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Abstract
Background: Despite the enormous expansion of HIV testing services (HTS), an estimated 40% of people
with HIV infection remain undiagnosed. In Ethiopia, the current working UNAIDS spectrum estimate for
PLHIV is 649,264, of the estimated PLHIV, only about 72% know their status. 

Methods: A facility based cross-sectional study design with internal comparison was conducted among
randomly selected 346 people currently on ART in Woliso town. Data entry carried out by Epi Info™
version 7.2.3.1 and analyzed using SPSS version 21.0 statistical software for Windows.

Results: Among 345 study participants, 333 (96.5%) with 95 % CI (94.5 - 98.3) of index cases have tested
families. The odds of HIV testing were 7.22 times higher among those who disclosed their HIV status
(AOR=7.22 95% CI: 1.45, 35.82) compared to those who did not disclosed. Those who have stayed <12
months on ART are 87% less likely to have tested families (AOR=0.13 95% CI: 0.03, 0.63) compared to
those who stayed ≥12 months on ART. 

Conclusion: this study �nding shows that higher proportions of families of index cases have been tested
for HIV. It also shows that partner and family based index case HIV testing has signi�cant association
with HIV status disclosure of index cases and the length of the duration that the index cases stayed on
ART. It is essential to sustain the platform of partner and family based index case HIV testing service
through strengthening disclosure counselling and assisting HIV status disclosure in health facilities with
fully trained provider and quali�ed health providers. It also suggests the need to focus on those who
received ART for less than 12 months duration and communicate on the timing of HIV testing for HIV
negative families with ongoing risk of acquiring HIV.

Background
According to the EDHS 2016, the national HIV prevalence of Ethiopia is 0.9%. Furthermore, the 2017 HIV
prevalence in regions ranges from 0.16–4.34% (1–4). Based on 2018 spectrum, the 2017 ART coverage
for adults (age > 15) has reached 75% but the coverage remains low (34%) for children living with HIV (2).
Almost half of HIV infected patients enrolled in ART had untested family members, many of whom were
children (5). Family testing is an index case �nding strategy to identify family members with unknown
HIV status (6). Index case HIV testing strategy uses a known HIV-infected person receiving HIV care as an
index reference to target partners for HIV testing (5, 7). In 2014, UNAIDS set the goal to end the AIDS
epidemic by 2030 and also stated that worldwide 95% of all people living with HIV should be aware of
their HIV status while an estimated 40% still remain undiagnosed (8). HIV partner noti�cation enables to
identify people with undiagnosed HIV infection (9, 10) and linking clients to ART (11).

In 2017, the UNAIDS estimated that 75% of PLHIV were aware of their HIV status, leaving 9.4 million
persons with undiagnosed (12). Assisted partner services are rarely available in sub Saharan Africa (13)
even though pediatric HIV testing barriers are distinct from adult barriers (14). However, partner
noti�cation strategies must be feasible in healthcare setting and acceptable to the population (2, 15) as



Page 3/21

well to children's HIV testing during the routine activities (16). Healthcare settings screen broadly for HIV
use social network and partner testing to select high-risk individuals based on their contacts (17).

Efforts should be made to pursue partner noti�cation to identify people living with HIV infection (18). In
Tanzania, 249 partners reaching the facilities, 96% tested for HIV, 148 (61.9%) tested HIV positive, and
104 (70.3%) of partners testing positive were enrolled into ART (19). In Kenya, for each index patient, 61%
of family members identi�ed and tested were children (20). In Zimbabwe, the mean monthly HIV
positivity rate from index testing (32.6%) was signi�cantly higher than that achieved in other HIV testing
modalities (21).

The South African PMTCT programs had reduced perinatal HIV transmission at 6 weeks of age to 2.7%
and timely maternal diagnosis enables PMTCT uptake to improve infant outcomes (22). Integrating HIV
testing into all pediatric health services can assist in identifying HIV infected children (23).

