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Abstract
Introduction

HIV testing, linkage to HIV care and continuity of care are crucial for proper management of
HIV/AIDS. There is increasing interest across sub-Saharan Africa, including in Tanzania, in
accessing hard-to-reach populations and remote areas with HIV testing opportunities and linkage
to HIV care. Despite the efforts being made by the Tanzanian government to address some of the
challenges to improving HIV testing and subsequent linkage to HIV care and treatment services,
such as increasing service outlets, linkage to care in Tanzania is still low: studies published in 2009
and 2014 reported linkage rates of 14% at four months and 28% at one year. To our knowledge,
there has not been any direct, prospective comparison between mobile and facility-based models
of testing in countries like Tanzania, where treatment is only available in a minority of facilities.
This study aimed to describe and compare rates and determinants of linkage to care in the first six
months following an HIV-positive test result between mobile and facility-based models of HIV

testing in Mbeya region, Tanzania.

Methods

An explanatory sequential mixed method study based on a prospective 2-armed cohort of 1,012
newly HIV diagnosed individuals who tested either at facility-based or mobile/outreach HIV
testing sites (n=16) in remote and border areas of Mbeya region, Tanzania, was conducted to
describe and compare the rates and determinants of linkage to care. The cohort participants were
interviewed using structured questionnaires at 0, 3 and 6 months after diagnosis, to gather
information on HIV testing and linkage to care. Quantitative data to describe the populations
testing in the two models were collected through register review for 11,733 clients who received
HIV testing services in the study sites; the cohort was recruited from amongst these 11,733 clients.
A subsample of the cohort also participated in qualitative individual interviews and focus group
discussions. Additional qualitative data were collected through interviews with healthcare
providers in the study sites, observation/field notes from the sites, and examination of guidelines

and reports at the sites. Quantitative data were recorded, cleaned and analyzed using Stata Version
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13 (College Station Texas. USA), while qualitative data were analyzed by thematic content

analysis, supported by Atlas.ti Software.
Findings

At six months since diagnosis, 78% (793 out of 1012) of participants enrolled in the cohort had
linked into care. Linkage to care was higher from facility-based than from mobile/outreach sites;
84% (Cl=81% -87%, n=512) of individuals tested at facility-based were linked to care, compared
to 69% (Cl= 65% -74%, n=281) of individuals tested at mobile/outreach in the same period.
Individuals tested at facility-based sites entered HIV care sooner than the individuals tested at the
mobile/outreach sites; the median time to linkage was 1 day (IQR: 1-7.5) for facility-based and 6
days (IQR: 3-11) for mobile/outreach sites. Disclosure of HIV status was a significant factor
associated with timely linkage to care: participants who disclosed their HIV status had a two and
half times earlier rate of linkage to care.compared-to-participants who did not disclose their HIV
status (p<0.001). Clients who reported that they tested because they wanted to get treatment for
HIV were 25% more likely to link to care (p=0.005). The study showed that more individuals
tested at the mobile/outreach site compared to the facility based sites (56% vs 44%, p<0.001),
however, HIV prevalence was higher in the facility testing group at 21.5% compared to 7.9% in

the mobile/outreach group (p<0.001).

The difference was seen in the HIV testing sites: the mobile sites were actively following people
up in their homes, and HIV testing was experienced by study respondents as more friendly and
more confidential, while at the facility-based sites testing was passive on the part of the staff, or
routine through a PITC approach. Nevertheless, processes and procedures for linkage to HIV care
section were similar for all clients, regardless of where they had tested, and all sites appeared to
be adhering to national guidelines for testing and linkage to care.

Qualitative findings of the study revealed that factors facilitating or impeding linkage to care
occurred at all levels: patient, provider, health system and contextual. However, patient and health-
system related factors were most prominent. The factors that facilitated linkage to care at the
individual level were: disclosure of HIV status to someone (spouse, family member, relative or
friend), support from family/relatives, and having symptoms of disease at the time of diagnosis.
On the other hand, fear of stigma, lack of disclosure, denial, being asymptomatic, and belief in
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witchcraft were barriers identified at the level of individuals. At the provider level, support and
good patient-staff relationships facilitated linkage, while negative provider attitudes and use of
abusive language to patients were reported barriers to successful linkage. Clear referral procedures
and well-organized clinic procedures were system-level facilitators of linkage, whereas poorly-
organized clinic procedures and visit schedules, overcrowding, long waiting times, and lack of
resources (including human resources and equipment) were reported barriers. Distance and

transport costs to HIV care centres were important contextual factors influencing linkage to care.

Conclusion

Timely linkage to care at six months after HIV diagnosis is much higher in Mbeya region in 2017
than was reported in other rural regions only a short time ago. Findings from this study suggest
that although mobile/outreach service delivery models-bring-HIV testing services closer to people
in remote and resource-constrained areas, and do increase testing, there is still a significant gap in
timely linkage to HIV care compared to sites within established health facilities. The more pro-
active and client-centred approaches observed at and reported by clients testing at mobile/outreach
sites did not result in a comparable rateof linkage to-—care. In this setting, health system
organizational factors, such as on-site services and.well-functioning routine procedures, are of
particular importance in facilitating linkage to care: these organizational factors, together with the
individual-level factors related to reasons for testing and readiness or willingness to accept an HIV
diagnosis and seek care, are powerful determinants of linkage. Even though the long waiting times
at care and treatment centres could themselves be a significant barrier to the linkage, overcoming
stigma, fear, and logistical barriers are of primary importance. Strategies that are more effective
are needed to further improve linkage through the mobile/outreach model of service delivery,
including increased attention to effectively communicating the importance of linkage to care and

adherence to HIV treatment and providing additional support.
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CHAPTER ONE
INTRODUCTION

1.0 Introduction

HIV testing, linkage to HIV care, and continuity of care are crucial for proper management of
HIV/AIDS (Hatcher et al., 2013; Wilton & Broeckaert, 2013). Thus, there is increasing interest
across sub-Saharan Africa, including in Tanzania, in accessing hard-to-reach populations along
major highways or trade corridors, in border areas, and in remote rural areas with HIV testing
opportunities and linkages to HIV care and management (Staveteig et al., 2013; Bassett et al.,
2015; CDC, 2016).

Mobile and outreach HIV testing can help to achieve universal HIV testing in sub-Saharan African
countries. However, despite the efforts being made by the Tanzanian government to address some
of the challenges to improving HIV testing and subsequent linkage to HIV care and treatment
services, such as increasing service outlets; studies conducted in.various regions of Tanzania show
that linkage to care is still low. Many factors can interfere with or facilitate successful linkage to
and continuity of care. This thesis describes and compares the populations accessing testing at
mobile/outreach versus fixed/facility-based testing sites, and compares the processes, dynamics,
and outcomes of linkage to care between these two models of HIV testing.

This introductory chapter describes Tanzania’s HIV/AIDS response, particularly in relation to
testing and linkage to care in the remote, hard-to-reach border region of Mbeya. It situates this
response and the challenges of testing and linkage to care in the context of the changing and uneven
patterns of the HIV pandemic in Africa and in Tanzania. This introduction sets the stage for the

study rationale. The chapter concludes with an outline of the thesis.



1.1 HIV: an uneven and African pandemic

HIV/AIDS is one of the world’s main public health problems, and it is estimated that about 36.7
million people are living with HIV/AIDS worldwide (WHO, 2017). Sub-Saharan Africa carries
the biggest burden of HIV infection, accounting for more than 70% of global infection, with nearly
1in every 25 adults (4.4%) living with HIV (UNAIDS, 2014; Kharsany & Karim, 2016). Women
living with HIV in sub-Saharan Africa account for 58% of the total number of people living with
HIV, with high rates of new HIV infections among young women aged 15-24 (Ramjee et al. 2013;
UNAIDS, 2014; AVERT, 2016). Although the number of AIDS-related deaths fell by 39%
between 2005 and 2013, Sub-Saharan Africa still accounted for 74% of all the people dying from
AIDS-related causes in 2013 (UNAIDS, 2014; Kharsany & Karim, 2016).

In the Sub Saharan Africa, ten countries (Ethiopia, Kenya, Malawi, Mozambique, Nigeria, South
Africa, Uganda, Tanzania, Zambia and Zimbabwe) account for more than 80% of all people living
with HIV in the region (UNAIDS; 2014b). South Africa and Nigeria account for 25% and 13%
respectively, while the East African countries (Tanzania, Kenya, and Uganda) account for 6%,
and Ethiopia 3% of all infections in SSA (UNAIDS, 2014; AVERT, 2016; Kharsany & Karim,
2016). In South Africa, the overall HIV prevalence was estimated at 12.7% in 2016, with
prevalence differing by provinces, with KwaZulu Natal leading at 16.9%, followed by
Mpumalanga and Free State at 14.1% and 14.0 % respectively, while the Northern Cape and
Western Cape had the minimum prevalence of 7.4% and 5.0 % respectively (Statistics South
Africa, 2016). The Tanzania HIV/AIDS and Malaria Indicator Survey 2011/2012 (THMIS),
reported HIV prevalence of 5.1%, with more females infected than males (TACAIDS, 2013,
AVERT, 2016). In a similar manner to South Africa, the shape of the HIV epidemic in Tanzania
also differs widely from one region to another, with HIV prevalence less than 2% in Manyara, and
reaching 14.8% in Njombe region (NACP, 2014; AVERT, 2015).

1.2. HIV/AIDS epidemic and national response to HIV/AIDS in Tanzania

Tanzania has a population of 44.9 million with an average life expectancy of 58.2 years (NBS,
2013; AVERT, 2015). Women are disproportionately represented among people living with HIV
in Tanzania, with the Tanzania HIV and Malaria Indicator survey of 2012 (THMIS) showing that



4.4% of women aged 15-24 years were seropositive while the rate among men of the same age
was 1.7% (TACAIDS, 2013; NACP, 2014b). In Tanzania, HIV is one of the major underlying
contributors to hospital admissions and deaths, and available data indicate that by December 2013,
a total of 1,411,829 people were living with HIV/AIDS, and 78,843 people died in 2013 due to
AIDS-related diseases (NACP, 2014). Recently, there has been a decline in the epidemic (Figure
1), together with an increased commitment by the Government of Tanzania since the first reported
case of HIV/AIDS in 1981 (NACP, 2012).

The National AIDS Control Program (NACP) was established in 1987 as the first response to the
HIV/AIDS epidemic. In December 2000, the Tanzania Commission of AIDS (TACAIDS) was
established and assigned to coordinate multi-sectoral responses to HIV/AIDS (TACAIDS, 2008).
Provision of HIV/AIDS-related counselling services in Tanzania started in 1988 through faith-
based organizations (FBOs) and Non-Governmental- Organizations (NGOs). In 1989, the
government established the first HIV/ testing sites in.the public sector, with a vision of making this
a routine practice (NACP, 2007; MOH, 2013; TACAIDS, 2013).

Mobile HIV Testing and Counseling (HTC) was started in the early 2000s to complement existing
approaches of HIV testing in the country, and to expand services to remote areas and hard-to-reach
communities (NACP, 2012; MOH, 2013). In 2004, Tanzania launched the National HIV/AIDS
care and treatment program and ‘provision of care and treatment services for HIV in public health
facilities (TACAIDS, 2013). Following on from this, in 2009 TACAIDS developed a National
Multisectoral HIV Prevention Strategy (NMPS 2009-2012), which was a major milestone in
response to the country’s HIV epidemic. Various prevention interventions were integrated to
enhance compliance in implementation (TACAIDS, 2013; NACP, 2014). According to current
policy guidelines, all testing sites are obliged to establish referral links to further HIV care and
treatment centres, as “health care providers should give extra attention to linking the clients with
follow up services” (NACP, 2012; MOH, 2013 page 8).

Tanzania’s HIV epidemic is attributed largely to heterosexual transmission, with 80% of infections
falling in this category (TACAIDS, 2013; NACP, 2014b). Since ART was made available in 2004,
the government has strengthened efforts to scale up care and treatment services. It is estimated that



21%-30% of people living with HIV (PLHIV) in Tanzania have registered at the Care and
Treatment Center CTC, and 69% of eligible adults were receiving ARVs by 2014 (NACP, 2014).
HIV prevalence has decreased significantly from an overall prevalence of 7.0% in 2003/04 to 5.1%
in 2011/12, due to increased education on HIV prevention and safe sex practices (NACP, 2014b;
TACAIDS, 2013). Fig 1 below illustrates the decline in HIV prevalence in the adult population
from 2003 to 2012. While an increase in HIV prevalence would be expected if incidence remains
stable and mortality declines, the prevalence in 2016 is reported at 4.7% (AVERT, 2017).
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Fig 1: HIV prevalence among adults aged 15-49 years in Tanzania between 2003-2012
Source: Tanzania-UNAIDS-Narrative report 2014

1.3. HIV testing and linkage to care

HIV testing in Tanzania is provided in both health facilities and out-of-facility sites (MOH, 2013).
Facility-based approaches include client-initiated counseling and testing, or voluntary counseling
and testing (VCT), and provider-initiated counseling and testing (PITC), as well as the Prevention
of Mother to Child HIV transmission (PMTCT) program (Kapologwe et al., 2011; MOH, 2013;
Layer et al., 2014). Out-of-facility modalities for HIV testing include home-based testing, stand-
alone VCTs, workplace or school-based testing, and community HIV testing through mobile vans



and organized HIV awareness campaigns (MOH, 2009; Njau et al., 2014; Cawley et al., 2015;
Sharma et al., 2015).

