female
(Table 1). These 449 patients were focal in the identifica-
tion of 1176 family members at risk of HIV (3.6 family

members identified per index patient). Including 869
(74%) children and 307 (26%) partners and other family
members.

Health Status of Participants

Out of participants 499 (100%) were on ART, 327 (72.8%)
having started ART within a year. A total of 242 (53.9%)
participants have recent CD4 counts greater than 350 and
249 (55.5%) were currently in WHO Stage 1. A total of
430 (95.8%) participants were in good condition and able
to perform any type of work.

Results Related to HIV Testing,
Disclosure, and Discussion with Index

Family Member

Out of the total participants, 447 (99.6%) stated both that
HIV can only be identified by getting tested and that HIV
can be prevented. However, through the family index

Table | Socio-Demographic Characteristics of Index Cases in Central Tigrai, Northern Ethiopia (N = 449)

Characteristics Frequency Percent
Sex Male 139 31.0
Female 310 69.0
Residence Urban 361 80.4
Rural 88 19.6
Marital status of participants Married 300 66.8
Divorced 67 14.9
Separated 49 10.9
Widowed 31 6.9
Educational status llliterate 48 10.7
Read and write 89 19.8
Elementary education 173 385
High School Education 113 25.2
Diploma and above 26 58
Religion Orthodox 430 95.8
Muslim 19 42
Occupation Jobless 63 14.0
Merchant 64 14.3
Government employed 69 15.4
Private employed 253 56.3
Age index case 18-29 48 10.7
30-39 266 59.2
4049 117 26.1
>49 18 4.0
Sex of children Male 209 46.5
Female 240 535
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Table 2 Results Related to HIV Testing and Disclosure to Families of Index Cases in Central Zone, Tigrai, Northern Ethiopia (N = 449)

Characteristics Frequency Percent
Information about HTC service provision to children Friends Mass media 42 9.4
Health workers 407 90.6
Initiated your children for HIV testing & counseling Yes 427 95
No 22 4.9
Reason to start HIV testing to your children Prevent transmission 283 63.0
Told by HW 147 327
To know the status 14 3.1
Frequency your children get testing for HIV Every three month 166 37.0
Every six month 50 1.1
Every year 231 51.4
Disclose HIV status to adult household members Yes 232 51.7
No 217 48.3
Discussion about HIV with the adult family member Yes 84 18.79
No 365 81.3

Abbreviations: HW, health worker; HTC, HIV testing and counseling.

interview, 205 (45.7%) said that partners can have differ-
ent HIV test results, but 117 (26.1%) said that partners will
have the same HIV status.

Although over 95% of the index clients have initiated
HIV testing with their children, their primary reasons for
doing so showed that about one-third did so on the advice
of health care workers only. Almost all the participants,
99.8% of the adult index prefer government health institu-
tions for HIV testing of their families. Disclosure of one’s
HIV status to family members was below 50% and only
19% have discussed HIV with their families. During the
interviews, the major reason (151, 69.6%) for nondisclo-
sure included fear of stigma and discrimination (Table 2).

Testing Yield and Outcomes of Children

by HIV Testing

There were 449 children found from family-based HIV
testing and all were tested for HIV, with 8.9% [95% CI,
6.5 —11.6] children testing positive. Of the positive chil-
dren, 21[52.5%] were female and their mean age, when
diagnosed as HIV positive, was 3.88. From positive chil-
dren, 40[100%] were enrolled in HIV care and started
ART treatment [Figure 2].

Associated Factors for Serostatus of HIV
in Children from Family-Based Testing

The Association of independent variables with the out-
come variable was analyzed based on bivariate logistic

regression. Sex of index case, clinical WHO stage, occu-
pation, age of a child, knowledge on the importance of
HIV testing, reasons to initiate HIV testing, and discussion
with family members about testing were found to have a
significant association with the outcome variable. Adjusted
Odds Ratio was calculated after these variables were
entered into the multivariable logistic regression model.

Multivariable analysis found four variables (sex, age,
knowledge on the importance of HIV testing, and discus-
sion about HIV testing of the adult index case) had a
significant association with the outcome variable. Female
index clients were less likely to have HIV-positive chil-
dren than male index participants [AOR = 0.18, 95% CI:
0.06-0.55].

As the age of a child increased by one year, the pre-
sence of HIV-positive child decreased by 14% [AOR =
0.86, 95% CI: 0.76-0.97]. Those who said HIV testing is
not important were more likely to have HIV-positive chil-
dren than index participants who said HIV testing is
important [AOR = 5.20, 95% CI: 2.20 11.96].