In Ethiopia, the HIV diagnosis is affected by different factors. From study in Harar, clients aged 35–
44 years were less likely to accept PITC services than those whose ages were 15–24 years (AOR: 0.17
[0.07–0.41]) (24). In Northern Ethiopia, subjects who initiated by friends, families and other socials to
undertake HIV testing (AOR = 0.65; 95% CI = 0.29, 1.48) (25). HIV stigma has an important role in the
spread of the AIDS epidemic. Fear of being identi�ed as having HIV may discourage a person from
getting tested (26). In Awi Zone, Northwest Ethiopia, respondents unwilling to disclose themselves utilized
VCT services about 38% less than their counterparts (AOR: 0.62; 95% CI: 0.44, 0.88) (27). Many children
living with HIV in resource-limited settings remain undiagnosed and at risk for HIV-related mortality and
morbidity (28) and several factors were associated with non-testing of partners and there remains
numerous serious challenges to reaching full global epidemic control (95-95-95) (29, 30).

Financial incentives have overcome �nancial barriers to identify HIV-infected children in other
populations by offsetting direct and indirect costs (31). In Zambia, emotional intimate partner violence
and HIV status disclosure to the male partner, may play an important role in maternal uptake of early
infant HIV testing (32).

In Peru, out of 1586 PLWH, 171 had a previously enrolled partner, HIV status of the partner was reported
as unknown in 571 (40%), seronegative in 325 (23%) and seropositive in 519 (37%). Out of 896 partners
in the unknown/seronegative group, 72 (8%) had HIV testing, 42/72 (58%) tested within three months of
index case enrollment (33).

According to study in Assosa town, those who planned to disclose their test results from their husbands
had higher odd of acceptance (AOR 14.85; 95% CI 4.60-47.94) than who secreted (34). While, in Hawassa,
majority of ANC clients, 84.1% (95% CI: 80.6–87.2%), of those accepted the HCT (35). Similarly, in Jimma
town, non-disclosure agreement 36% less likely [AOR (95% CI) = 0.74 (0.58–0.93)] (36).

An estimated 30% of HIV cases in the EU are also not aware of their HIV status (37). In Georgia during
2013 revealed that 82% of PLHIV knew their diagnosis (38).
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This health facility based cross-sectional study with internal comparison was aimed to assess the
proportion and the factors associated with partner and family based index case HIV testing services in
Woliso town, Oromia, Ethiopia.

Methods

Study Setting
The study was conducted in Woliso town which is located in Oromia Regional National State 114KM
from Addis Ababa on the road from Addis Ababa to Jimma. It has a latitude and longitude of 8°32′N
37°58′E with an elevation of 2063 meters above sea level (39). The population of the town is 64,681 of
which 51% are females and the rest are males. In 2015 the town was selected as one of the twenty towns
with high burden of HIV in Ethiopia and one of the ten towns with high burden of HIV in Oromia. At the
end of September 2019 the town has 2,376 PLWHIV who are currently on ART. The town has three health
facilities with two ART site and one PMTCT site.

Study design
Facility based cross sectional study with internal comparison was conducted to assess the proportion
and the factors associated with partner and family based index case HIV testing services in Woliso town,
Oromia, Ethiopia.

Source And Study Population:
The source population of the study is all 2,376 people living with HIV (PLWHIV) in Woliso Town who are
currently receiving anti-retroviral therapy (ART) in Woliso Town health facilities.

The study population was those clients currently receiving anti-retroviral therapy (ART) who are eligible
for Partner and Family Based Index Case HIV Testing (P&FBICT) service during the study period. The
study was conducted among eligible clients selected by systematic random sampling.

Inclusion criteria
All people living with HIV (PLWHIV) in Woliso Town who are currently receiving anti-retroviral therapy
(ART) and eligible for Partner and Family Based Index Case HIV Testing (P&FBICT) service during the
data collection period in Woliso Town health facilities.

Exclusion criteria
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Eligible people living with HIV who are seriously ill during data collection period or who are physically
un�t for interview.

Sample Size:
The sample size for people living with HIV who are currently on ART and eligible for Partner and Family
Based Index Case HIV Testing (P&FBICT) services were determined using single proportion formula of
initial sample size [n= (Z∝/2)2 p(1-p)/d2] (40) by considering the following assumptions: n= (Z∝/2)2 p(1-
p)/d2, 95% con�dence level (Z∝/2 = 1.96), assuming that 50% of eligible clients have tested families (P = 
0.5), 5% marginal error between the sample (d = 0.05). The sample size for the �rst objective, since the
total number of population is less than 10,000 (N = 1563) and relatively small population

Since the total number of population is less than 10,000 (N = 1563) and relatively small population the
sample size will be

But, from Epi Info Stat Calculator, the �nal sample size for the �rst objective at two-sided con�dence level
of 95%, 80% power, ratio of unexposed to exposed equal to 1, 70% outcome in unexposed group, risk ratio
(0.78), OR (0.52) and 54.8% outcome in exposed group was 346.