All individuals diagnosed as HIV positive must be linked to HIV care and treatment immediately
(MOH, 2013; Suthar et al., 2013). According to Dombrowski (2013), successful linkage to care is
defined as an individual completing a visit with an HIV medical provider within 90 days (three
months) of initial HIV diagnosis. At this visit, the CD4 cell count, HIV staging, and an evaluation
of the client’s need for ART initiation are done (NACP, 2012). Linkage to care is the bridge
between HIV testing and HIV treatment care and support (Suthar et al., 2013; Gerdts et al., 2014).
Timely HIV diagnosis and effective linkage into care and treatment are keys to improved outcomes
(Kranzer et al., 2010; Rio, 2011; Sharma, 2015). Rosen and Fox (2011), defined linkage to care
by stages, from registration at the Care and Treatment Center to ART initiation and full
engagement in HIV care. Others defined linkage to care as the first visit to a primary health care
or an HIV care provider authorized to prescribe ART after HIV diagnosis (Marks et al 2010; Rio,
2011). In this study, linkage to-care is defined as-attending and completing the first step of
registration at the HIV care clinic.and receiving an HI care-and treatment card (Rosen & Fox,
2011; Keller et al., 2013).

1.4. HIV testing and linkage to care guidelines in Tanzania

The Ministry of Health and Social Welfare in Tanzania developed the National Comprehensive
HTC Guideline, which combines all aspects of HTC into one document. These include VCT,
PITC, home-based counselling and testing, outreach HIV testing, and special organized testing
events and campaigns, in order to facilitate smooth entry to care and treatment services (NACP,
2014). This was expected to increase access to the care and treatment services through increased
service outlets, although the literature demonstrates that referral and linkage remain problematic
in Tanzania, with a number of studies showing a linkage of less than 28% within a year (MRACP,
2014; Nsigaye et al., 2009; Simmelink, 2014). The national HTC guidelines (2013) stipulate that
after completion of HIV testing, all HIV positive clients should be linked to HIV care at designated
centers known as care and treatment centers (CTCs), to assess their need of anti-retroviral therapy
(ART), as well as to assess their immediate medical needs, and provide TB screening (NACP,
2012). Depending on CD4 results and clinical staging, the client will either be started on ART or
will be followed up regularly to monitor disease progression (NACP, 2012; MOH, 2013). At the



time of the current study, the cut-off point for ART initiation was a CD4 count of 350 cells/pL.
Tanzania has since adopted the most recent WHO guidelines for “test-and-treat”, where someone
who tests positive for HIV is immediately initiated on ART irrespective of their CD4 count (WHO,
2016).

1.5. Mobile/outreach HIV Testing Services in Tanzania

In Tanzania, outreach and mobile testing sites have been implemented to improve on historically
low rates of HIV testing (Ostermann et al., 2011; NACP, 2012; MOH, 2013). In response to these
low rates, mobile and outreach testing sites have been introduced in Tanzania, reflecting an
increased interest in providing early detection of HIV, and subsequent care and support for hard-
to-reach populations (NACP 2012; MOH, 2013). Although outreach and mobile testing have
increased the rates of HIV testing uptake in Tanzania (Ostermann et al., 2011; Njau et al., 2014),
linkage to care from outreach as oppoesed-to from facility-based testing sites has not been evaluated.
However, research from South Africa and Kenya suggests that linkage to care may be poorer from
outreach testing sites compared to facilities (Bassett et al., 2014; Naik et al., 2015; Muhula et al.,
2016). Efforts are being made by the Tanzanian government to improve HIV testing and
subsequent linkage to HIV care.and-treatment services, but studies conducted in various regions
of Tanzania shows that linkage .to .care. remains. poor, (Nsigaye et al., 2009; MRACP, 2014;
Simmelink, 2014).

1.6. Description of study setting: Mbeya Tanzania

Tanzania is an East African country bordering Kenya, Uganda, Burundi, Rwanda, Congo, Zambia,
and Malawi. Tanzania’s population of about 45 million lives in 30 regions and 125 districts, with
more than 80% of people living in rural areas. Mbeya region is situated in the southern part of the
country, more than 800 km from Dar-es-Salaam. It has a population of 2,707,410 people, with
about 80% of these being self-employed in small-scale business and farming (NBS, 2013). Mbeya
region has eight administrative districts divided into ten councils. It is on the highway to Malawi,
Zambia and Congo, and has high population mobility which is associated with cross-border
business and social interactions, thought to pose a high risk for HIV infection and challenges for
continuity of care (MRHR, 2010; MRACP, 2012). The majority of people live in remote hard-to-
reach areas with infrastructure problems, including poor roads, and lack of electricity and water
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(NBS, 2013; MRACP, 2014). About 23% of people in Mbeya live more than 5 km from a health
facility, and 15% are more than 15 km from a health facility (TACAIDS, 2013).

1.6.1. HIV/AIDS Status and health care services in Mbeya region

HIV/AIDS is one of the major public health problems in Mbeya region, and Mbeya has remained
among the three regions with the highest prevalence of HIV in the country for over a decade
(TACAIDS, 2013; MRACP, 2014). HIV prevalence in Mbeya was found to be as high as 16.6%
among adults in the early 2000s (Arroyo et al., 2005).

The majority of health facilities in the rural areas do not offer CD4 testing or HIV treatment
services. The region has a total of 430 health facilities in a distribution of 20 hospitals, 36 health
centres, and 374 dispensaries. Out of these 430 facilities, 350 facilities provide Prevention of
Mother to Child Transmission (PMTCT) services (MRACP, 2014). Mbeya has a total of 312 health
facilities where clients can receive HTC services through recommended approaches; however,
only 68 of these (21.7%) offer HTC services, posing a challenge to individuals who need to access
HIV care services in the region (MRACP, 2014). Access to ART is a challenge for most HIV
clients living in rural settings, with distance, poor infrastructure, and poverty being some of the

constraints to successful referral of patients to facilities offering CTC services (MRHR, 2010).

1.6.2. Addressing low rates of HIV testing: Mobile HIV Testing Services in Mbeya Region
Despite near universal knowledge about HIV testing and increases in facilities offering HIV testing
in Mbeya, rates of HIV testing remain low. Reports up to 2010 showed that about 11.7% of people
in the region had tested for HIV at least once in their lifetime (MRHR, 2010; NACP, 2012) , while
the THMIS found that 67% of adult women and 50% of men in Tanzania had been tested for HIV
at least once in their lifetime. By 2013, Tanzania’s UNAIDS 2014 progress report found that only
28.4% of people aged 15-49 had taken an HIV test in the past 12 months and knew their results
(TACAIDS, 2013; AVERT, 2016).

Among the first Non-Governmental Organizations (NGOs) to deliver stand-alone VCT, outreach
HIV testing services, and home-based care services were ANGAZA, which was working with the
African Medical and Research Foundation (AMREF), and KIHUMBE (Kikundi cha Huduma



Mbeya), meaning ‘home-based care services in Mbeya’, a local organization sponsored by
USAID. (MRHR, 2010; AMREF, 2012).

Mobile and outreach services, mostly operated by NGOs, usually offer only VCT services. These
sites typically do not offer HIV care and treatment services, with the exception of the research
mobile laboratory operating under the Mbeya Medical Research Centre (MMRC), which offers
CD4-count testing at the point of care. All clients that test HI\VV-positive must be connected to the
nearby facility-based sites for registration or linkage into HIV care and treatment services, for
further care and necessary support (MRHR, 2010; MRACP, 2014). There are now several NGOs,
working in collaboration with the Mbeya Region AIDS Control Program, that are offering
mobile/outreach HIV testing and counseling services in Mbeya including: Walter Reed Program,
Mbeya HIV Network, KIHUMBE Oaktree, SHDEPHA, Engender health, ANGAZA, Mango
Tree, Lufingo Waviu (‘Waviu’ is a Swahili word for people living with HIV), PHEDEA, ST JOHN
HUS and CARITAS.

There are at least two organizations offering outreach HIV counselling and testing in each district
of the Mbeya Region. The Mbeya Medical Research Centre (MMRC) mobile laboratory, also
known as the Mobile Diagnostic and Training Centre (MDTC), has been offering CD4-count tests
since 2009, covering between eight and twelve sites every three months (MMRC, unpublished
data). Available statistics from the Mbeya Regional' AIDS Control program annual reports
(MRACP) suggest that more people undergo HIV testing at mobile/outreach HIV testing services
(56%) compared to facility-based services (44%); however, only about 28% of all people tested
were subsequently linked to HIV care (MRACP, 2012, 2014). In the next chapters, we will explore

some of the elements influencing linkage to care in the two approaches to HIV testing services.

Despite efforts to reach clients and offer HIV testing services, the main challenge is still the linkage
and continuity of care for HIV positive clients, especially in the rural settings. This is because most
facilities in remote areas do not have the capacity to offer HIV care services, including HIV
staging, CD4-count testing, ART initiation, and other necessary laboratory services (MRHR, 2010;
MRACP, 2014). Nevertheless, the annual Mbeya Region Hospital Report (MRHR) shows that
there has been a substantial increase in facilities offering HTC services and HIV education

campaigns since 2006. HIV testing has improved, and by 2014 about 53.8% of people have ever



tested for HIV and received their results in Mbeya (THMIS, 2011/12; MRHR, 2014). HIV testing

accessibility and uptake has improved, but linkage to care remains a challenge.

1.7. Rationale of study

Tanzania has a high and uneven rate of HIV prevalence, with Mbeya region being among the three
most-affected regions. There is increasing interest in accessing hard-to-reach populations along
the highways and remote rural areas, and linking them to HIV care and management (Grabbe et
al., 2010; van Schaik et al., 2010; Medley et al., 2013; MOH, 2013; Bassett et al., 2015).

HIV testing is available through health facilities and community-based HIV testing sites, such as
stand-alone VCT, mobile and home-based services, and other outreach testing services like
campaigns, door-to-door testing etc. Mobile testing activities have been instituted to increase
access and uptake, and available statistics suggest that more people prefer testing at mobile
outreach services than at fixed health factlities (MRACP 2012;-Meehan 2014). Despite increased
HIV testing opportunities, linkage to care remains low, and a comparison of the rates and processes
of linkage to care between these models has not been conducted. Moreover, there is little
documentation regarding the kinds of the population and the reasons for using different models of
HIV testing. Based on other healthcare access models, there are reasons to expect that factors
facilitating or inhibiting effective linkage to care would differ between different models of services
delivery (Medley et al., 2013; Gerdts et al., 2014;.Naik et al.,.2015).

There has been little research on overall linkage to care in Tanzania, and to our knowledge, none
on whether linkage to care differs between clients diagnosed at mobile/outreach sites compared to
health facilities, nor on factors facilitating or inhibiting successful linkage to care between these
two models of service delivery (Bassett et al., 2014; Labhardt et al., 2014). These differences may
occur at the patient level, at service provider level, at the facility level, or at the level of the health
system as a whole. For example, factors enhancing access to testing, such as dedicated outreach
staff, may enhance linkage to care for those testing in mobile/outreach facilities, while factors such
as geographic distance between patients’ homes and testing sites, weak referral systems, and lack
of structural links between testing and treatment sites, may lead to disconnects between testing
and care (Holzemer et al., 2007; Nsigaye et al., 2009; Leon et al., 2014).



Hence, this study sought to describe and compare the populations accessing testing at
mobile/outreach and fixed/facility-based testing sites, and to compare the processes and outcomes
of linkage to care between these two models of HIV testing, as well as to identify the factors
influencing linkage to care after a positive HIV test result. This study aims to describe and compare
rates of linkage to care and to identify and explore the determinants of linkage to care in the 6
months following an HIV positive test result, in mobile and facility-based models of HIV testing
in Mbeya region. The findings of this study will inform policy recommendations for HIV testing,

linkage and continuity of care in the country.

1.8 Outline of the thesis

After this introductory background chapter, Chapter 2 reviews literature related to HIV testing,
linkage to care, and factors influencing. the uptake of testing and linkage to care in a conceptual
framework, which includes individual; healthcare provider, health system, and contextual levels.
Chapter 3 presents the objectives, design and methods of the study, as well as more detail on the
study setting within Mbeya region. The findings of the research are reported in Chapters 4, 5 and
6, in the form of manuscripts published in or submitted to peer-reviewed journals. Each manuscript
addresses one or more specific study objectives. Chapter 4 presents the major quantitative
outcomes of the study: the rates, timelines and determinants of linkage to care in the first six
months after HIV diagnosis, between two arms of a cohort of over 1000 newly-diagnosed HIV
positive clients who tested at mobile or outreach or facility-based sites. Chapter 5 reports
quantitative and qualitative findings about the populations accessing the two models of testing, as
well as the processes and dynamics of testing and linkage to care between the two models, while
Chapter 6 explores the primary outcomes more deeply by reporting primarily qualitative findings
about the facilitators and barriers to linkage to care. Chapter 7 summarizes and synthesizes the
findings, and discusses them in relation to the literature, the study objectives, and the conceptual
framework. Finally, Chapter 8 offers the conclusions of the study, and recommendations arising

from this research.
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CHAPTER TWO

LITERATURE REVIEW and CONCEPTUAL
FRAMEWORK

2.0. Introduction

This chapter reviews the literature about the uptake and modalities of HIV testing and linkage to
HIV care after testing HIV positive. The first section reviews different approaches and models of
HIV testing, in relation to the Tanzanian national guidelines for HIV testing and HIVV management.
This section also covers factors that influence uptake of HIV testing. The second section of the
literature review concerns the processes for linkage to care in HIV treatment programs. In this
section, the factors that influence successful linkage to care are reviewed. In the final section, a
conceptual framework that proposes to investigate linkage to care at the individual level,

healthcare provider level, health system-level;-and-contextual-levels is presented.

