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Abstract 

As the proportions of people living with HIV who do not know their HIV infection status decrease, 

reaching the last mile of those who are asymptomatic and not in contact with the health care system 

becomes a critical challenge. This project will use an explanatory sequential mixed-methods study 

design. It will be conducted in three high-volume health facilities in Matero sub-district 3 of Lusaka 

district in Zambia over a period of one year. The specific objectives are: to understand the perceived 

facilitators and barriers to HIV partner testing from the perspective of the health-care provider; to 

propose interventions necessary for improved HIV case finding; and to reach high risk but hard to 

reach populations in HIV programs such as middle-aged men and adolescent girls and young women 

(AGYW). The permission to conduct this study will be obtained from the Lusaka provincial health office 

before its commencement. Ethical clearance will be sought and obtained from the ERES Converge 

research ethical committee. The authority to conduct research will be sought from the National Health 

Research Authority. The expected main findings following the address of the identified challenges are: 

increased number of recipients of care indexed, increased index contact elicitation ration from 1:1 to 

at least 1:2, improved rate of contacts tested on time, improved HIV case finding through index testing, 

and overall, increased HIV index testing positivity rate from below 25% (baseline) to above 40% (at 

the end of the project). 
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Introduction 

There were an estimated 36.9 million people 

living with HIV in 2018, based on the UNAIDS 

Global AIDS Update report [1]. Recently, 

marked progress on HIV test and treat strategy 

has been achieved by countries’ commitment to 

achieving the 90-90-90 targets by 2020 [1]. As 

of December 2017, three out of every four 

people living with HIV knew their HIV status 

globally; 90% of HIV-infected individuals are 

expected to know their HIV status by the year 

2020 [1]. 

According to ZAMPHIA 2016 fact sheet [2], 

only 67.3% of people living with HIV (ages 15 

– 49) knew their HIV status. In 2017, Zambia 

had 1.1 million people living with HIV and 

48,000 new HIV infections [3]. Without HIV 

testing services interventions targeted to key 

populations, including sexual partners of index 

clients infected with HIV, it will be hard to end 

the HIV epidemic by 2030 [4]. 

Many studies have shown that index partner 

testing has the potential to increase HIV testing 

services (HTS) uptake; identify and diagnose 

HIV-infected partners (yield ranging from 35% 

to 62% without reported intimate partner 

violence (IPV) [5]. 

However, they are barriers to effective HIV 

index testing. Some reviewed challenges 

pertaining to both male and female index clients 

noted are difficulties notifying past or casual 

partners [6]. Disease symptoms are a motivating 

factor for HIV testing for men as well as women. 

Studies have shown that gender determinants 
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such as tolerant attitudes about intimate partner 

violence and unequal power dynamics within 

relationships had noticeable effects for men and 

women on deciding to get tested for HIV [7]. 

Gender-specific barriers for female index 

clients to successful referral include the 

following: women face gender roles and 

inequalities in relationships such as lack of 

education, lack of resources or ability to access 

services, fear of abandonment, violence or other 

abuse associated with partner notification [6, 8, 

9]. They may need additional support to 

overcome challenges in the partner notification 

process. Antenatal care exposure makes women 

more likely to get tested for HIV. 

For men, especially those in Sub-Saharan 

Africa, the following challenges to HIV testing 

and disclosure were noted: stigma, gender, and 

social roles prescribing that men should be 

healthy, strong, and dominant [10, 11]. Studies 

have shown that men, compared to women, 

underestimate their level of risk of HIV infection 

[12]. However, once men have tested, they may 

be more likely to disclose their HIV status [12]. 

Some men believe that their role of breadwinner 

for the family protects them from rejection when 

disclosing their HIV-positive status [13]. 

Rational: Effective approaches to HIV 

testing are needed to reach undiagnosed people 

and link them to HIV care and treatment as part 

of the UNAIDS 90-90-90 goals. Understanding 

barriers to index testing is crucial for planning 

appropriate interventions to improve HIV testing 

yield and to provide appropriate care for both 

index clients and their partners. 

Generating such evidence requires a 

combination of quantitative and qualitative 

research methods. 

In this context, we will aim to assess the 

barriers to optimal index testing for improved 

HIV testing yield in the Lusaka urban district of 

Zambia. 

Significance: The cornerstone for achieving 

the UNAIDS 90-90-90 targets by the year 2020 

begins with people living with HIV (PLHIV) 

knowing their status. As the proportions of those 

living with HIV who do not know their HIV 

infection status decrease, reaching the last mile 

of those who are asymptomatic and not in 

contact with the health care system becomes a 

critical challenge. Therefore, reaching the first 

90 will require effective and efficient HIV 

testing approaches. The number of people living 

with HIV who know their HIV status and those 

who receive antiretroviral therapy could increase 

by expanding index testing services. This will 

result in the reduction of the number of people 

who can transmit the virus and subsequently in 

reduced new HIV infections. 

