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DEFINITIONS
Community health worker — “is a member of the community in which she/he works and
who serves and response to the health needs of the community”[1].

Spatial access — Access to healthcare which is terrain related, referring to distance, rivers,
forest, and mountains which separate health facilities and the population in need of healthcare
Services.

Health referral in the healthcare system — “The practice of sending a patient to another
program or practitioner for services or advice, which the referring source is not prepared or
able to provide” [2].

Health referral uptake - Percentage of participants who were referred that completed the
referral process.

Millennium Development Goals — “United Nations (UN) goals signed by the 191 UN
member states in September 2000 termed the United Nations Millennium Declaration which
commits to combat poverty, hunger, disease, illiteracy, environmental degradation and
discrimination against women by 2015 [3].

Non-spatial access - Access to healthcare which is related to demographic, socio-economic
and organizational factors which include sex, age, education, income, religion and other
related factors.

Linkage to healthcare - an essential step in engaging patients into healthcare by putting
them on treatment.

Xl



LIST OF ABBREVIATIONS

ADA American diabetes association
aHR Adjusted hazard ratio

ANC Antenatal care

ART Anti-retroviral therapy

BMI Body mass index

CvD Cardiovascular disease

CHWs Community health workers

DBP Diastolic blood pressure

HA Hazard Ratios

HBCT Home based care test

HIV Human immunodeficiency virus
HREC Human research ethics committee
LMICs Low and middle income countries
mmHg Millimeter mercury

MTSD Median time of stay in Diepsloot
KZN KwaZulu Natal

NCDs Non-communicable diseases
NGO Non-governmental organization
NHLS National health laboratory services
PHC Primary healthcare

PPD Purified protein derivative

SA South Africa

SD Standard deviation

SES Socio-economic status

SBP Systolic blood pressure

SSA Sub-Saharan Africa

STI Sexually transmitted infections
TB Tuberculosis

TST Tuberculin skin test

usS United States

VCT Voluntary counseling and treatment
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wC Western Cape
WHA World Health Assembly
WHO World Health Organization
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OVERVIEW OF THE RESEARCH REPORT
Introduction: The present research report paints a picture of a household survey of disease
screening in an informal settlement of Diepsloot in Johannesburg, South Africa. Like any
other informal settlement or slum in developing and low and middle-income countries
(LMICs), the studied population was exposed to various undiagnosed disease conditions due
to a lack of access to healthcare services.
Study aim: To assess healthcare referral uptake and linkage to healthcare and factors
associated with health referral uptake and linkage to healthcare in an informal settlement in
Johannesburg.
Methods: The baseline study consisted of primary data that was collected from 2000
households and the present study was a prospective cohort of 429 randomly selected
participants from the baseline study suspected to have diseases. Data on demographic,
mobility, physical activity, mental health, health-seeking behavior, food security and
children’s health, women and men’s health was collected. Participants suspected of having
disease were given health referral letters to visit the nearest health clinic for medical
attention. The participants were further called after 14 days has elapsed to check if they
visited the healthcare facility, with an overlap in time for those not found at the required time.
Manuscript statistical analysis: Median and interquartile ranges were calculated for
continuous variables, frequencies and percentages were calculated for categorical variables.
The relationship of health referral uptake, linkage to care and their predictors (socio-
demographic status and disease conditions) was assessed by univariate and multivariate Cox
proportional hazards regression models. In all associations, statistical significance was
considered when the p-value was < 0.05. The time taken for participants to visit the nearest
healthcare center was assessed by Kaplan-Meier (KM) survival curve.

Results: Of the 429 participants, only 109 (25%) took the referral letter to the clinic and from
109 participants 77 (71%) were linked to care and 32 (29%) not linked to care. The 77
participants were linked to care within a period of approximately 3 months (median = 11.4
days, inter quartile range (IQR) (1 — 84 days). There were also 240 (56%) participants who
failed to visit the clinic and stated health system problems 17 (7%), patient problems 213
(89%) and health worker problems 10(4%) as their barriers to access healthcare and 80 (19%)
participants were not reached. The association of health referral uptake and linkage to care
with socio-demographic factors and disease conditions were mixed (Hazards Ratio (HA) < 1
or HA > 1), with no statistical significant (p > 0.05).