2.1. Approaches and guidelines for HIV testing and counselling

HIV testing is an important step for HIV-diagnosed individuals to seek and receive treatment and
care, thus contributing to preventing further HIV transmission. As medications and treatment for
HIV become widely available, HI\V testing and efforts to link HIV-positive individuals to available
treatment and care have become important policy priorities in African countries (Staveteig et al.,
2013; Gerdsts et al., 2014). Despite the fact that more than 90% of people in Africa are aware of
HIV and know where to get HIV counselling at testing services, HIV testing uptake is still not
optimal (Musheke et al., 2013; Mabuto et al., 2014). Literature shows multiple factors influencing
peoples' decision to go for HIV testing, including deterioration of physical health, the death of a
sexual partner or child, and availability of treatment (Musheke et al., 2013; Layer et al., 2014). On
the other hand, fear of HIV-related stigma, perceived inability of health workers’ to maintain
confidentiality, long distances to VCT sites, and the psychological burden of living with HIV
inhibit uptake of HIV testing, and hence generate the need for expansion and use of alternative
models for HIV testing services to improve uptake (Matovu & Makumbi, 2007; Musheke et al.,
2013; Mabuto et al., 2014). The World Health Organization (WHO, 2012) underlines that no single

HIV testing delivery model will suit different types of epidemics and different intended
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beneficiaries, and thus suggests that countries should use a combination of approaches to expand
HIV testing services, improve access for hard-to-reach populations, and serve people who are
unlikely to seek HIV testing on their own (WHO, 2012; Staveteig et al., 2013). Improving access
to tests can help identify people in the acute stage of HIV infection and timely initiation of ART
leads to better outcome of HIV management (Hatcher et al., 2013; Wilton & Broeckaert, 2013).

2.1.1. HIV testing and available approaches

HIV tests became available in 1985, some years after the HI virus was discovered to cause AIDS.
HIV testing services were initially only available in clinic settings, offered to patients presenting
with AIDS-related symptoms. Before treatment for HIVV was available, many people questioned
the benefit of HIV testing, and the potential harms that might arise following a positive HIV
diagnosis (WHO, 2012; Staveteig et al., 2013). With the availability of ART in developing
countries, Provider-initiated testing and-counselling (PITC). began to be considered and promoted
(Staveteig et al., 2013; Kok et al., 2015).

PITC is a strategy where healthcare personnel recommend HIV testing, usually to individuals
whose symptoms suggest HIV infection, or whose presumed behaviour suggests exposure (WHO,
2012; MOH, 2013) though as discussed below it is sometimes offered routinely to all clients in
health facilities. It was begun in the Antenatal care (ANC) clinics following the finding that ARVs
could reduce mother-to-child transmission (MTCT), however, PITC implementation was limited
(WHO, 2012). The WHO suggested that PITC should also be prioritized in other clinical settings,
like TB, STI and key population clinics (WHO, 2012).

In Tanzania, HIV testing and counselling was introduced for the first time in 1989, but initially
offered in the clinic setting only. During the roll-out and scale-up of this service package, and
evolution of other testing and counselling approaches including mobile and outreach testing in
2004, VCT services were offered outside clinic settings (WHO, 2012; MOH 2013). The use of
different approaches and models of HIV testing service delivery, from health facility-based to
mobile/outreach services, have been explored to reduce stigma and discrimination around
HIV/AIDS, thus helping people to know their HIV status and access treatment that improves
quality of life (WHO, 2012; AVERT 2013).
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HIV testing through mobile and outreach services, including but not limited to stand-alone VCTSs,
workplace testing, door-to-door campaigns, and other outreach testing, was introduced as an
alternative model to service delivery in remote areas (NACP, 2012; MOH, 2013). Available
evidence shows that a significant percentage of people prefer to test for HIV in the mobile or other
outreach services, rather than at facility-based sites (Ostermann et al., 2011; MRACP, 2012).
Receiving results immediately after testing was reported to reduce people’s anxiety, hence making
the initial approach to testing and returning for results a few days later obsolete (USAID, 2009;
MOH, 2013).

2.2. HIV testing at facility-based or clinic setting

Facility-based HIV testing is a component of specific health care services offered in clinical
settings that could be a place of addressing other health problems as well (Staveteig et al., 2013).
The first HIV tests became available in 1985 and it-was initially performed only in hospitals or
clinic settings. In the public healthcare facilities, HIV/ testing and counselling (HTC) was made

available as part of an integrated clinical service (Meehan et al., 2015; Staveteig et al., 2013).

Multiple factors, including poor access to health facilities, failure of risk-based assessments as the
basis for testing, stigma, fear, and practical-obstacles;-such-as-transportation and cost were noted
to affect uptake for HIV testing (Bassett & Walensky, 2010). Also in Meehan et al., (2015)
instances of poor staff attitude and long waiting times were reported as obstacles to HIV testing at
public health facilities. Literature shows that uptake of HIV testing has been increasing in the Sub
Saharan African countries, due to availability of ART and technology for instance, availability of
rapid tests and less invasive testing reduced the burden to the client and care providers and the
necessity of returning to the clinic to receive results was removed and thus increasing uptake for
HIV testing (Rizza et al., 2012; Staveteig et al., 2013; WHO, 2012).

In health facility settings, Provider-initiated counselling and testing (PITC) or routine HIV
testing— refers to HIV testing and counselling recommended at health care facilities as a standard
component of medical care. Routine HIV testing in clinic setting was recommended in 2007 by
World Health Organization to increase HIV testing uptake and to avoid missed HIV testing
opportunities in health care facilities so that more people can be diagnosed, linked to HIV care,
and provided ART. This has shown improvement in antenatal care, STIs and Tuberculosis
departments (Bassett & Walensky, 2010; Rizza et al., 2012; WHO, 2012).

13



2.3. Addressing barriers to HIV testing through mobile/outreach and

community testing programs

Among other advantages of mobile and outreach testing, it was reported that the approach
decreased transport costs and other social barriers to HTC access common at the facility-based
services (UNAIDS, 2010; WHO, 2012; Medley, 2013). Meehan et al. (2014) reported that Mobile
HTC provides an opportunity to target specific populations and settings like the workplace,
transport hubs, and communities. Thus, mobile and outreach HIV testing approaches play a major
role in reaching groups of people who do not typically access HIV testing services at a clinic.
These approaches were also expected to remove structural, logistic and social barriers to HTC,
including—in the case of home-based and mobile or outreach HTC—costs associated with
transportation to facility-based services (WHO, 2012; Meehan et al, 2014). UNAIDS (2010)
reported that such community-based-programs have improved HIV testing and linkage to care, as
well as strengthening community mobilization and attitudes towards HIVV/AIDS in general. In a
randomized comparison of home and clinic HIV testing in Uganda, Lugada et al. (2010) found
that more people preferred home=-based testing than clinic-testing; this was also reported in
Tanzania and South Africa by MRACP (2012).and:Meehan et al. (2014). Studies conducted in
South Africa and Tanzania on_characteristics and choices of people for different HIV testing
approaches showed more men access mobile HIV testing services than clinic testing (Meehan et
al, 2014; Njau et al., 2014). This finding emphasizes the importance of taking HIV testing services
to the people to enable them to utilize the opportunity (Grabbe et al., 2010; Bassett et al., 2015)

A systematic review of home-based voluntary HIV testing in Sub-Saharan Africa showed high
acceptability of outreach and home-based HIV testing models: more than 70% of people tested at
HIV testing campaigns and home-based testing services (Sharma et al., 2015). In a study
conducted in Cape Town on characteristics of clients accessing mobile compared to clinic testing
sites, the clients tested at the mobile HTC reported that they were passing by and took advantage
of the opportunity to test, while those who accessed care at the clinic-based site reported that it

was because the clinic was closer to home or workplace (Bassett et al., 2015). Distance and travel
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cost to the testing site was not statistically significant, although time spent was less in the mobile
than the clinic testing sites (Meehan et al., 2014; Naik et al., 2015).

2.4. Linkage to HIV Care and treatment

Effective linkage to HIV treatment care and support is a critical step in the HIV treatment and care
cascade (WHO, 2012; Gerdts et al., 2014). All individuals diagnosed as HIV positive at any HIV
testing site have to be properly linked to HIV care and treatment for assessment of immediate
medical needs (WHO, 2012; MOH 2013). Immediate linkage to HIV treatment, care and timely
initiation of ART leads to a better prognosis of the disease, and prevention of transmission of HIV
to others (WHO, 2012; Hatcher et al., 2013). There was limited literature on HIV linkage to care

at the time of this study, with most literature becoming available in 2014-2017.

A range of factors may facilitate or mitigate the process of linkage in the trajectory of HIV care
from the point of diagnosis to initiation of ART. These influences may occur at the level of the
patient/individual, the healthcare provider, or the health system, or may be influenced by other
factors acting at the structural .or contextual level. Interruptions may occur at the level of the
individual, such as choosing nat to.go for ajrepeat visit (Macpherson et al., 2012; Layer et al.,
2014). However, this interruption. may. reflect.a problem in.communication or relationship with
the care provider, or with the organization of the program or the health system, as well as factors
intrinsic to the patient’s context, such as family or work commitments, lack of money for transport

costs, and long distances to the clinic (Nakigozi et al., 2013; Wachira et al., 2014).

2.4.1. Poor linkage to care

Low or delayed linkage to care leads to HIV positive individuals not benefiting from HIV care.
Hence, efforts to improve coverage for HIV care and treatment services are hampered, resulting
in increased risk of HIV transmission to others (Hayes et al., 2011; Mugavero et al., 2011; Gerdts
et al., 2014) A study conducted in KwaZulu-Natal, South Africa, reported that about 82% of
people knew their HIV status, but only 45% had been linked to HIV care and treatment services

(Haber et al., 2016). In a study conducted in Los Angeles on testing and linkage to care for 717
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HIV positive clients, it was found that about 60% entered into care within 3 - 6 months after HIV
results, but 34% of clients had still not entered into care after one year (Oruga et al., 2012). It was
also pointed out that people testing in sites with no HIV care facility were more likely to be
unlinked to care compared to those testing in sites with HIV care services, and more males were
not linked to care than females (Oruga et al., 2012; Wachira et al., 2014). A study conducted in
Lesotho pointed out that a community-based HIV testing and counselling approach is widely used
in Africa as part of scaling up HIV testing access, but the rates of linkage to care and ART initiation
are still low (Labhardt et al., 2016). In another recent study, conducted in Umlazi township, in
Durban, South Africa, on linkage to HIV care, it was found that individuals testing at the mobile
services were 33% less likely to undergo CD4-count tests than individuals testing at the clinic
services (Bassett et al., 2014). The evidence from the literature shows that linkage to care is still a
problem in many SSA countries.

2.4.2. Barriers to successful linkage-to-HI\/ care

Literature shows that multiple factors may be responsible for delay or failure for linkage to HIV
care at different levels (Figure 2: Conceptual framework). Studies conducted in South Africa,
Kenya and Tanzania found that fear of stigma, lack of disclosure:of HIV status to relatives or other
individuals, and being reluctant toyenter into, HI\/; care if asymptomatic at the time of diagnosis
were the key factors reported as barriers to successful linkage to care at the individual level (Layer
et al., 2014; Ostermann et al., 2015; Sharma et al., 2015; Fatoki, 2016;) The authors argued that
delay in seeking care after testing HIV positive was more likely to happen in clients who did not
expect to get HIV positive results and those who had difficulties in disclosing their status (Medley
et al., 2013; Naik et al., 2015).

At the provider level, negative healthcare provider attitudes and limited support were reported to
hinder linkage and engagement into care (Govindasamy et al., 2012; Layer et al., 2014). At the
program and health system level, the published literature shows a number of factors influencing
linkage to care. A study conducted in Mwanza, Tanzania by Nsigaye et al. (2009) on linkage to
care and referral systems to HIV care and treatment, showed a very low linkage (14%) at four
months after HIV diagnosis. The study pointed out that the 86% of clients diagnosed with HIV

who were not linked to care and treatment services had missed opportunities for timely initiation
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of antiretroviral therapy, resulting in poor prognosis of the disease (Nsigaye et al., 2009).
Respondents in this study expressed a desire for HIV treatment services to be in close proximity
to their homes, rather than being referred to the city for further HIV care (Nsigaye et al., 2009).
Another study on barriers for linkage conducted in Iringa, Tanzania reported multiple
compounding barriers to linkage and progression in the continuum of HIV care, including rigid
clinic organizations or practicalities of care at the clinic, congested clinics, poor service, and clinics

being out of stock of supplies (Layer et al., 2014).

Availability of alternate healing systems (like spiritual or traditional treatment), long distances to
the facility offering HIV care services, and costs related to transport were among the contextual
factors associated with delay or failure to linkage into HIV care services (Nsigaye et al., 2009;
MacPherson et al., 2012; Mutasa-apollo, 2013; Layer et al., 2014; Genberg et al., 2015).