The goal of index testing is to break the chain 

of HIV transmission by offering HTS to persons 

who have been exposed to HIV. 

The specific objectives are 1) to understand 

the perceived facilitators and barriers to HIV 

partner testing from the perspective of the 

health-care provider; 2) to propose interventions 

necessary for improved HIV case finding, and 3) 

to reach high risk but hard to reach populations 

in HIV programs such as middle-aged men, and 

adolescent girls and young women (AGYW). 

The permission to conduct this study will be 

obtained from the Lusaka provincial health 

office before its commencement. Ethical 

clearance will be sought and obtained from the 

ERES Converge research ethical committee. 

Authority to conduct research will be sought 

from the National Health Research Authority. 

Methodology 

Study Design 

An explanatory sequential mixed-methods 

study design will be used. In the quantitative 

phase, a retrospective study will be looking at 

index registers of clients who tested HIV 

positive and were elicited for index testing 

between July and September 2019. This will be 

conducted in three high-volume health facilities 

in Matero sub-district 3 of Lusaka district in 

Zambia. The overview results of the study, 

which will look at the effectiveness of HIV index 

testing, will be described. The analysis will 

examine index clients’ identification, elicitations 
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of index contacts, and testing of index contacts. 

The main quantitative outcome of interest for 

this analysis will be a success of index testing to 

improve yield for HTS among females versus 

male and between ages among index clients; and 

secondly, ART initiation for positive index 

contacts. This will be followed by a qualitative 

phase, one-to-one interview to explore index 

testing providers’ views on barriers and other 

experiences arising during the process of HIV 

index testing. An interview guide will be used 

for consistency of information to be collected. 

The study will be concluded by a six to nine 

months optimized index testing through partner 

notification services, following on-the-job 

mentorship (addressing identified barriers) of 

index testing providers. 

Study Setting 

Lusaka is Zambia’s highest HIV prevalence 

province, with 16.1% of the people living with 

HIV (ZAMPHIA 2016). The study facilities will 

include Matero first-level hospital, Matero Main 

clinic, George health Centre (in Matero Sub-

district 3 of Lusaka Urban district, Zambia). 

Study Population 

Quantitative 

The study population will comprise all index 

clients (men and women at the study facilities 

who had been diagnosed with HIV and elicited 

for HIV index contact testing during the study 

period. This retrospective phase will use a total 

sample enumeration technique. 

Qualitative 

HIV index testing providers involved in 

patient care and management (Index testing 

champions, nurses, medical officers, 

counsellors, and community liaison officers) 

will be interviewed. Key informants will include 

medical officers, health systems strengthening 

nurses, index community liaison officers, and 

index testing counselors). A saturation of 

findings will be used to guide the sample size. 

Eligibility Criteria 

Participants in the final phase of the study are 

estimated to be 370 or more index cases (men 

and women at the study facilities who are newly 

diagnosed with HIV or newly enrolled in care, 

through either VCT or PICT) and their sexual 

contacts (sexual partners of index clients who 

have been elicited and offered HIV index testing 

services). The study participants will include: 

 Newly diagnosed HIV positive or newly 

enrolled in HIV care/ART (for less than 6 

months); 

 Aged 18 years and above; 

 Had a sexual partner currently or in the past 

12 months. 

 Eligibility criteria for enrollment as a sexual 

partner will be that the partner is 18 years of 

age or older. 

Exclusion Criteria 

 Known HIV clients on ART for 6 months or 

more. 

 ART LTFU (Lost to follow up) and those 

with a high viral load of more than 1000 

copies/ml. 

 Age below 18 years. 

 Sexual contact more than 12 months ago. 

Sampling 

The sample size for the study is calculated to 

answer the main study objectives, which is the 

improved index testing yield among participants. 

The sample size calculation for the original 

research question is based on the assumption that 

index clients would list an average of one sexual 

contact and that 51% of sexual partners would 

accept HIV index testing, as seen in a study 

conducted in the hospital setting in Malawi [14] 

and replicated in Tanzania[15]. The 

determination of the sample size is done through 

the approach based on precision rate and 

confidence level. 

Using the Zambia Ministry of Health (MOH) 

HIV program target indicators, it is projected 

that optimized HIV testing services will yield a 

positivity rate of 26%. 
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Based on these assumptions, an effective 

sample size of 296 index contacts will be needed 

to detect a similar rate of testing among sexual 

contacts with 80% power (α = 0·05, two-sided 

test). 

The sample size formula is:  

n = 1.96² x p x (1 − p) / e² = 1.96² x 0.26 x (1 

− 0.26) / (0.05) ² = 296. 