Participants who did not discuss with family members
about HIV testing had HIV-positive children more often
than participants who had discussions with family mem-
bers [AOR = 3.22, 95% CI: 1.51-6.84] (Table 3).

Discussion
The findings show the HIV prevalence in children from
family index cases was 8.9% [CI 6.5 —11.6]. Sex, age,
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Figure 2 HIV status in children by sex from family index case testing at general Hospitals, central zone, Tigrai, Northern Ethiopia,2019.

knowledge on the importance of HIV testing, and discus-
sion about HIV testing of the adult index case had a
significant association with the outcome variable.

The prevalence was higher than a study done by the
Federal Democratic Republic of Ethiopia under the
President’s Emergency Plan For AIDS Relief (PEPFAR)
Division of Global HIV/AIDS Center for Global Health
which yielded 4.5% prevalence.'® Conversely, the preva-
lence of HIV in children in this study is less than what was
reported in Kenya at 18%,' a study was done in Malawi at
12.5%,%° and a study conducted in 23 sub-Saharan Africa
20%." In this study, the lower prevalence may reflect time
difference as more strategies have been introduced to
decrease transmission of HIV from adult index to children
like the Prevention of Mother-to-Child Transmission service.

The higher rate of HIV positive in children from index
cases, in this study was associated with index clients being
male and poor knowledge about HIV and its risk assess-
ment, which is similar to a previous study conducted in
rural Ethiopia.”* Nearly two-thirds of the study partici-
pants were female. It might be the proportion of females
enrolled for HIV care is higher than males in central Tigrai
due to maternal testing practices.

However, female index clients were less likely to have
HIV-positive children within the family member than male
index participants [AOR =0.18, 95% CI: 0.06 —.55], which
means a child with HIV-positive mothers has 82% lower
odds of developing HIV than a child with their fathers
HIV-positive. This result may be due to the difference in
partners’ ART status, and children usually receive care
from their mother. As the age of the child increases by

one year, the presence of the HIV-positive child within the
family decreases by 14.4% (AOR = 0.86, [95% CI 0.76—
0.97]); similar to a result found in Kenya.?

This finding reflects a higher risk of HIV transmission
in early life, due to different factors like breastfeeding
(BF) and lack of compliance with PMTCT.** There were
findings from Uganda, which suggest that the length of
time from diagnosis to ART initiation and clinical illness
of adult index cases were associated with HIV serostatus
in children.”

Our findings show there is no association between a
regular or non-regular partnership and disclosure of one’s
status to their families. Additionally, our finding was con-
trary to that of a study in Nigeria.”®

Family members who said HIV testing is not important
were found to be 5.2 more likely HIV-positive children as
compared to family members who said HIV testing is
important [AOR = 5.20, (95% CI 2.20 —11.96)]. This
finding can be explained by those parents who know the
importance of HIV testing were likely to take their child to
a health institution for HIV testing.

Index clients who did not discuss HIV/AIDS in their
adult family had a 3.22 higher risk of HIV positive chil-
dren in their family than those who undertook discussions
with the adult family members [AOR = 3.22, (95% CI
1.51-6.84)]. This finding may indicate that those who
undertook discussion had increased knowledge about
transmission of HIV from families to children and thereby
prevented their children from the risk of HIV infection.

Some perceptions influence HIV prevalence in chil-
dren. Furthermore, poor knowledge on the importance of
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HIV testing, weak initiation of HIV testing for their chil-
dren, and male participants were negatively influenced by
the presence of an HIV-positive child in the family, the
same association was also found in Nigeria.*®

The limitation of the study was that it relied on self-
reporting on certain elements, and therefore, it is subject to
recall and reporting bias. The effect of social desirability
bias is another limitation of this study. Additionally, all
respondents of the study were HIV-positive index clients,
who came for HIV care services to hospitals, which indi-
cate some level of exposure and awareness on HIV trans-
mission and outcome. Another weakness of this study is
the limited sample size, because it may increase random
error.

Conclusion

The majority of the index clients test their children, but the
prevalence rate of HIV in the children from family index
case testing remained high. Age of children, sex of index
cases, and discussion with the family about HIV testing
were the major factors for the presence of HIV-positive
children in their family.

Pediatric testing from adult index case testing is a
potentially high-yielding identification strategy. Despite
this significant potential and failure to act upon the oppor-
tunity, the number of children infected with HIV remains
unacceptably high.
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