2.4.3. Facilitators of successful linkage to care

Studies conducted in Kenya, Tanzania, Uganda, Malawi and South Africa on factors facilitating
linkage to care indicate that these factors can be grouped at the individual or patient, health
provider, health system, and contextual levels (MacPherson et al., 2012; Hatcher et al., 2013; Layer
et al., 2014). It has been shown that the disclosure of HIV positive sero-status to the spouse or
family members, and social support from significant others, increased the likelihood of enrolling
into care at the individual level (Hatcher et al., 2013; Hodgson ‘et al., 2014; Layer et al., 2014). A
good relationship between patients and healthcare providers, proper education, and availability of
equipment were mentioned as enhancing linkage to care at healthcare provider level
(Govindasamy 2012; Nakigozi et al., 2013). Integration of HIV testing and HIV care services,
good patient-staff relationships, and short clinic waiting times were some of the factors identified
to enhance linkage to HIV care at health system level (Genberg et al., 2015; Naik et al., 2015).
At contextual level, short distances to the care and treatment centres, availability of home-based
care providers, and community mobilization activities facilitated linkage and engagement into HIV
care (Hatcher et al., 2013). Some studies on linkage to care pointed out that enhanced or facilitated
linkage to care achieved higher percentage of linkage and timely ART initiation, and ultimately
suppression of viral load in individuals diagnosed with HIV (Kapp et al., 2014; Sharma et al.,
2015; Ware et al., 2016; Kiene et al., 2017).
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2.5. Guidelines for HIV testing and HIV management

Development of global guidelines that ensure the appropriate use of evidence is one of the core
functions of the WHO (WHO, 2012). The WHO has been developing and updating HIV
prevention, care, and treatment guidelines as the need arises, based on the research and
development of antiretroviral treatment of HIV/AIDS (WHO, 2016). The WHO (2012)
recommended the use of a combination of strategies for HIV testing and counselling because it
was realized that the modalities for HIV testing at the health facility premises will not be able to
reach most people, especially those in remote areas. It was recommended that countries should
choose a combination of approaches to increase HIV testing uptake, and link HIV positive patients
into care for timely initiation of ART (WHO, 2012).

2.5.1. HIV testing guidelines in relation-to different HI\/ testing approaches in Tanzania
Like most African countries, Tanzania follows WHO recommendations for the management of
HIV/AIDS (MOH, 2015). For smooth implementation of HIV testing with different approaches,
the Ministry of Health and -Social Welfare in—Tanzania: recently drafted the National
Comprehensive HIV Testing and Counseling,(HTC) guideline, which combines all approaches to
HTC into one document. The aim of this guideline is to improve HIV testing, prevention, linkage
and enrolment into care, retention and adherence in general HIV care and treatment, and
management of comorbidities in HIV/AIDS (NACP, 2014). Home-based and other outreach HIV
testing programs have been put in place to improve the low uptake by community members of
HIV testing and subsequently linking those individuals to HIV CTCs. Since most of the
outreach/mobile HIV testing sites do not have the ability to offer HIV treatment and care services,
the National comprehensive guideline for HIV testing and counselling (2013) emphasizes the
importance of connecting all HIV positive diagnosed clients into HIV care for the proper
management of HIV/AIDS. According to the guidelines, “It is the responsibility of HTC program
and providers to ensure that HTC clients and patients are connected with appropriate services
following HTC” (MOH, 2013, p-8).
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During the time of this study (2014), Tanzania’s HIV/AIDS management was still following the
previous WHO clinical staging recommendations, that require CD4 counts to complement the
clinical stage classification system, with a cutoff point for ART initiation of a CD4 count of 350
(NACP, 2012). The National guideline on management of HIVV/AIDS indicates that provision of
HTC, including ARVs, should take place at assessed and registered healthcare facilities, which
have trained personnel (MOH, 2015). These CTC facilities should also be integrated with other
services, such as TB clinics, Sexual and Reproductive Health, Family Planning, PMTCT, social
welfare and spiritual support, legal support, and home-based care services (National AIDS Control
Program, 2015).

2.5.2. Guidelines for managing newly-diagnosed HIV clients
The 2013 National Standard Operating Procedures for HIV Care and Treatment - Tanzania
(NACP, 2013) recommended the following steps for managing HIV diagnosed clients:
Initial clinic visit:
» Assess patient’s needs; record demographic information and patient contact details,
issue relevant forms, and direct patient to appropriate point of care.
« Do a confirmatory HIV test if there is doubt of their status, and CD4 cell count or
sputum smear if indicated before the patient meets a counsellor and a clinician.
» Specimen/samples (like blood, urine, sputum) for baseline investigation should be

done within the facility or sent to a referral laboratory on the same day.

Follow-up visit:

 Patients recommended for therapy will meet a counsellor/clinician to discuss
adherence, dosing, and adverse reaction management.

+ Patients will be scheduled for follow-up monthly for the first six months depending
on an assessment by the clinician. After the patient is clinically stable with good
adherence for at least six months or more and no history of drug toxicity or recurrent
Ol he/she may see at two-monthly intervals or more as agreed between clinicians and

the patient.
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« During the visits, patients will see a clinician, pick up medication, and meet a
counsellor.

« At six months intervals, CD4 counts, and other blood tests will be performed. Patients
will be evaluated to assess response to therapy.

« Patients not yet eligible for ART require regular clinical and laboratory assessment
(clinical staging and CD4 count) every 6 months.

» All patients should report to CTC if their condition deteriorates even if it is before

their next scheduled visit.

2.6. Loss of patients between HIV Testing and HIV Care and Treatment

Center

A recent and growing body of literature on retention in HIV care between testing and treatment in
sub-Saharan Africa reveals a significant loss of patients-in-every step of the process, from HIV
testing to registration at the CTC (Losinaet-al., 2010; van Schaik et al., 2010; Mugglin et al., 2012;
Evangeli, Newell, & McGrath, 2016; Haber et al., 2015). A systematic review for sub-Saharan
African countries showed that about one-quarter of HIV positive individuals are lost to care
between testing HIV-positive and-having a CD4 count done (Sharma et al., 2015). Some clients
do not register at any healthcare facility:at;all, and -this .is especially true for those who are
asymptomatic (Layer et al., 2014; Wynberg et al., 2014). From the initial visit to the healthcare
facility to receipt of CD4 count results or clinical staging, about 41% of patients who provide

samples for CD4 never return for their results (Elul et al., 2014).

In a systematic review and meta-analysis for sub-Saharan Africa on loss to follow-up between
HIV diagnosis and ART initiation, it was found that individuals who were not eligible for ART
were more likely to be lost to follow-up compared to clients who were eligible for ART (Mugglin
et al., 2012). Elsewhere it was reported that some loss to follow-up occurs in early stages of the
care cascade before the clients’ ART treatment eligibility is known. It was argued that patients
have to complete several visits to the facility before it is decided whether they need immediate
care or not, resulting in loss of clients between HTC and HIV care (McGrath et al., 2010; Haber

et al., 2015). HIV positive clients living more than 10 kilometres from an HIV care facility are
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more prone to drop out of the cascade compared to those living closer to the HIV care facility
(Losina et al., 2010; Govindasamy et al., 2011; MacPherson et al., 2012).

2.7. Conceptual Framework for factors influencing successful linkage to care

As shown above, interruptions in successful linkage to and subsequent continuity of care among
HIV positive patients may occur at different levels, and a range of factors may enhance or inhibit
the process from the point of diagnosis to initiation of ART (Nsigaye et al., 2009; Hatcher 2012).
The interruptions or barriers may occur at the level of the patient, due to stigma, being
asymptomatic at the time of diagnosis, denial, lack of support from family or friends, or failure to
disclose to the spouse and significant others. (Medley et al., 2013; Cummings et al., 2014; Dima,
Stutterheim, Lyimo & de Bruin, 2014; Layer et al., 2014). At the healthcare provider level, a poor
patient-staff relationship, lack of privacy,-and confidentiality concerns may influence a client’s
decision to enter HIV care (Govindasamy et al., 2012; Nakigozi et al., 2013; Sharma et al., 2015).
At the health system level, over-erowded or congested clinics, long waiting hours, poorly
organized clinic procedures, and lack of laboratory services, machines and reagents were some of
the reported factors negatively influencing linkage and continuation in HIV care (MacPherson et
al., 2012; Hatcher at el, 2013; Nakigozi et al., 2013; Wachira at al., 2014; Sharma et al., 2015).
Sometimes the wider socio-economic and cultural context may influence a client’s decision to
enter HIV care, such as long distances to the clinic.offering HIV care service, high costs related to

transport and work commitments.

Thus, people may be influenced by factors acting at one or more of these levels (Rosen & Fox,
2011; Gerdts et al., 2014; Hodgson et al., 2014; Layer et al., 2014). For example, all HIV positive
clients should be given a referral letter or memo for the nearby CTC. However, at the CTC, the
clients may require a number of visits before a decision is made regarding whether s/he needs to
start treatment or not. An interruption in linkage and continuity may occur at the level of the patient
if the client does not to go to a repeat visit, although this interruption may reflect a problem with
the organization of the system, or communication from the provider, as well as factors intrinsic to
the patient and his/her context, such as family or work commitments, or lack of money for transport
costs (Rosen & Fox, 2011; Hatcher at el., 2013; Naik et al., 2015; Sharma et al., 2015). All of these
factors and processes may interfere with linkage and continuity of care, therefore efforts must be
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made to ensure successful linkage into care by addressing the factors influencing linkage to care
at all levels (Gerdts et al., 2014; Maulsby et al., 2015; Katz et al., 2017).
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Figure 2: CONCEPTUAL FRAMEWOREK HIV LINKAGE TO CARE
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CHAPTER 3

AIMS AND OBJECTIVES, METHODOLOGY AND
ETHICAL CONSIDERATIONS

3.0. Aims of the study

This study aims to describe and compare rates and determinants of linkage to care in the first six
months following an HIV positive test result, between mobile and facility-based models of HIV

testing, in Mbeya region, Tanzania.

3.1. Specific Objectives:

1. To describe and compare the populations-accessing-testing at mobile/outreach versus
fixed/facility-based testing-sites-in.rural settings-of Mbeya.

2. To measure and compare time to linkage to care of HIV positive individuals tested at the
mobile versus facility services, aver the first six months after diagnosis in rural settings
of Mbeya.

3. To describe and compare the processes.and dynamics of linkage to care between mobile
and facility-based models.

4. To identify factors (patient, provider, health system, and contextual barriers and
facilitators) associated with linkage to HIV care services among newly diagnosed HIV
positive individuals in the mobile services and facility-based services.

3.2 Study design and overview of the project

This study used an explanatory sequential mixed method design, where qualitative methods were
applied to explain the results obtained by the quantitative study (Creswell, 2015). Mixed methods
study designs have been viewed as a useful alternative to either quantitative or qualitative method
alone, as the strengths of one method mitigate the limitations of the other, yielding more

informative and useful results (Leech & Ownuegbuzie 2007; Creswell, 2015).
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3.2.1. Quantitative study

Quantitative data were collected through a cohort study, in which 1012 newly HIV diagnosed
individuals, who tested in either facility-based or mobile/outreach site were enrolled and followed
up for a period of six months. Data were collected through documents, guidelines, and records
(register books and reports) to gather information related to individuals attending HIV testing
services in both mobile and facility-based testing sites. The cohort participants were interviewed
using structured questionnaires at different points over the first six months after diagnosis, to
gather information on HIV testing and linkage to care. The design allows measuring of the
outcomes and determinants of linkage to care over time in the two models of HIV testing service
delivery (described in detail in Chapter 4). Inaddition, the clinic registers for all clients (n=11,733)

testing at the study sites over the study period were reviewed, as described in Chapter 5.

3.2.2. Qualitative study

Qualitative data were collected by conducting focus group discussions and in-depth interviews
with the individuals enrolled in the.cohort study. Additional data were collected through interviews
with healthcare providers in the study sites, and observation/field notes from the sites. A
descriptive and explanatory qualitative approach was used to describe the processes and dynamics
of linkage to HIV care and treatment. Focus group discussions and in-depth interviews were used
to collect information from the cohort participants, focusing on what happened from the time of
diagnoses to the time of the interview, discussing their experiences of the procedures and timelines
of registration, sample provision, and receiving their CD4 results, along with initiation of ART.
We also interviewed one or two healthcare providers in each study site to gather information on
linkage to care. A qualitative approach was also used to collect information on barriers and
facilitators to linkage to HIV care and treatment (refer to Chapter 5).

A qualitative approach captures the voice of respondents and allows participants’ experiences,
feelings, or concerns to be well understood (Creswell, 2015). This approach was chosen to allow

the gathering of information on participant’s experiences on HIV testing and linkage to care.
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3.2.3. Phases of the study

This study was conducted in two phases:

Phase I
The first phase comprised a review of documents, guidelines, register books, and records or
reports at each site to gather information on individuals testing, referrals, and linkage to care, as
documented in the routine records of the 16 study facilities during the study period. In this phase,
the study looked at:
e The number and proportions of individuals testing for HIV in the two models of services
during the study period.
e Demographic characteristics of people attending facility-based testing versus mobile
testing for HIV.

e Documentation, records, reports.and availability of guidelines at the selected study sites.

Phase Il
The second phase involved enrolling 1012 adult individuals who had recently tested HIV positive
into a cohort study and following them for six months to gather information on linkage to care
(from diagnosis to registration ata CTC for HIV care). Participants were enrolled in groups based
on where they had gotten tested: 1) those tested at fixed public-sector facilities (facility-based),
and 2) those tested at mobile, stand-alone VCTs, or any other outreach HIV testing services. In
addition, a subsample of the cohort and a sample of healthcare providers were recruited for further
interviews. Both quantitative and qualitative data collection methods were used in this phase.
In this phase, the study looked at:

e Demographic characteristics of participants in the cohort.

e The proportion of individuals in each group who linked to HIV Care in the study period.

e The time between HIV positive diagnosis to registration at an HIV care unit.

o Referral systems/procedures in place, and processes of linkage to care.

e Documentation, processes and dynamics of linkage from healthcare providers’ and

clients’ perspectives.
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Timelines from one step to another in the cascade of HIV care (e.g. the time from

registration to the provision of blood for CD4, time of results availability, ART initiation
etc.)