The sample size for the second objective was calculated using Epi Info Stat Calculator for un matched
case control using different associated factors included in the conceptual framework (41). Since the
sample size for the second objective is less than that of the �rst objective, 346 study participants were
included in the study.

Sampling procedures
The sample was drawn from people living with HIV in Woliso Town who are currently receiving anti-
retroviral therapy (ART) and eligible for Partner and Family Based Index Case HIV Testing service during
the study period.
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The total sample size was 346 which was generated using systematic random sampling method from
line list of eligible PLHIV for Partner and Family Based Index Case HIV Testing (P&FBICT) service and
which is small population size that is (N = 1563) because the total population of this study population is
n < 10,000. Then, 346 eligible for Partner and Family Based Index Case HIV Testing (P&FBICT) during the
study period were included in order to approach study subjects during data collection period in two public
health facilities in Woliso Town based on their population proportion.

To get the interval value (K) the study population was divided for study subjects (N/n). By dividing 594
eligible clients expected to come monthly to 226 clients that was taken from St Luke Hospital which is
(594/226 = 2.6 ~ 3), from Woliso Health Center is (336/120 = 2.8 ~ 3) then one was selected using lottery
method and the number selected was the �rst number to start. Thus, every 3rd clients were selected to get
all study subjects. Likewise, the proportional allocation for distribution of study population was 226
(65.3%) for St. Luke Hospital and 120 (34.7%) for Woliso Health Center. By taking the study population of
N = 1563 (for St. Luke hospital and Woliso Health center) and n = 346 (the calculated sample size).

Data collection procedures
Structured questionnaire was used to capture data relevant to the study’s objective and research
questions. The questionnaire is formulated to capture the Proportion and the Factors Associated with
Partner and Family Based Index Case HIV Testing (P&FBICT) services. The data was collected by directly
interviewing eligible individuals and reviewing some records as secondary data. The questionnaire is
initially prepared in English and translated into the local languages, Amharic and Afan Oromo, and then it
was translated back to English to check the comprehension and consistency.

Information generated through interview was entered into Epi Info™ version 7.2.3.1 and exported to SPSS
version 21.0 software for analysis. The data was collected at health facility during the time period from
December 2019 to January 2020.

To assure the quality of the data appropriately designed questionnaire was pre-tested on 5 percent of the
sample size, in health facility outside the study area. The principal investigator trained the data collectors.
During the data collection, principal investigator supervised over the data collection process. Data
collected was reviewed and checked for completeness and consistency of the response.

Operational de�nitions
Operational de�nitions are

Eligible clients

Those who have partner, or have children < 15 years of age, or have both partner and have children < 
15 years of age.
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Results

Socio-demographic characteristics of PLWHIV
The response rate of this study was found to be 345 (99.7%). The mean (± SD) age of people living with
HIV who participated in this study was 39.31 years (± 8.03). Among 345 study participants, the majority,
219 (63.5%) of them were females, while the rest 126 (36.5%) were males. Among 345 study participants
247 (71.6%) were married, 52 (15.1%) were divorced/separated, while 46 (13.3%) were widowed.

The majority of the study participants were from urban area 209 (60.6%) and the rest 136 (39.4%) were
from rural area. The majority of study participants were other unemployed 142 (41.2%) and farmers were
94 (27.2%), while merchants and government employees were 74 (21.4%) and 35 (10.1%), respectively.
Regarding their monthly income level 180 (52.2%) reported greater than or equal to 1,000 ETB, while 165
(47.8%) reported less than 1,000 ETB (Table 1).

Index client

individual newly diagnosed as HIV positive and/or HIV positive who is already enrolled in HIV care.

Partner and Family Based Index Case HIV Testing service

HIV testing and counseling for partner, children of people living with HIV who are aged < 15 years, and
parents of index child.