Anticipating a non-response or dropout a 

percentage of 20%, the final sample size is 

calculated as follows: 296 / 1 – 0.2 = 370. 

Study Procedures 

Review of data 

Retrospective review of index registers of 

clients who tested HIV positive and were elicited 

for index testing between July and September 

2019. 

Qualitative study 

Participants in the qualitative component of 

the study will be selected on a convenience basis 

from the index testing services providers. The 

index providers will be selected in equal 

numbers from male and female index testing 

services providers who have been providing 

index testing for more than six months. Index 

providers will be selected by the principal 

investigator who is trained in qualitative and 

quantitative studies for participation in a face-to-

face interview on a convenience basis. A rough 

quota will be given to each facility, balancing out 

male and female participants. Those providers 

who will be invited to participate and agree and 

consent will be interviewed. This procedure 

intends to have a large enough sample size to 

uncover a variety of opinions but to limit the 

sample size at the point of saturation (occurring 

when adding more participants to the study does 

not result in obtaining additional perspective or 

information). 

Intervention study 

Potentially eligible men and women 

(diagnosed with HIV through VCT or PICT at 

the study facilities) will be offered HIV index 

testing services as per national guidelines. HIV-

trained index testing counselors (study staff) will 

screen potential candidates for study eligibility 

using eligibility criteria for enrollment as index 

clients. 

Written informed consent will be obtained 

from interested and eligible clients before 

enrolling them as index cases. 

Index cases will elicit names, and contact 

information (phone number and physical 

address) for sexual partners to study staff, who 

then will enter the elicited contacts in index 

registers. Index clients also will decide how the 

partner will be contacted for HIV index testing 

services. 

Index clients will be encouraged to elicit as 

many partners as they can, indicating the type 

(married, unmarried, casual partner, boyfriend, 

or girlfriend), duration, and status (past or 

current) of the relationship for each partner. 

During partner elicitation, the index client 

will be asked questions designed to identify 

sexual contacts to whom disclosure or the 

referral to HIV index testing might cause a risk 

of intimate partner violence (IPV). Any sexual 

partners the index client feels might react with 

violence will be excluded from index testing 

services. 

Index cases would choose to contact their 

partner themselves (passive referral), have the 

health provider contact the partner (provider 

referral), Sits with his/her partner (s) together 

with trained providers to provide support as they 

disclose their HIV status while the provider also 

offers voluntary HTS to the partner (dual 

referral), or attempt to contact the partner 

themselves, with the understanding that the 

health provider would contact the partner should 

the index client fail to do so (contract referral). 

Index clients will be given a choice as to 

whether or not they want a written referral letter 

(love letter) to take to their partner. 

If the index client agrees, each listed partner 

will be: (1) contacted, (2) informed that they had 

been exposed to HIV, and (3) offered voluntary 

HIV testing services (HTS). 
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All index testing must meet 5Cs and be 

consensual, confidential, counselling, correct 

test results, and connected to treatment or 

prevention services. 

Data Sources, Variables, and Collection 

Quantitative 

Data on the index client's (cases) 

characteristics (age, sex, contacts, ART status), 

and the contacts’ HIV test outcome (yield, 

initiation status) will be extracted from the HIV 

index testing registers into a structured pro 

forma. 

Qualitative 

HIV index testing providers will be 

interviewed by the HIV/TB district medical 

mentor (trained in both qualitative and 

quantitative research). It will be an onsite face-

to-face interview conducted in English and 

audio-recorded using an audio-recorder 

application after obtaining consent. An interview 

guide will be used to explore the challenges and 

make suggestions for improving Index contact 

testing outcomes for HIV. 

Data Management and Analysis 

Quantitative 

Data entry and analysis will be performed 

using the Statistics package for social science 

software (SPSS version 16.0). Descriptive 

statistics will be performed to describe the 

background characteristics of index clients and 

successful testing of index contacts. The analysis 

will entail simple frequencies of the main study 

outcomes and cross-tabulations. The association 

of index contact testing with the Gender of the 

index cases will be examined using the Chi-

Square test, and unadjusted relative risks (RR) 

with 95% confidence intervals (CI) will be 

calculated. 

Qualitative 

A descriptive content analysis by manual 

coding will be performed to generate categories 

or themes. Audio-recorded interviews will be 

transcribed verbatim on the same day by the 

HIV/TB district medical mentor. The traditional 

method of qualitative analysis will be used in the 

following steps: (a) manual coding; (b) 

identifying themes, patterns, and relationships; 

(c) summarizing the data. 

After gathering the data, transcribe the source 

material with a word processor, make multiple 

photocopies of the text, painstakingly read 

through and assign codes to the material, cut the 

pages up into coded passages and then, manually 

sort the coded text in order to analyze the 

patterns found. The primary data will be scanned 

to look for words and phrases commonly used by 

respondents (word and phrase repetitions). 