Factors (facilitators and barriers) influencing linkage to HIV care.
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Figure 3.1: The framework of study phases and research activities

Phase |

Quantitative and Qualitative

Document review (n=11733 patient records; guidelines;

registers)
Phase Il
Quantitative Qualitative

At enrollment visit: Individual interviews with health care providers

(n=1-2 per site, total N=20) to elicit information
Administration of baseline structured on process and procedures of linkage to care.
guestionnaire.

Individual interviews with newly HIV diagnosed
Questions focused on client’s profile, clients at the end of six months (n=10).
reasons for testing and willingness or
plans to enter HIV care (n= 1012). Focus group discussions (n= 8 - FGDs) with HIV

positive individuals (total N= 68) enrolled in the
At 3 and 6 months: cohort to discuss:
Administration of second structured e Experiences and challenges in HIV care
questionnaire at 3 months (n=885) and e Their feelings and opinions about HIV
third questionnaire at six months care services in their respective sites.
(n=840), focusing on the process of e Setbacks for successful linkage and
linkage to care and determining their continuation in care
stage in HIV care.
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3.4. Study setting

The study was conducted in four districts of Mbeya Region in 2014. In 2012, the Mbeya region
had a population of 2,707,410, consisting of 52% women and 48% men (NBS, 2013). The four
study districts were selected to include high HIV-prevalence areas and hard-to-reach populations.
Two districts (Kyela and Mbozi) are along the highways and have borders with Zambia and/or
Malawi. The population in Kyela district was 221,495 in 2012, while Mbozi had 446,339 residents.
High population mobility associated with cross-border business and social interactions is thought
to pose challenges to linkage to and continuity of care in these districts. The other two districts
(Mbeya Rural and Chunya) have a larger proportion of residents who live 10 km or more from a
health facility. The population in these remote districts was 305,319 and 290,478 respectively
(NBS, 2013). The HIV prevalence among people-tested for HIV in 2014 in the selected districts
was Mbeya Rural - 13.0%, Chunya=9.2%, Kyela.-.9.2%;, and Mbozi - 8.7%.

The study was conducted at 16 sites (eight facility-based and eight mobile/outreach sites), offering
HIV testing and care services. Facility-based sites included hospitals, health centres or
dispensaries, while mobile sites coordinated by NGOs used mobile vans or trucks, fixed tents, or
offering services at stand-alone HIV testing sites. The eight facility-based sites selected in this
study offered HIV testing services, as.well as HIV care services (i.e. had a CTC within the same
location). Sites had different arrangements for the first step of linkage to care, which is registration.
In some facilities, registration was possible on the same day as testing, while other facilities had
chosen a single day or two days per week for newly-diagnosed clients to register for HIV care.
None of the mobile/outreach sites offered CTC services and had to refer their clients to the closest
CTC for further management (HIV staging, laboratory test, and ART initiation). The mobile site
from MMRC offered CD4 tests at the point of care but still had to refer newly-diagnosed clients
with their CD4 results to nearby HIV care clinics or CTCs for registration and continuation of
care. The study followed all study participants enrolled into the cohort for six months including
those who did not link into HIV care, with the exception of the 17% of participants who were lost
to follow up or died during the study.
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Figure 3.2: Map of the study selected districts-in-Mbeya region

Source- Tanzania Census General Report - 29 March 2013

Table 1: Names of sites participating.in the study

Districts Facility-based

Mobile/outreach

Kyela district Kyela Hospital

Ipinda Health Center

St John Hus (NGO)

Research mobile lab

Mbeya Rural Ifisi Hospital Kihumbe — Mbalizi
Inyala Health Center | Research mobile lab

Mbozi VVwawa Hospital SHDEPHA
Tunduma Health Research mobile lab
Center

Chunya Chunya Hospital Kihumbe-Chunya
Makongolosi Research mobile lab
Dispensary
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3.5 Quantitative study

3.5.1. Study population and sampling

The study population comprised adults above 18 years receiving HIV testing at the facility-based
and mobile/outreach sites in the four study districts of Mbeya region, all adults registering in CTCs
in Mbeya region, and staff working at the mobile and facility-based testing sites and CTCs in
Mbeya region.

Four sites in each district (two facility-based and two mobile services) were randomly selected,
for a total of sixteen sites to be included in the study. For the quantitative part of the study, all
public or mission (faith-based) based, and outreach/mobile sites offering HIV testing services in
the selected districts were listed. A total of 27 health facility and four mobile/outreach sites were
listed in Mbeya rural, 20 health facility-based and four mobile/outreach sites in Chunya district,
14 facility-based and five mobile/outreach sites tn-Kyela district, and 29 health facility-based and
five mobile/outreach sites in Mbozi district. Four sites in each district (two facility-based and two
mobile/outreach) were randomly selected from the list in each district using a table of random
numbers. (l.e. a total of 90 facility-based sited and 18 mobile sites from the four study districts
were the sampling frame from which a-random sample-of eight facility-based sites and eight
mobile/outreach sites was selected for this study).

3.5.2. Sample size

The sample size was calculated using Epi Info software, with a confidence interval of 95% and
power of 90%, assuming that the two study groups would have the same number of subjects. We
estimated that 30% of individuals tested through mobile/outreach services and 41% of individuals
tested at facility-based services were expected to link into HIV care. The estimated sample size
was 828; we adjusted this sample size to account for possible dropouts and non-responders (10%)

resulting in a total estimated sample size of 900 participants.

3.5.3. Data collection and data analysis
Data collection tools/instruments
The data collection tools in this study included a structured questionnaire that was administered to

the participants at three different times (during enrollment at day 0, at three months, and again at
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six months after diagnosis). Along with this, register books, guidelines, and monthly and annual
reports, were used to collect quantitative data. Qualitative data were collected through focus group
discussions and individual interviews with the cohort study participants, and an additional 20
individual interviews with healthcare providers in the study sites. All data collection tools (baseline
and follow up questionnaires, site records/registers, FGD and in-depth interview guides) are

included in Annexure 3.

Participant recruitment and enrollment into the study

Recruitment of participants to be enrolled in the study was done at the sites during morning health
education sessions on HIV testing and results (normally provided by HIV nurse counsellors). After
finishing the session, the nurse counselor introduced the research team to the attendees, then the
researcher or research assistant explained the study in brief, and interested individuals were asked
to meet with the research assistants in another room for further explanation of the study procedures,
including asking for permission to get their test results-and. follow-up for possible questionnaire
administration. Those potentially'willing to participate in-the study were invited for the enrollment
and informed consent discussion and initial questionnaire administration (which occurred either at
that time or at another time and place convenient to the participant, within seven days of the testing
visit). On the day of enrolment, the participants were provided with an information sheet and
informed consent to read, discuss and sign “before undertaking any study procedure. The
information sheet, consent form, and"questionnaires were pretested, reviewed and refined in
consultations with clients and healthcare providers at the sites which were not part of the study.

These documents (information sheet and informed consent) are included in Annexure 2.

Data collection

Data collection was done between August 2014 and July 2015 at the 16 selected study sites (details
in chapter 4, 5 and 6). The key outcome variables for the quantitative study were rates of linkage
and time variance in the two models of HIV testing. The explanatory variables were factors

associated with time variance in the linkage.
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Data Analysis

Quantitative data were recorded, cleaned and analyzed using Stata Version 13 (College Station
Texas. USA). Descriptive analysis methods were used to present the characteristics of participants.
Categorical data were analyzed and presented using frequencies and percentage, while numerical
was analyzed using the measure of central tendency and measure of dispersion. Normally-
distributed data were reported by mean and standard deviation, and skewed data were reported by
median and interquartile range. The Chi-square test was used to measure the association between
dependent variables and categorical independent variables (age, sex, education, distance etc.). Cox
regression was used to measure predictors of time to linkage in HIV care for variables that are
time-dependent. Logistic regression was used to identify factors associated with the site of testing
(mobile/outreach or facility-based), a likelihood ratio test was used to decide whether to keep a
variable in the model if the P-value was <0.05. We compared the ratios and time variance in
successful linkage to care using the Kaplan Meier estimator and Log-rank tests. Hazard ratio and
corresponding 95% Confidence intervals (Cls) were used to-identify factors associated with time-

dependent variables. For the entire-analysis, the significance level was 0.05.

3.5.4 Validity and Reliability

Validity describes the extent to which a study captures what it is supposed to measure (Roberts,
et al., 2006). To ensure validity, the study had a large sample size (1012 participants) and power
(90%) sufficient to detect the outcome of interest. The study design used both quantitative and
qualitative methods, allowing for substantiation and triangulation of information. The sampling
methods used to select the districts and sites, as well as including both sexes of different age groups
into the study, minimizes bias and increases the validity of the study. Selection bias was likely to
occur because of the voluntary nature of the study. However, recruitment procedures encouraged
and invited as broad a range of participants as possible to join the study. Comparison of the study
participants’ demographic characteristics with those of the general population accessing that
testing site helped to indicate whether selection bias was significant. The instruments are
guestionnaires which are adapted from similar studies conducted in Tanzania by Nsigaye et al.
(2009), and in South Africa by Naik (2013). The tools for data collection were pre-tested prior to
the study, and the first 15 enrollments and interviews were used as a pilot to offer an opportunity
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to discuss the clarity of the questionnaires and procedures with research assistants and enhance
validity by allowing the researcher to further improve the data collection tools. Furthermore, the
subjects for this study were followed up for six months, and the questionnaire was administered
three times at different points (0 months, 3 months and 6 months) to increase the validity of data
collected as a reflection of the processes and dynamics of linkage to care. An extensive literature
review relevant to the topic was done to interpret the study findings. The data were analyzed using

a trusted statistical package, thus increasing the validity of study findings.

Reliability describes how well a test will produce similar results in different circumstances
(Roberts et al., 2006). To ensure reliability in this study, the research assistants and field assistants
who collected data in the field underwent two days training on the study protocol and questionnaire
administration. The researcher ensured that the questionnaire was clear, properly translated, and
simple to understand, with most of the questions being-closed-ended. The number of interviewers
was limited to two trained interviewers per site to-ensure consistency. The team regularly debriefed
in the field to allow concerns/problems to be shared and addressed consistently. Standard operating
procedures (SOPs) were designed for recruitment/enrollment procedures and questionnaire
administration, and these were observed and supervised during data collection in the field to
enhance reliability. Checking a random sample of 10% of questionnaires for completeness and
accuracy and double entry of data after cleaning also increased reliability. The researcher was in
the field continuously, visited the sites for questionnaire checking, supervision, and collection of
questionnaires in the study sites. In cases of incompleteness of information or misunderstanding,

the participant was traced and the data filled in accordingly.

3.6. Qualitative study

Study population and sampling

For the qualitative part of the study, the study population consisted of the newly-diagnosed HIV
positive individuals enrolled into the cohort, and the healthcare providers working at the HIV
testing section or at the care and treatment centre in the selected study sites. Purposive sampling
was used for selection of HIV positive clients from the cohort to take part in the individual

interviews and focus group discussions. Selection considered the diversity of characteristics of
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patients i.e. gender, age, education level, distance from the HIV care centre, and participants who

had already registered at the care and treatment centre.

3.6.1. Data collection and data analysis

A total of eight focus group discussions, with 6- 12 participants in each group, were conducted
with participants from the cohort for triangulation of information gathered from the quantitative
part of the data. For individual interviews, ten participants from the main cohort were purposively
selected to gather in-depth information about HIV testing and linkage to care, and their personal
experience in HIV care services. One to two health care providers were interviewed and
observations were done in each site in order to understand the processes/procedures and operations
of the site with regard to HIV testing and linkage to care. The key variables or factors of interest
were the factors influencing linkage to_care at different levels (individual/patient, healthcare
provider, health system, and contextual fevel). The interview guides are included with other study

instruments in Annex 3.

Qualitative data were analyzed by thematic-content analysis (Miles & Huberman, 1994),
supported by Atlas.ti Software v7 (Friese, 2013). Data transcripts and interview notes were
transcribed and translated into English, categorized and coded; according to factors influencing
successful linkage to care at different:levels,;and themes of the study that were formulated in
advance. Data from focus group discussions (FGDs) were analyzed and interpreted based on the
themes established in advance, as well as emerging themes. The findings from the two arms of the
cohort were compared and interpreted and triangulated with the quantitative findings. Data from
both FGDs and individual interviews were analyzed by the researcher, and cross-checked by the

supervisors.

3.6.2. Rigour
Rigour is being thorough and credible in collecting data. Guba (1981) developed a model of four

criteria of Trustworthiness (Credibility, generalizability, dependability, and confirmability) to
ensure rigour in qualitative research. Credibility in this study was ensured by collecting

information from people who have lived the experience and can provide rich information relevant
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to study objectives. Triangulation of methods, data sources, and tools for data collection assisted
with consistency and comprehensiveness of the data, thus enhancing credibility. Use of FGDs
brought together a group of people who share experiences, which allows further triangulation of
information. Study participants were followed up for six months, allowing for prolonged
engagement between the subjects and research team; they spent sufficient time together for the

subjects to be willing to open up.