Conclusion: Overall, there was a low uptake of healthcare services (31%) and linkage to
healthcare (20%) in Diepsloot. The majority of the participants were lost to follow up with 80
(19%) of the participants not reached and other 240 (56%) participants were reached but
failed to visit the healthcare center, hence studies with larger sample sizes are not only
suggested but warranted.
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CHAPTER 1 INTRODUCTION
This section gives a summary of the background and introduction to the reader.

Studies in low and middle-income countries (LIMCSs) including sub-Saharan Africa (SSA)
have estimated that millions of people die annually from chronic non-communicable diseases
such as cardiovascular disease, hypertension and diabetes and while many more are dying
from tuberculosis (TB) and HIV/AIDS (Human immunodeficiency virus/Acquired
immunodeficiency syndrome). Evidence has indicated that the majority of these conditions
are not screened at a community level by community healthcare workers (CHWSs). The
present study has reflected on the importance of disease screening in an urban informal
settlement by evaluating the health referral uptake and linkage to healthcare after community-
based disease screening. Disease screening is used as a way of bringing healthcare service
delivery to marginalized communities because of the emergence of quadruple burden of
diseases i.e. high maternal and child health, growing burden of NCDs (Non-communicable
diseases), HIV/AIDS and TB and high level of violence and injuries. Studies conducted in
informal settlements, slums, and rural areas have reported that community members are at a
disadvantage in terms of accessing healthcare. As a result, there is poor uptake of healthcare
services and the failure of community members to healthcare linkage. This has often led to
late disease presentations at healthcare facilities which may result in disease complications
and high mortality.

Lack of resources in terms of healthwork force has prompted most governments in
developing countries to introduce community healthcare workers (CHWS) so that people with
suspected disease conditions can be screened at community level and those needing further
treatment be given referral letters to visit the nearest healthcare facility. The limitation of
CHWs in other developing countries has been a high attrition rate due to the search for better
remuneration. Overall, health referral uptake and community linkage into healthcare has been
reported to be affected by factors such as patient problems, health system problems, and
health worker problems. In evaluating health referral uptake and linkage to healthcare, the
present study has described disease conditions in terms of healthcare referral uptake and
linkage to healthcare in the Diepsloot community. The study has further described barriers to
healthcare and determined factors associated with healthcare referral uptake and its linkage to
healthcare in the Diepsloot community.
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1.1 Background

South Africa (SA) is in the league of developing countries challenged by quadruple burden of diseases
which are a combination of life-style-related non-communicable diseases (NCDs), poverty-related
infectious disease and violence-related trauma [4]. Developing countries have reported increased
rates of NCDs namely, cardiovascular diseases (CVD), diabetes mellitus, and hypertension as
part of the disease burden that result from a change in nutritional epidemiological transition
[5]. Furthermore, reports have found NCDs to be the main cause of death worldwide and are
placing the greatest burden on developing countries namely concerning to costs in medical
treatment [6-8]. Unfortunately, the health departments in developing countries are
constrained by a lack of formally trained health professionals, which hinders the effective
screening and adequate management of those in need of healthcare. In general, the lack of
essential skills in the health sector has affected the delivery of healthcare services [9].

Another factor is the HIV epidemic which has contributed to the burden of disease and is
more evident in populations of developing countries where per capita incomes are under two
Unites States (US) dollars a day [10-13]. Developing countries are unable to provide basic
quality healthcare due to high HIV prevalence and the additional burden of scaling up
antiretroviral therapy (ART) [14, 15], which in itself requires additional staff training and
expertise. As HIV treatment is becoming available worldwide, ARTs have to find their way
into developing countries’ weak health systems, which is a challenge. This is because
HIV/AIDS condition is no longer viewed nor perceived as deadly but as lifelong disease
affecting millions of people that will need care and continuous adherence to treatment. In the
majority of developing countries with high HIV prevalence in SSA, the major thorny issue in
the provision of ART and managing compliance of chronic ART care is shortage of health
personnel with proper skills [16], as a result of brain drain [17], among other reasons.

Due to a lack of health personnel in the health system, governments especially in developing
countries have introduced the model of CHWSs. In most settings, the CHWs are “individuals
who live within the community they serve, understand the culture and speak the language of
the people who live around them” [18]. As a way of delivering service to the communities,
CHWs are reported to play a crucial role in multiple disease screening and health awareness
so that community members with health problems are issued with health referral letters [19,
20]. Health referral letters are used to link patients to healthcare when given to health
personnel at the health clinic to access healthcare. However, access to healthcare has been
reported to be affected by health system problems, patient problems and health worker
problems [21, 22].