Families tested

either partner or children < 15 years of age tested for HIV.

Data Management
Data collected from the assessment were checked for consistency to assess the data quality. The data
were entered into Epi Info™ version 7.2.3.1 and exported to SPSS version 21.0 software for analysis.

Data Analysis procedures
Data was quantitatively analyzed and it was done by running frequencies, percentages and cross
tabulation of categorical data. Binary logistic regression was used to examine association between
selected exposure variables and outcome variable HIV testing. All variables with 𝑝 < 0.2, in bivariate
analysis were entered into multivariate analysis to identify factors independently associated with HIV
testing and for controlling some potential confounders. The signi�cance of Odds Ratios was determined
with 95% CI and p < 0.05.
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Health and Family related factors of people living with HIV
Majority of the study participants, 333 (96.5%) with 95% CI (94.5–98.3) have families tested for HIV.
Majority of them 319 (92.5%) were on ART for greater than or equal to 12 months and 26 (7.5%) of them
were on ART for less than 12 months duration. Around 324 (93.9%) have disclosed their HIV status, while
21 (6.1%) did not disclosed their HIV status. Among the study participants 247 (71.6%) have partner,
while 98 (28.4%) do not have partner, and the majority 278 (80.6%) have children less than 15 years of
age (Table 2).

Among 247 study participants who have partner, 61 (24.7%) are HIV negatives and 10 (4.0%) have
partners with unknown HIV status. Among 278 study participants who have children < 15 years of age, 19
(6.8%) have at least one child with unknown HIV status and 10 (3.6%) have two children and above with
unknown HIV status (Table 2).

Knowledge and other factors related with P&FBICT
The majority of the study participants 282 (81.7%) have poor knowledge on the perceived bene�ts and
the facilitators of Partner and Family Based Index Case HIV testing services and 57 (16.5%) have
moderate knowledge. Around 80 (23.2%) of the study participants have ever experienced intimate partner
violence. Regarding HIV related stigma, around 88 (25.5%) of the study participants agreed that fear of
stigma is barrier for family HIV testing (Table 3).

Factors Associated with Partner and Family Based Index
Case HIV Testing services
In multivariate analysis, HIV status disclosure and duration of ART were signi�cantly associated with
partner and family based index case HIV testing. The odds of partner and family based index case HIV
testing was 7.22 times higher among study participants who have disclosed their HIV status (AOR = 7.22
95% CI: 1.45, 35.82) compared to those who did not disclosed. Those participants who have stayed < 12
months on ART are 87% less likely to have families for partner and family based index case HIV testing
(AOR = 0.13 95% CI: 0.03, 0.63) compared to those who stayed ≥ 12 months on ART (Table 4).
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Table 1
Socio-demographic characteristics of PLHIV, Woliso town,

Oromia, Ethiopia (n = 345).
Age Frequency Percentage

  < 30 29 8.4

  30–39 168 48.7

  40–49 111 32.2

  ≥ 50 37 10.7

Sex    

  Male 126 36.5

Female 219 63.5

Religion    

  Orthodox 186 53.9

Protestant 134 38.8

Muslim 24 7.0

Catholic 1 0.3

Educational level    

  No education 88 25.5

Primary 172 49.9

Secondary 67 19.4

College and above 18 5.2

Ethnicity    

  Oromo 277 80.3

Amhara 37 10.7

Gurage 26 7.5

Tigre 2 0.6

Others (Kambata, Wolayita) 3 0.9

Marital status    

  Married 247 71.6

Divorced/Separated 52 15.1
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Age Frequency Percentage

Widowed 46 13.3

Residence    

  Urban 209 60.6

Rural 136 39.4

Occupational category    

  Government employee 35 10.1

Merchant 74 21.4

Farmer 94 27.2

Other unemployed 142 41.2

Monthly income level    

  < 1,000 ETB 165 47.8

≥ 1,000 ETB 180 52.2

Note:-Others in Ethnicity includes Wolayita = 2, Kambata = 1.
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Table 2
Health and Family related factors of PLHIV, Woliso town, Oromia, Ethiopia, 2020.
Months on ART Frequency Percentage