In this study, coding and categorization of factors were done according to themes prepared in
advance arising from the study objectives, which increased credibility. The interviews and FGDs
were conducted in private rooms to offer privacy and freedom of expression to respondents. The
researcher determined accuracy and completeness of information by member-checking during
individual interviews. The findings in this study are less likely to be transferable to broader
populations. According to Krefting (1991), in qualitative research each situation is unique,
therefore is less likely for findings-to-be generalized. - However, the researcher provided data and
descriptions that are rich enough for-other-researchers to-beable to make a judgment about the
transferability of findings to different settings. To ensure dependability, the researcher trained
research assistants who collected data in the field, (training for protocol, data collection tools, and
questionnaire administration). Questionnaire-pre-testing-was-done before beginning the actual
study. To ensure confirmability of this study, the researcher checked the internal coherence of the
data/findings. All interviews were audio recorded to make sure that nothing mentioned by the

respondent is overlooked.

3.7 Overview of data collected against study objectives

Table 2: Summary of data collected to achieve study objectives
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Objective

Data collected

Objective 1: To describe and
compare the populations accessing
testing at mobile/outreach versus
fixed/facility-based testing sites in
rural settings of Mbeya

HIV testing models available at the particular site.

Numbers of individuals testing for HIV in the two models of
services.

Demographic characteristics of people attending facility-based
testing versus mobile testing for HIV.

Proportions of people testing at fixed facilities compared to
mobile services among all people tested.

Obijective 2: To measure and
compare time to linkage to care
and loss to follow up of HIV
positive individuals tested at the
mobile versus facility services
three and six months after
diagnosis.

Demographic characteristics of participants in the cohort.
Proportions of individuals who linked into HIV care in the study
period-for the two.groups.

Proportions-of-individuals lost to follow-up in the two groups.
The time-from-HI\/positive diagnosis to registration (link) at
HIV care unit in the two groups.

Obijective 3: To describe and
compare the processes and
dynamics of linkage into HIV care
in the mobile and facility-based
models of HTC service delivery.

Referral systems/procedures and processes of linkage.
Documentation of patterns and procedures of linkage from
healthcare providers’ and clients’ perspectives.

Timelines in the cascade of HIV care (i.e. time between
registration to the provision of blood for CD4, time of results
availability, ART initiation etc.

Obijective 4: Identification and
description of factors influencing
linkage to care in a group of newly
diagnosed HIV positive
individuals.

Identify and describe facilitators for linkage into HIV care.
Identify and describe barriers for linkage into HIV care
at the individual, provider, health system and contextual levels).
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3.8. Ethical considerations

The study was approved by the University of Western Cape (UWC) Senate Research committee,
the Mbeya Medical Research Center, the Mbeya region Medical Research Ethics Committee
(MMREC) and the Tanzanian National Institute for Medical Research (NIMR). The study took
place within the routine schedule of volunteers, thus there were no extra visits for interviews. The
risks involved were of emotional discomfort and inadvertent disclosure of HIV status.
Respondents were well informed that participation in the study is completely voluntary. The aims
of the study and methods were clearly explained to all potential study participants. All volunteers
were given a study information sheet with details about the study which they read an informed
consent form which they signed before any study procedure started. The volunteers were given an
opportunity to ask any questions and were all answered before signing the informed consent form.
Volunteers were ensured of confidentiality, -and-each participant enrolled in the cohort was
assigned a study number that was used throughout the study. Respondents who participated in
FGDs were asked to sign a confidentiality binding form and agreed to maintain confidentiality
before the discussion. It was also explained that because the researchers could not guarantee that
no one would disclose information from the-discussion; it was important for people not to give any
information that they feel is sensitive. It was furthermore explained that participants were free to
withdraw from the study at any time without any negative consequences. If an interviewer came
across an urgent health or other HIV-related problem during the course of the study, s/he was to
refer the study participant to the nearest health facility. Otherwise, the study did not interfere with
the natural course of activities and health-seeking behaviour of the study participants (Informed

consent and information sheet —Annex 2).
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SECTION II
FINDINGS

Introduction to study findings

This section presents the findings of the study in the form of three manuscripts which have been
published or submitted for publication. This introduction presents an outline of each paper, and
the completed manuscripts follow as Chapters 4, 5 and 6. The references for each chapter have
been included in the overall bibliography of the thesis, and are not separately included in these
chapters. The manuscripts as published are included in the appendixes, with permission from the
copyright holders.

Chapter 4 aims to measure and compare time-to-linkage to care-of HIV positive individuals tested
at mobile versus facility services-over-the first six-months-after diagnosis, in rural settings of
Mbeya. Along with this, Chapter 4 looks at factors (patient, provider, health system and contextual
factors) associated with linkage to HIV care services among newly diagnosed HIV positive
individuals in the mobile services and facility-based services. It addresses Objectives 2 and 4 of
the study. Chapter 5 describes and compares the populations accessing testing at mobile/outreach
versus fixed/facility-based testing sites, jas well ‘as comparing the processes and dynamics of
linkage to care. It addresses Objectives 1 and 3. Chapter 6 looks more deeply at Objective 4. It
focuses specifically on facilitators and barriers to linkage to care at different levels, including
patient, provider and health system levels.
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ABSTRACT

Objective: Linkage to care is the bridge between HIV testing and HIV treatment, care and support.
In Tanzania, mobile testing aims to address historically low testing rates. Linkage to care was
reported at 14% in 2009 and 28% in 2014. The study compares linkage to care of HIV positive
individuals tested at mobile/outreach versus public health facility-based services within the first

six months of HIV diagnosis.
Setting: Rural communities in four districts of Mbeya region, Tanzania.

Participants: A total of 1,012 newly diagnosed HIV positive adults from 16 testing facilities
were enrolled into a two-armed cohort and followed for six months between August 2014 and
July 2015. 840 (83%) participants completed the study.

Main outcome measures: We compared-the ratios-and-time variance in linkage to care using the
Kaplan Meier estimator and Log-rank-tests..Cox-proportional hazards regression models to

evaluate factors associated with time variance in linkage.

Results: At the end of six months, 78% of all respondents had linked into care, with differences
across testing models. 84% (95% Cl=81% -87%, n="512) of individuals tested at facility-based
were linked to care compared to'69%: (Cl= 65% <74%,, n=281) of individuals tested at
mobile/outreach. The median time to linkage was 1 day (IQR: 1-7.5) for facility-based and 6 days
(IQR: 3-11) for mobile/outreach sites. Participants tested at the facility-based site were 78% more
likely to link than those tested at mobile/outreach when other variables were controlled
(AHR=1.78; 95%CI: 1.52-2.07). HIV status disclosure to family/relatives was significantly
associated with linkage to care (AHR=2.64; 95%ClI: 2.05-3.39).

Conclusions: Linkage to care after testing HIV positive in rural Tanzania has increased markedly
since 2014, across testing models. Individuals tested at facility-based sites linked in significantly
higher proportion and modestly sooner than mobile/outreach tested individuals. Mobile/outreach
testing models bring HIV testing services closer to people. Strategies to improve linkage from

mobile/outreach models are needed.

41



Strengths and limitations of this study
Strengths

e Prospective adequately-powered cohort study
e Participants from 16 sites

e Participants followed up for six months, with good retention (83%).

Limitations
e Some participants may have moved elsewhere during the study and may have accessed
care elsewhere; this warrants further investigation.
e Retention was higher in facility-testing arm (87%) than in mobile-testing arm (76%)
e Participant tracking might have enhanced linkage to care.

e Despite a random selection process;all-of the facility-based testing sites in our sample had
care and treatment centres on site.

Key words

HIV, Linkage to care, Facility-based HIV testing, Mobile and outreach HIV testing, Mbeya,
Tanzania.
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INTRODUCTION
HIV remains a major burden in Sub-Saharan Africa (SSA), with 790,000 deaths associated with

HIV in 2014 (AmfAR, 2015). Despite the high prevalence and the increasing numbers of people
living with HIV in need of highly active anti-retroviral therapy (HAART), timely linkage to care
is generally poor across SSA (Elul et al., 2014; Naik et al., 2015). The Mbeya region is among the
three regions in Tanzania with the highest HIV prevalence, with an average of 9% compared to
the national average of 5.1%, (TACAIDS, 2013) and AIDS-related deaths are among the three

leading causes of death in the area (MRACP, 2012; MRHR, 2010).

Linkage to care is the bridge between HIV testing and HIV treatment, care and support (Gerdts et
al. 2014). Timely HIV diagnosis-and effective linkage into care and treatment are keys to improved
outcomes (Kranzer et al. 2010; Rio-2011). All-individuals diagnosed HIV positive must be linked
to HIV care and treatment even if local treatment guidelines do not indicate that a person should
be started on anti-retroviral therapy immediately (Sutharetal.; 2013). CD4 cell count, HIV staging,
and evaluation of the client’s need for' ART initiation need to be done immediately. The Ministry
of Health and Social Welfare in Tanzania guideline for initiation of ART is a CD4 count < 500
cells/uL(MOH 2015); however, during the period of this study, the actual cut-off point for ART
initiation was a CD4 count of 350. The importance of linkage to care during HIV counselling and
testing has been well-advocated in Tanzania; however, available literature indicates that linkage
to care after testing HIV positive is still low, with only 14% linkage at 4 months reported in a 2009
study, and only 23% in Ifakara and 28% in Mbeya region in 2014 (MRACP, 2014; Nsigaye et al.,
2009; Simmelink, 2014). Low or delayed linkage to care leads to failure of HIV positive
individuals to benefit from HIV care. Hence, efforts are hampered to improve coverage for HIV

care and treatment services, thus resulting in increased risk of HIV transmission to others
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(Mugavero et al. 2011; Gerdts et al. 2014). Linkage to care remains at sub-optimal levels in the
country due to barriers such as lack of understanding of the importance of care regardless of
disease stage, distance from the clinic and transport costs (Nsigaye et al. 2009; Leon et al. 2014;
Genberg et al. 2015). Fear of stigma related to HIV, failure to disclose HIV status, being
asymptomatic at the time of diagnosis and negative attitudes of health care providers are other
factors reported interfering with linkage to HIV care ( MacPherson et al. 2012; Govindasamy et

al. 2012; Layer et al. 2014).

Mobile and outreach testing sites have been introduced in Tanzania, reflecting an increasing
interest in providing early detection of HIV and subsequent care and support in the hard to reach
populations and remote areas (Leon etal.;2014; NACP;-2012).-Most government health facilities
in Mbeya region (the site of this study) offer provider-initiated testing and counselling (PITC) and
voluntary counselling services, but only about 21% also offer HIV care and treatment services
(MRACP, 2014). On the other hand mobile and outreach services, operated mostly by non-
governmental organizations (NGOSs), usually'offer only voluntary counselling and testing (VCT)
services (MRACP, 2014). These ‘sites do not offer HIV care services, with the exception of the
research mobile laboratory operating under the Mbeya Medical Research Centre (MMRC) that
offers CD4 testing on site. Clients who test HIV-positive must then go to facility-based sites for

registration and other procedures for HIV care and treatment. (MRACP, 2012, 2014).

There has been little research on overall linkage to care in Tanzania, and none to our knowledge
on whether linkage to care differs between clients diagnosed at mobile/outreach sites compared to
health facilities, nor on factors facilitating or inhibiting successful linkage to care between these
two models of service delivery (Bassett et al., 2013; Labhardt et al., 2014). These differences may

occur at the patient level, at service provider level, at the facility level or at the level of the health
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system as a whole. For example, factors enhancing access to testing, such as dedicated outreach
staff, may enhance linkage to care for those testing in mobile/outreach facilities, while other factors
such as geographic distance between patients’ homes and testing sites and treatment sites, weak
referral systems and lack of structural links between testing and treatment sites may lead to
disconnects between testing and care (Holzemer et al., 2007; Leon et al., 2014; Nsigaye et al.,

2009).

One South African study found that individuals testing at mobile services were 33% less likely to
undergo CD4 testing than individuals testing at static clinic services, and only 10% of mobile
testers were successfully linked into care versus 72% of clinic testers; (I V Bassett et al., 2013),
however, in South Africa nearly.-all health-facilities now offer treatment, care and support. Hence,
findings about differences between.mobile-and facility-based testing and subsequent linkage to
care may not be directly transferable to Tanzania, where testing and care are not always available
as a ‘one stop shop’. Active referral or self-referrals are therefore more common in Tanzanian

situations.

Mbeya region has a total of 312 health facilities where clients can receive testing and counselling
(HTC) services through recommended approaches; however, only 68 facilities (21.7%) offer HIV
care and treatment service (MRACP, 2014). At least two outreach partners or non-governmental
organizations offer HIV counselling and testing in each district of the Mbeya Region. The Mbeya
Medical Research Centre MMRC mobile laboratory, also known as the Mobile Diagnostic and
Training Centre (MDTC) has been offering CD4 count tests at the point of care (MRHR, 2010).
Since 2009, the mobile laboratory has been covering between 8 to 12 sites every three months.
Available statistics from the Mbeya regional AIDS control program (MRACP) (MRACP, 2012)

suggest that more people undergo HIV testing at mobile/outreach HIV testing services (56%)
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compared to facility-based services (44%); however, only about 28% of all people tested were
linked into HIV care (Bassett et al., 2014). An earlier study conducted in Mwanza reported that
despite increased testing opportunities only 14% of newly diagnosed patients had linked into care
4 months after HIV diagnosis (Nsigaye et al., 2009). Another study on linkage to care conducted
in Ifakara showed a linkage of about 23%, indicating that linkage to care is a challenge in Tanzania

(Simmelink, 2014).