Using the framework for descriptive analysis, 

responses will be ranged into categories. 

Recurrent themes will be identified while 

looking for similarities and differences. The 

findings of the qualitative analysis will then be 

linked to the research aim and objectives. 

Ethical Considerations 

Informed written consent will be obtained 

from all key informants before conducting the 

interviews. Participants are free to skip questions 

that they may deem personal or otherwise. 

Informed written consent will also be 

obtained from interested and eligible clients 

before enrolling them as index cases. Since the 

index testing service that will be offered is part 

of the recommended national HIV testing 

services, universal testing principles will be 

observed for all participants. Study participation 

will be voluntary. The information collected 

during the course of this study will be kept 

confidential. Client’s privacy and confidentiality 

will be observed by assigning a serial number to 

each participant that will be known only to the 

health care provider. Only the client’s initials 

and serial number will appear on the data 

collection forms. Research subjects will also be 

given an option to opt-out of the project at any 

time during the implementation period, and this 

will not affect their access to clinical care they 

are otherwise entitled to receive. The publication 

of study findings will report de-identified data. 
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Budget 

Table 1. Estimated budget in Zambian Kwacha (ZMW) 

Item Unit cost (ZMW) Number of units Total cost (ZMW) 

Tape recorder 175 2 350 

Cassettes 15 12 x 2 360 

Papers 80 3 240 

Photocopy 1 3000 3,000 

Transport refund for community testing 50 6 x 3 x 4 x 6 21,600 

Ethical clearance fee 1,500 1 1,500 

APC 1,500 2 3,000 

SPSS software 1,500 1 1,500 

Administration costs 5,000 1 5,000 

Total   36,550 

Timeframe 

Table 2. Schedule of Activities and Estimated Timeline 

Activity Time Frame 

Proposal writing and ethical approval At the beginning of the study (By December 2019) 

Collection and analysis of baseline data 1 to 3 months (December 2019 to February 2020) 

Design and interview of key informants By the end of the first month (December 2019) 

Analysis of perceived barriers and 

design of interventions to address them 

1 to 3 months (December 2019 to February 2020) 

Application of identified interventions, 

including onsite mentorship 

1 to 6 months January to June 2020) 

Data analysis 1 to 3 months (June to September 2020) 

Final assessment and report writing At the end of the project (By December 2020) 

Glossary of Terms 

AIDS: Acquired Immuno Deficiency 

Syndrome. 

ART: Anti-retroviral Therapy. 

Hard to reach populations in HIV programs: 

middle aged men, adolescent girls and young 

women. 

HIV: Human Immune Deficiency Virus. 

HIV testing of the partner was done using 

determine screening test and confirmed using 

SD Bioline test after enrollment of the index 

case. HIV testing is defined as timely if 

performed within two weeks of the index case 

enrollment and contacts elicitation, and delayed 

if done afterwards. 

HTS: HIV Testing Services. 

Index client or index case: is defined as an 

individual newly diagnosed as HIV-positive 

and/or an HIV-positive individual who is newly 

enrolled in HIV treatment services. 

Index contact: is defined as sexual partner or 

sexual contact of an index case (excluding drug 

partner and children). 

Index testing: voluntary process where 

counsellors and/or health care workers ask index 

clients to list all of their sexual partners within 

the past one year. 

LTFU: lost to follow up. 

Middle aged men: men between 25 and 40 

years. 

MOH: Ministry of Health. 

Young women: women between 18 and 24 

years. 
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Results and Discussion 

The expected main findings following the 

address of the identified challenges are: 

increased number of recipients of care indexed, 

increased index contact elicitation ration from 

1:1 to at least 1:2, improved rate of contacted 

tested on time, improved HIV case finding 

through index testing and overall, increased HIV 

index testing positivity rate from below 25% 

(baseline) to above 40% (at the end of the 

project) [14, 15]. 

Barriers Identified might include the 

following: 

1. Provider related challenges such as 

Inadequate elicitation skills and knowledge 

gaps among providers; and some logistic 

challenges. 

2. Clients related challenges such as client 

mobility and migration; and lack of accurate 

information for client and contact location. 

Interventions will be designed and 

implemented according to barriers identified to 

improve quality of index testing services 

provided.  

In this study, the Pearson Chi-square analysis 

will be used to ascertain the statistical 

significance of the difference between gender for 

new HIV positive clients identified. 

Conclusion 

Following appropriate interventions 

(enhanced partner notification) aiming at 

addressing barriers to index testing in Lusaka, 

the HIV positivity yield will increase from 

below 25% at baseline to above 40% at the end 

of the study. HIV programs will then need to 

explore and address barriers to HIV partner 

testing services to maximize HIV case 

identification. 
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