  < 12 months 26 7.5

  ≥ 12 months 319 92.5

HIV status disclosure    

  Disclosed 324 93.9

  Not disclosed 21 6.1

To whom disclosed    

  Partner 243 75.0

  Own children 49 15.1

  Brothers/sisters 15 4.6

  Parents 13 4.0

  Others (Neighbours, Friends) 4 1.2

Have partner    

  Yes 247 71.6

  No 98 28.4

Have children < 15 years    

  Yes 278 80.6

  No 67 19.4

Families tested for HIV    

  Yes 333 96.5

  No 12 3.5

Have children < 15 years who are HIV positive    

  no child 221 0.9

  at least one child 31 0.1

  two children and above 6 0.0

Have children < 15 years who are HIV negative    

  one child and blow 119 0.5

  two children and above 139 0.5
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Months on ART Frequency Percentage

Have children < 15 years with unknown HIV status    

  no child 249 0.9

  at least one child 19 0.1

  two children and above 10 0.0

Partner HIV status    

  HIV positive 176 0.7

  HIV negative 61 0.2

  Unknown HIV status 10 0.04
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Table 3
Knowledge and Other factors related with Partner and Family Based Index case HIV testing, Woliso town,

Oromia, Ethiopia, 2020.
Knowledge on P&FBICT Frequency Percentage

  Poor 282 81.7

  Moderate 57 16.5

  Good 6 1.7

Experienced Intimate Partner Violence    

  No 265 76.8

  Yes 80 23.2

Type of Intimate Partner Violence experienced    

  Hit, kicked, slapped, physically hurt 48 60.0

  Threatened to hurt 32 40.0

Fear of Stigma    

  No 257 74.5

  Yes 88 25.5

Preferred referral means    

  Client referral 208 60.3

  Provider referral 48 13.9

  Dual referral 16 4.6

  Contractual referral 73 21.2

Preferred place for HIV testing    

  Home based 23 6.7

  Community based 24 7.0

  Health facility based 298 86.4

Preferred time for HIV testing in health facilities    

  Regular work hours 139 46.6

  Evening 5 1.7

  Weekends/holidays 154 51.7
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Knowledge on P&FBICT Frequency Percentage

Note: The modi�ed Bloom's scale of HIV/AIDS knowledge adopted from Nyasinde Mujumali’s KAP
study was used and the cutoff points for the score was 75–100%, 50–74%, and < 50% placed the
respondents in good, moderate, and poor knowledge groups on the bene�ts and facilitators of
P&FBICT services, respectively.

Discussion
HIV testing is an essential gateway to treatment and care, through provision of ART and counseling on
avoiding risky sexual behavior which is a key part of preventing transmission. In its 95-95-95 targets,
UNAIDS has called for 95% of PLHIV to know their status, 95% of those who know their status to receive
ART, and 95% of ART recipients to achieve viral suppression by 2030 (30).

This study �nding shows that higher proportion of families of index cases have been tested for HIV. It
also shows that partner and family based index case HIV testing has signi�cant association with HIV
status disclosure of index cases and also signi�cantly associated with the length of the duration that the
index cases stayed on ART.

In this study, about more than nine in ten (96.5%) with 95% CI (94.5–98.3) of index cases have brought
either partner or children less than 15 years of age for partner and family based index case HIV testing.
This result is relatively similar to study in Tanzania which was 96% (19). However, it was relatively lower
than study in Abuja, Nigeria which was 98.7% (42). On the other hand, higher than study in Hawassa,
Kenya and India, which was 84.1%, 61% and 77%, respectively (20, 29, 35). Likewise, it was higher than
studies conducted in Harar, Barcelona, Peru and Burkina Faso, which was 70.6%, 70.8%, 60% and 88.1%,
respectively (16, 24, 33, 37). It is also higher than study in Gondar and Southern Ethiopia, which was
81.7% and 68.8%, respectively (43, 44).

Thus, the �nding of this study implies that there is already an encouraging platform for index case HIV
testing, specially assisted partner HIV testing services in Sub Saharan Africa and this could serve as
aspiring board to achieve full scale partner and family based index case HIV testing service in Woliso
town and other similar areas.

This study demonstrated that the odds of family HIV testing were found to be higher among index cases
who have disclosed their HIV status (AOR = 7.22 95% CI: 1.45, 35.82) compared to those who have not
disclosed their HIV status.