This article reports new findings on linkage to care and compares the outcomes of linkage and
time to linkage into care for individuals tested HIV positive at mobile/outreach sites, versus
individuals tested HIV positive at facility-based services over the first six months after diagnosis
in rural parts of the Mbeya region. The findings of this study are-expected to inform policy makers
and other stakeholders in the Tanzanian-health-care-system-on-the optimization of HIV testing and
immediate linkage to care, an issue of critical importance for timely initiation of antiretroviral

therapy.

STUDY DESIGN AND METHODS

This was a prospective mixed-method cohort study of 1,012 adults who tested HIV positive
recruited into a two-armed cohort (health facility-based vs. mobile/outreach HIV testing sites).
The study participants were followed for six months to gather quantitative and qualitative

information on linkage to care since diagnosis.

Study Setting

The study population comprises rural communities in four of the then eight districts of the Mbeya
Region in 2014. In 2012, the Mbeya region had a population of 2,707,410 with 52% women and
48% men (National Bureau of Statistics, 2013). The four study districts were selected to include

high HIV prevalence areas and hard-to-reach populations. Two districts (Kyela and Mbozi) are
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along the highways and have borders with Zambia and/or Malawi. The population in Kyela district
was 221,495 in 2012, while Mbozi had 446,339 residents. High population mobility associated
with cross-border business and social interactions is thought to pose challenges to linkage to and
continuity of care in these districts. The other two districts (Mbeya Rural and Chunya) have a
larger proportion of residents who live 10 km or more from a health facility. The population in
these remote districts was 305,319 and 290,478 respectively (National Bureau of Statistics, 2013).
The HIV prevalence among people tested for HIV in 2014 in the selected districts were Mbeya
Rural -13.0%, Chunya- 9.2%, Kyela- 9.2%, and Mbozi - 8.7%.

All public and mission health facility-based and outreach/mobile sites in the selected districts were
listed. A total of 27 health facility and 4 mobile/outreach sites were listed in Mbeya rural, 20 health
facility-based and 4 mobile/outreach sites in Chunya district, 14 facility-based and 5
mobile/outreach sites in Kyela district and 29 health facility-based and 5 mobile/outreach sites in
Mbozi district. Four sites in each-district (2 facility-based and 2 mobile/outreach) were randomly
selected from the list in each district-using a table of random numbers. The eight facility-based
sites selected had a care and treatment centre (CTC) within the facility. Sites had different
arrangements for the first step of linkage to care, registration: in some facilities, registration was
possible on the same day as testing, while other facilities had chosen a single day or two per week
for newly diagnosed clients to register into’HIV. care. None of the mobile/outreach sites offered
CTC services; they had to refer their clients to the closest CTC for further management (HIV
staging, laboratory test, ART initiation etc.). The mobile site from MMRC was offering CD4 tests
at the point of care, but still had to refer newly diagnosed clients, already with their CD4 results to

nearby HIV care clinic or CTCs for registration and continuation of care.

Sampling

The sampling strategy for testing sites is described above. The sampling framework for the cohort
comprised all adults above 18 years receiving HIV testing at facility based and mobile/outreach
sites in the four study districts of Mbeya region. The sample size was calculated using Epi Info
software with a confidence interval of 95% and power of 90%, assuming that the two study groups

would have the same number of subjects. Thirty per cent of individuals tested through mobile
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/outreach services and 41% of individuals tested at facility-based services were expected to link
into HIV care. The estimated sample size was 828; we adjusted this sample size to account for
possible dropouts and non-responders (10%) resulting in a total estimated sample size of 900

participants.

Data collection procedures

Prior to data collection at the clinic, the research team briefed the nurse counsellors at study sites
on the study objectives and procedures. In turn, these nurse counsellors introduced the research
team to clients. Interested individuals were invited to a private room for detailed explanation,
informed consent process, and agreement on a convenient time and place for questionnaire
administration. Initial data were collected between August and December 2014. Follow up
questionnaire administration continued until June 2015. Eight out of 1,020 individuals who were
approached for participating during data collection were not enrolled in the study because two of
them were seriously sick and needed hospital admission, three were planning to move out of
Mbeya to their home villages after receiving the results and the other three did not come back for
enrolment and interviews within'seven days of testing and we were unable to track them. Research
assistants who underwent two daysof training on informed consent and data collection procedures

did data collection.

Outcome measures

The key outcome was the proportion of participants successfully linked to HIV Care and Treatment
Centre across the sample and in each arm of the cohort. In this study, “facility-based sites” refers
to fixed or static facilities such as hospitals, health centres and dispensaries while “mobile/outreach
sites” means all outreach HIV testing services, including campaigns, mobile testing clinics, home

visits or special event testing services.

The operational definition for linkage to care in this study is that a newly diagnosed individual has
reported to a care and treatment centre, completed the registration process and has been provided
with a Care and Treatment Centre (CTC) registration number and clinic card. This definition of

linkage to care is based on Rosen and Fox (Rosen & Fox, 2011) and the National AIDS Control
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Program in Tanzania(NACP, 2012); it was chosen to allow comparison with earlier studies of

linkage to care.

This paper reports on preliminary outcomes for which a structured questionnaire was administered
to respondents at enrolment, at 3 months and at 6 months to ascertain time to linkage into HIV
care and to explore factors related to linkage to care. Information collected at enrolment included
demographic data, date of HIV testing, reasons for testing, plans for linkage into care and plans
for disclosure of HIV status to any family member, other relative or friend. All baseline
information was self-reported by participants. In follow up interviews at three and six months, we
asked about registration/linkage into care, CD4 count testing, ART status and results disclosure
status. At these follow-up interviews we also we also reviewed the participants’ clinic card to

verify the reported dates of linkage, ART initiation and CD4 count results.

Data Analysis

Quantitative data from sites were recorded, cleaned and analysed using Stata Version 13 (College
Station Texas. USA). Descriptive analysis methods were used to present the characteristics of
participants. Categorical data were presented using frequencies and percentage, while quantitative
data were presented using the measure of central tendency and measure of dispersion. Cross-
tabulation was used to show the distribution of study subject by testing site. We compared the
ratios and time variance in linkage to care using the Kaplan Meier estimator and Log-rank tests.
Cox proportional hazards regression models were used to evaluate the factors associated with time
variance in linkage to care. Statistical significance was declared at p-values less than 0.05 for the

entire analysis.

Ethical considerations

The study was approved by the University of Western Cape (UWC) Senate Research Committee,
the Mbeya Medical Research Centre, the Mbeya Medical Research Ethics Committee (MMREC)
and the National Health Research Ethics Sub-Committee (NatHREC) under the Tanzanian
National Institute of Medical Research (NIMR). Participation was voluntary and it was explained
to participants that they were free to withdraw from the study at any time without negative
consequences. Volunteers were provided with an information sheet containing all details about the

study. They signed an informed consent and confidentiality procedures were observed.
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RESULTS

3.1. Participant characteristics and comparison between facility-based and

mobile-based testing models

The cohort of 1,012 HIV positive individuals included 58.5% female participants (56% facility;
61% mobile), with a mean age of 35.8 years (SD 10.5) for facility-based and 35.3 years (SD
10.0) for mobile/outreach participants. By the end of six months follow up overall 83% of
participants were still active in the study, 87% in the facility-based arm and 76% in the
mobile/outreach arm (p<0.0001). In both testing models, about 60% of participants were married
and more than 80% of participants were self-employed with small-scale farming or petty
businesses. A detailed listing of the patient characteristics is presented in Table 1. Age, sex, level
of education and occupation were not statistically different between the two testing models,
while statistical differences in marital status, means-of transport, time to reach clinic, income and

time to linkage were observed after Chi-square analysis.

3.2. Linkage to care at six-months

At six months, 78% of enrolled participants were linked to' care across both arms. Eighty-four
percent (95%CI: 0.81-0.87) of participants tested at the facility-based sites were linked into care
within the first six months of HIV diagnosis, compared to 69% (95%CI: 0.65-0.74) from the
mobile/outreach-tested group. Figure 1. The interval from the day of HIV testing to the day of
registration at a CTC was compared between participants who tested at a health facility and those
tested through a mobile/outreach model. The median time to linkage was 1 day (IQR 1-7.5 days)
for those who tested at a health facility and 6 days (IQR 3-11 days) for those who tested through

any mobile/outreach model.

50



3.3. CD4 cell counts facility-based sites and Mobile sites

Of the 793 clients linked into care, 512 (64.5%) tested in facility-based sites and 281 (35.4%)
tested in mobile/outreach sites. Most of the clients (n=774, 97.6%) had a recorded CD4 count.
The mean CD4 count among participants who tested in facility-based sites was 279.6 cells/pL
(SD, 211.8), whilst among those tested in mobile/outreach sites the mean CD4 count was 288.9
cells/uL (SD,168.8) Student t-test showed no statistical difference in CD4 count at the point of
linkage to care between the two testing models (p=0.49).
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Tablel: Background characteristics of study subjects by site

Variable Facility-based | Mobile N p-value
Gender

Male 265(43.66) 157(38.77) 422(41.70) 0.122
Female 342(56.34) 248(61.23) 590(58.30)

Age ,mean (SD) 35.8(10.5) 35.3(10) 0.901
Marital status

Single 78(12.85) 48(11.85) 126(12.45)

Married 361(59.47) 252(62.22) 613(60.57)

Separated 82(13.51) 37(9.14) 119(11.76) 0.002
Divorced 13(2.14) 26(6.42) 39(3.85)

Widower 73(12.03) 42(10.37) 115(11.36)

Level of education

None 104(17.13) 81(20.00) 185(18.28)

Primary 470(77.43) 299(73.83) 769(75.99) 0.399
Secondary 29(4.78) 24(5.93) 53(5.24)

Vocational 4(0.66) 1(0.25) 5(0.49)

Main occupation

Unemployed 28(4.61) 15(3.70) 43(4.25)

Student 18(2.97) 3(0.74) 21(2.:08) 0.226
Driver 9(1.48) 5(1.23) 14(1.38)

Employed 18(2.97) 11(2.72) 29(2.87)

Self employed 530(87.31) 369(91.11) 899(88.83)

Other 4(0.66) 2(0.49) 6(0.59)

Means of transport

Walking 163(26.85) 200(49.38) 363(35.87)

Bicycle 93(15.32) 77(19.01) 170(16.80) 0.0001
Motor cycle 143(23.56) 71(17.53) 214(21.15)

Public Transport 201(33.11) 55(13.58) 256(25.30)

Private car 7(1.15) 2(0.49) 9(0.89)

Time to reach clinic

<1 hour 397(65.40) 295(72.84) 692(68.38)

1-2 hours 157(25.86) 76(18.77) 233(23.02) 0.004
2-5 hours 50(8.24) 26(6.42) 76(7.51)

>5 hours 3(0.49) 8(1.98) 11(1,09)

Time to linkage, (days) 1(1-7.5) 6(3-11)

Median(IQR) 0.0001
Income(Tsh)-per month

<100,000 497(81.88) 320(79.01) 817(80.73)
100,000-500,000 39(6.43) 56(13.83) 95(9.39)
500,000-1,000,000 3(0.49) 2(0.49) 5(0.49) 0.0006
>,1000,000 0(0.00) 1(0.25) 1(0.1)

NA 52(8.57) 21(5.19) 73(7.21)

Refused to answer 16(2.64) 5(1.23) 21(2.08)
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Figure 1: Linkage status for facility-based vs mobile /outreach sites

3.4. Time to linkage facility-based and Mobile sites

The time to linkage (registration) was significantly shorter in the facility tested group, compared
to the mobile/outreach tested group-(p <0.001), Figure 2. Log-rank test showed that there was a
significant difference between the two groups (p.<0:001). Sensitivity analysis was carried out on
the 840 participants who were successfully followed for six months. Cox regression analysis
revealed that a person tested at a facility-based site increased the -likelihood of linkage by 61%
(AHR=1.61; 95%CI: 1.39-1.85) compared to persons tested at mobile sites. Log-rank test found

a significant difference between the two groups (p <0.001).
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Figure 2: Survival analysis for-time to linkage (KPM)

3.5. Linkage from mobile sites with point of care CD4 test versus no CD4 test

Of 405 participants testing at mobile/outreach sites, 182 (44.94%) individuals had tested for HIV
at the MMRC mobile site, where CD4 testing was offered at the point of HIV testing, but no
registration or ART was provided. 223 (55.06%) individuals tested for HIV at mobile/outreach
sites without the availability of CD4 tests, registration and ART. A total of 66.5% of study
subjects testing for HIV with an immediate CD4 test and 72% of those testing at a site without
CD4 test were linked into care within the first six months; however, this difference was not

statistically significant.
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3.6. Factors associated with time to linkage

Bivariate Cox regression showed that there were several factors associated with likelihood to
linkage, and multivariate Cox regression analysis revealed that a person tested at facility-based
increases the likelihood of linkage by 78% (AHR=1.78; 95%CI: 1.52-2.07) compared to persons
tested at mobile centre when other variables were controlled. Disclosure of HIV status to partners,
family, a relative or a friend was found to be a significant factor associated with two and a half
times increased the likelihood of linkage to care (AHR=2.64; 95%CI: 2.05-3.39). Participants
whose main reported reason for testing was an intention to receive treatment were 25% more likely
to link to care (AHR=1.25; 95%CI: 1.06-1.46), Table 2.
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Table 2: Factors associated with time to linkage at bivariate and Multivariate Cox regression

Variable Crude HR 95% CI Adjusted 95% ClI
HR
Gender
Male Ref Ref
Female 0.97 0.84-1.12 0.98 0.84-1.14
Age
18-30 Ref Ref
30-45 0.95 0.81-1.11 0.98 0.83-1.17
45-60 1.18 0.95-1.47 1.12 0.87-1.44
>60 1.06 0.65-1.73 1.11 0.66-1.88
Marital status
Single Ref Ref
Married 1.24 0.98-1.56 1.06 0.83-1.35
Separated 114 0.85-1.53 0.87 0.64-1.18
Divorced 1.27 0.84-1.91 1.19 0.78-1.83
Widower 1.37 1.02-1.83 1.15 0.82-1.61
Time to reach clinic
<1 hour Ref Ref
1-2 hours 1.06 0.89-1.25 1.03 0.86-1.22
2-5 hours 0.97 0.74-1.28 1.17 0.88-1.55
>5 hours 0.75 0.37-1.52 1.09 0.54-2.22
Testing site
Mobile based Ref Ref
Facility based 1.73 1.49- 1.78 1.53-2.07**
2.003**
Health improved because of
ARV
No Ref Ref
Yes 1.46 1.22-1.74** | 1.01 0.82-1.24
Any friend/Family taking
ARVs
No Ref Ref
Yes 1.35 1.16-1.58** | 1.01 0.85-1.203
I want to receive treatment
No Ref 1.07-1.45** | Ref 1.06-1.45**
Yes 1.25 1.25
Disclosure of HIV Status
No
Yes Ref Ref
2.82 0.25-3.54** | 2.64 2.05-3.39**

**Significant at p-value <0.05
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DISCUSSION

This study prospectively measured linkage to care in remote and hard-to-reach areas and
populations, and compared successful linkage and time to linkage into HIV care between two HIV

testing service delivery models in rural settings of the Mbeya region in Tanzania.