This �nding is consistent with study in Assosa town, the odds

of acceptance of provider-initiated HIV testing was higher among those who planned to disclose their test
results from their husbands (AOR = 14.85; 95% CI: 4.60-47.94) than those who secreted (34).

It is also similar to study in Gondar which shows that planning of HIV test disclosure to male partners
have higher odds of HIV testing (AOR: 7.81, 95% CI: 3.17–13.14) compared to their counterparts (43).
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Table 4
Factors Associated with Partner and Family Based Index Case HIV Testing services, Woliso town, Oromia,

Ethiopia, 2020.
Variables HIV Testing COR (95% CI) AOR (95% CI)

Yes No

Sex        

  Male 125 1 6.61 (0.84,51.82) 5.21 (0.55, 49.76)

  Female 208 11 1 1

Marital status        

  Married 244 3 1 1

  Divorced/ Separated 44 8 0.07 (0.02, 0.27)*** 0.21 (0.04, 1.06)

  Widowed 45 1 0.55 (0.06, 5.44) 1.14 (0.09, 13.74)

Months on ART        

  < 12 months 21 5 0.09 (0.03, 0.32)*** 0.13 (0.03, 0.63)*

  ≥ 12 months 312 7 1 1

HIV disclosure status        

  Not disclosed 15 6 1 1

  Disclosed 318 6 21.2 (6.11, 73.59)*** 7.22 (1.45, 35.82)*

* Statistically signi�cant (p = 0.01–0.05), ** Strong statistical signi�cance (p = 0.001–0.01), *** Very
strong statistical signi�cance (p < 0.001). Statistical �tness was checked with Hosmer and Lemeshow
test (p < 0.75).

This might be due to frequent counseling from the providers during their subsequent visits both for status
disclosure and family testing which are expected in HIV preventive packages (2). Similarly, study in
Jimma town, shows that the acceptance of provider-initiated HIV testing was 14% less likely among non-
disclosures (AOR = 0.86; 95% CI: 0.69–0.99) (36). Another study conducted in Awi Zone, shows that those
unwilling to disclose themselves utilized HCT services 38% less than their counterparts (AOR: 0.62; 95%
CI: 0.44, 0.88) (27). Another consistent study in Zambia shows, HIV status disclosure to the male partner
has higher odds to get families tested (AOR = 13.73, 95% CI: 3.59–52.49, p < 0.001) (32).

This study result also showed that index cases those stayed on ART for < 12 months were signi�cantly
87% less likely to bring their partner and children less than 15 years of age for HIV testing (AOR = 0.13
95% CI: 0.03, 0.63) compared to those who stayed on ART for ≥ 12 months. In Ethiopian context, it is
expected that the longer time index cases stayed on ART, the higher chance to get families tested (2). This
�nding is consistent with the �ndings from a mixed methods evaluation on the HIV basic care package
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including family HIV testing in Kenya and Uganda, the HIV basic care package receipt was signi�cantly
associated with using ART [OR = 1.1, 95% CI: 1.0–1.1] (45).

The results of this study should be interpreted within several limitations. First, it is cross-sectional and
cannot establish causality or the timing of HIV testing. Second, HIV status disclosure is based on self-
report, which can be vulnerable to recall and social desirability biases. The sample is also non-
representative and health facility based, limiting the generalizability of the �ndings. This study may also
have selection bias because all participants were coming for ART, which may not be representative of all
partners and children less than 15 years of age in needing partner and family based index case HIV
testing. We did not measure the level of communication among the couple or partner and their matured
children, which may affect the acceptance HIV testing. Third, the interview was conducted based on the
client’s perspectives, which may not re�ect the whole picture of HIV testing service. Therefore, institutional
related characteristics should be included and evaluated in the future study.

Conclusion
In conclusion, this study �nding shows that higher proportions of families of index cases have been
tested for HIV. It also shows that partner and family based index case HIV testing has signi�cant
association with HIV status disclosure of index cases and also signi�cantly associated with the length of
the duration that the index cases stayed on ART. It is essential to sustain the platform of partner and
family based index case HIV testing service through strengthening disclosure counselling and assisting
HIV status disclosure in health facilities with fully trained provider and quali�ed health providers. It also
suggests the need to focus on those who received ART for less than 12 months duration.
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