The study was designed and implemented against the background of historically low rates of
linkage to care, recent widespread implementation of mobile testing to address low population
rates of HIV testing, and evidence from other settings of significantly poorer linkage to care after

HIV diagnosis at the mobile/outreach-based testing sites compared to facility-based testing sites.

Our study found that 78% (n=793) of individuals of the overall cohort had registered at care and
treatment centres within the first six months after diagnosis, representing a dramatic improvement
in linkage to care after HIV diagnosis .compared to the recent-past in Tanzania (MRACP, 2014,
Nsigaye et al., 2009; Simmelink, 2014).

A number of studies on HIV testing and linkage to care in other SSA countries have reported
linkage rates of more than 60% (Bassett et al. 2014; Hatcher et al. 2013; Rasschaert et al. 2014;
Genberg et al. 2015; Sharma et al. 2015; Muhula et al. 2016). Our encouraging findings likely
reflect a combination of the health system and'social changes, including reduction in stigma. Our
study itself may also have increased linkage to care-through regularly contacting and following up

HIV positive individuals.

Linkage to care in the group of people tested through the facility-based model was significantly
higher compared to the group tested through the mobile/outreach services. More people were
linked to care, and they linked modestly sooner in the health facility than mobile clinic arm. This
aligns with earlier studies in Kenya, South Africa and systematic review and meta-analysis of
community and facility-based HIV testing ( Bassett et al. 2014; Genberg et al. 2015; Sharma et al.
2015).

Likewise, a meta-analysis conducted in the United States on entry into medical care after HIV
positive diagnosis reported high entry by people testing at clinics and hospitals compared to other

community testing settings (Marks, Gardner, Craw, & Crepaz, 2010).
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While the improvement in linkage across the overall cohort and the early linkage to the first step
of care are encouraging findings, the continued gap in linkage to care between mobile and facility-
based testing is important to address. It is possible that some of the respondents lost to follow up
in the mobile/outreach arm sought and were linked to care in other sites; however, we believe that
significant health system-level barriers must be addressed to ensure timely linkage and, ultimately,

retention in care.

Some of the outreach testing activities are done very far from the clinics that offer CD4 testing
and HIV care. For example, some clients in Chunya district must travel more than 100 kilometres
on a rough road to reach a facility that offers CD4 test services and ART. We suggest an expansion
of mobile staging and ART services in remote areas. Furthermore, health care providers should
ensure that education and emphasis on the importance of being in HIV care, even if the client does

not yet require ART according to local guidelines, are emphasized during counselling.

Disclosure of HIV sero-status to-partners-and/or-family-members was strongly associated with
earlier linkage to care compared to those who did not disclose to partners, and/or family
members/relatives, again corresponding with findings elsewhere ( Hodgson et al. 2014; Dima et
al. 2014; Ostermann et al. 2015), and highlighting the continued importance of facilitating

disclosure and social support.

We found that the majority of participants who reported, “Wanting to receive treatment in case
they are infected with HIV” as one of the reason for testing for HIV, tested at facility-based sites.
This may suggest that they perceived themselves to be at higher risk, or that they already intended
to seek care for their symptoms and that individuals testing at facilities were more willing to link
immediately into care because they needed treatment (Layer et al., 2014). This would align with
studies elsewhere that have reported higher CD4 counts at mobile sites than at facility-based sites
(Bassett et al., 2014); however, while we found slightly higher CD4 counts in the mobile testing
arm, this difference was not statistically significant. We therefore think it is important to explore
and address health system facilitators and barriers, such as the availability of integrated HIV

testing, care and treatment services within the same facility/site.

This interpretation is supported by other findings from our study: a total of 265 individuals, 51.7%,
who tested at facility-based sites were able to link on the same day of HIV testing, while only 12%
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of those testing through the mobile/outreach model were able to link on the same day. This is likely
associated with the availability of HIV testing and HIV care and treatment services within the
same compound at facility sites. Not surprisingly, some studies report that CD4 testing at the point
of care reduces time for linkage, eligibility assessment and ART initiation, (Hyle et al., 2014;
Wynberg et al., 2014), and having HIV testing services and HIV care (CTC) at the same location
improves rates of linkage to care and ART coverage (Layer et al., 2014; J Wachira et al., 2014).
While Tanzania has made significant progress in increasing testing and linkage to care, our study
strongly supports arguments for increasing the proportion of health facilities with care and
treatment services from the current low level of 21.7% (MRACP, 2014).

Further analysis of our qualitative and quantitative data will help elucidate these findings.
Nevertheless, studies on HIV testing indicate that outreach testing services increase access in
remote areas, but linkage to care remains a problem (Kranzer et al., 2010; Labhardt et al., 2014).
Our study supports these findings, whilst reporting significant improvements in overall linkage to
care since 2009 and 2014,

The strength of this study is that we had a large sample of newly HIV positive diagnosed
individuals in the cohort, enrolled from 16 different sites who were followed up for six months
from the time of diagnosis. The project team used telephone calls to follow clients on their dates
of next visit to the clinic. Use of phone calls may have been one of the factors that facilitated or
enhanced linkage to care among the study participants.

The study has some limitations: We were not able to see all clients during the study period, despite
efforts to track them through telephone calls by the study team, CTC and community-based health
care providers in their respective areas. It may be assumed that the clients might have moved to
other places due to prevailing trade routes with extensive cross-border migration; however, our
study was not able to ascertain the exact name of linkage site and linkage beyond the study sites.
This warrants further investigation. An additional limitation of our study is that the random
selection of facility-based sites yielded a sample where all facilities had on-site care and treatment

centres.
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CONCLUSION

Linkage to care is the bridge between HIV testing and treatment/care services for HIV positive
individuals. In comparison with previous studies conducted in 2009, 2012, and 2014 in Tanzania,
this study shows that significantly more newly diagnosed HIV positive individuals had linked to
care within a short time of testing. We also found that linkage to care within 6 months of HIV
testing was significantly higher from health facility-based HIV-testing sites compared to
mobile/outreach sites. Finally, though of more modest clinical and population health significance,
these individuals were linked into care significantly sooner, particularly at sites where same-day
registration for care and treatment was possible. Individuals who had disclosed their HIV status to
their partner and/or family members were more likely to link into care earlier than those who did
not disclose to anyone. Findings from this study suggest that although mobile/outreach service
delivery models bring HIV testing services closer to people in remote and resource restrained
areas, there is still a significant-gap in timely linkage to HIV care compared to sites within
established health facilities. Thus, strategies thatare more effective are needed to further improve
linkage through this model of service delivery, including iincreased attention to effectively
communicating the importance of linkage to care even for people who do not feel sick. In addition,
the availability of care and treatment at facility-based testing sites should be significantly increased
from the current low levels of less than:21.7% of public facility-based testing sites offering

treatment and care.
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Abstract

Background

Like other countries, Tanzania instituted mobile and outreach testing approaches to address low
HIV testing rates at health facilities. Our recently published cohort study found that clients testing
at facility-based sites were more likely to link to care than those testing at mobile sites. This paper
1) describes the populations accessing HIV testing at mobile/outreach and facility-based testing
sites in hard-to-reach rural settings of Mbeya region, Tanzania, and 2) compares processes and

dynamics from testing to linkage to care between these two testing models.

Methods

An explanatory sequential mixed-method Study a) reviewed records of all clients (n=11,773)
testing at 8 mobile and 8 facility-based testing sites over 6 months; b) reviewed guidelines; c)
applied questionnaires at 0, 3 and 6 months to a cohort of 1,012 HIV newly-diagnosed clients from
the 16 sites; d) conducted focus group discussions (n=8) and in-depth qualitative interviews with
cohort members (n=10) and health care providers (n=20); ¢) observed HIV testing sites (n=10)
and Care and Treatment Centers (CTGCs) (n=8).

Results

More clients tested at mobile/outreach than facility-based sites (56% vs 44% of 11,733, p<0.001)
and were more likely to be younger and male (p<0.001), but more tested HIV-positive at facility
sites (21.5 % vs. 7.9% of 11,733, p<0.001). All sites in both testing models adhered to national
HIV testing and care guidelines. Staff at mobile sites showed more proactive efforts to support
linkage to care, and clients report favouring the confidentiality of mobile sites to avoid stigma.
Clients testing at mobile/outreach sites faced longer delays and waiting times at treatment sites
(CTCs).
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Conclusions

Rural mobile/outreach HIV testing sites reach more and different clients. However, despite more
proactive care and confidentiality at mobile sites, clients who tested at facility-based sites were
more likely to link to care sooner than those from mobile sites. Our findings highlight a
combination of a) patient-level factors, including stigma; and b) well-established procedures and
routines for each step between testing and initiation of treatment in facility-based sites. Long

waiting times at treatment sites are a further barrier that must be addressed.
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Background

In Tanzania, an estimated 1.5 million people were living with HIV in 2013, a 5.1% prevalence
amongst the adult population (MOHsw, 2014; UNAIDS, 2014b). HIV testing and successful
linkage of people with HIV into HIV care constitute important first steps in effective management
of HIV/AIDS, and in reaching the 90-90-90 goal set by the WHO: 90% of people with HIV
infection are diagnosed, 90% of those diagnosed start ART, and 90% of those taking ART achieve
viral load suppression by 2020, and the goal of an AIDS-free world by 2030 (Haber et al., 2017;
UNAIDS, 2014a) In the context of low levels of HIV testing in Tanzania (MOH, 2013; NACP,
2012; Ostermann et al., 2011) the government promoted out-of-facility-based testing services to
complement health facility-based voluntary counselling and testing (VCT), which predominantly
existed alone until the early 1990s (Kapologwe et al., 2011; Layer et al., 2014; Njau et al., 2014).
The out-of-facility-based testing (referred.toas the “mobile/outreach testing model” in this study)
currently recommended in the country includes -home-based. testing, workplace or school-based
testing, and testing through mobile vans (Cawley et al., 2015; MOH, 2013; Njau et al., 2014).

Linkage to care

Regardless of how people get to-know theirrHIV status, what is,of primary importance is that those
who test HIV-positive be successfully linked to HIV treatment and care for further medical care,
psychological and social support (Hatcher et al., 2013; MOH, 2013). Linkage to care has been
described as the process of assisting individuals with an HIV positive diagnosis to enter into HIV
medical care, or the process of engaging newly-diagnosed HIV-infected persons into HIV primary
care (Dombrowski, 2013; Philbin et al., 2015; Rio, 2011). It is a crucial step along the HIV
continuum of care for better management and prognosis for HIV-positive individuals (S. Gerdts
et al., 2014; Haber et al., 2015; Ulett et al., 2009). Linkage to care has been defined as attending
at least one clinic appointment within 90 days following diagnosis (Bhatia & Giordano, 2011,
Dombrowski, 2013).

Other studies defined linkage to care as attending one or more clinic visit for HIV care within one
to six months of diagnosis, or more than two visits within six to twelve months of diagnosis (Keller

etal, 2013; Rio, 2011).In this study, we operationalized linkage to care as attending and completing
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the first step of registration at the HIV care clinic and receiving an HIV care and treatment card
within the first six months after diagnosis (Keller et al., 2013; Rosen & Fox, 2011). Studies
conducted in South Africa reported 52.5% and 62.1% clients being linked to care within three
months of diagnosis (Govindasamy et al., 2011; Naik et al., 2015) respectively. In Tanzania, a
study conducted in Kisesa, a rural area in Mwanza region, showed a linkage of 14% at four months
after HIV diagnosis (Nsigaye et al., 2009).

Tanzania’s national HIV test