South African health system like any of the developing countries has been faced with
challenges associated with low referral uptake and low linkage to care. Common challenges
encountered in other studies were long queues at the healthcare centers, financial challenges
(lack of transport), lack of disease knowledge, poor relationship between healthcare center
and patient, etc [23-31]. Studies in SA on referral uptake and linkage to care were reported in
the province of KwaZulu Natal (KZN) and Western Cape (WC) [32-37]. More studies are
warranted in other parts of SA on CHWs in showing the importance of bringing healthcare to
the needy communities, through improvement of patient’s referral uptake and linkage to
healthcare.

1.2 Literature review

1.2.1 Access to healthcare in developing countries

Sub-Saharan African (SSA) countries are in a transition of change in lifestyle which is
associated with increased communicable and non-communicable diseases [38-40].
Furthermore, SSA falls under the umbrella of low and middle-income countries (LMICs),
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which are faced with many factors that are associated with poor healthcare access [41-43] and
South Africa is not exempted [21]. One way of collating health information on specific
disease conditions in countries is when governments and non-governmental organizations
(NGOs) are conducting community screening of diseases [5, 44-46].

Researchers have categorized access to healthcare access into two distinct dimensions namely
spatial and non-spatial. Spatial access is terrain-related which refers to distance, rivers, forest,
and mountains which separate health facilities and the population in need of healthcare
services. Non-spatial access refers to demographic, socio-economic and organizational
factors which include sex, age, education, income, religion, satisfactory utilization of human
resources (matched professional skills to needs) and collaborative approaches to programs
and services delivery (community engagement) [47, 48]. The most common major
contributing factors to poor healthcare in LMICs is poor infrastructure, long distances
between the health facilities and communities, poverty and famine, political instability, poor
socio-economic status (SES), cultural factors, high illiteracy rate, communicable diseases and
greater emergence of non-communicable diseases including poor maternal health [13, 49-51].
As a result, community screening for disease awareness and prevention is drastically affected.
This has made health referral uptake and linkage to healthcare not fully attainable in most
countries because of constraints related to access to healthcare [52]. Hence, limited access to
healthcare and late presentation to healthcare facilities in SSA have been associated with
unnecessary deaths that could have been prevented [53]. This has been evidenced by the fact
that approximately 500 000 maternal deaths happen worldwide with 4 million newborn
deaths and an additional 3 million stillborn births; unfortunately, the majority of the
percentages of these deaths are in developing countries [54].

Poor access to healthcare has been a contributing factor for inability to attain the Millennium
Development Goals (MDGs) for health by end of 2015 in poorly resourced settings [9, 41,
55, 56]. MDG four (reduction in child mortality under five years) and MDG five (improved
maternal health) were reported to be affected by the inability to access healthcare [57]. To
address the challenge of poor access to healthcare, governments have introduced community
healthcare workers (CHWSs) into health systems as a way of linking disadvantaged
communities with relevant healthcare providers [58]. In a situation whereby a patient is found
to have a disease, the CHW will advise the patient to visit the nearest healthcare center by
giving a patient the referral letter [59, 60]. The term referral in the health care system is
defined as “the practice of sending a patient to another program or practitioner for services or
advice, which the referring source is not prepared or able to provide” [2].

In South Africa, CHWSs have been introduced countrywide as part of the program to re-
engineer primary healthcare (PHC) in the management of chronic conditions, to improve
healthcare outcomes [18]. The ultimate goal of CHWs is to contribute significantly towards
increasing life expectancy, combating HIV and AIDS and strengthening health system
effectiveness [21].

1.2.2 Community healthcare workers and their role in the public health system

The history of CHWs dates back to centuries where their important functions were to provide
healthcare to wvulnerable, disadvantaged, and marginalized communities. Various
communities, countries, regions, and villages which are resource deficient, have their version
or relevance of CHWSs due to the nature of their public health demands. Other names for
CHWs are “health auxiliaries, barefoot doctors, health agents, health promoters, family
welfare educators, health volunteers, village health workers, community health aides and
community health volunteers” [39, 42, 61, 62]. The earlier reports by Perez and Martinez
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showed that CHWs were brought into the health system in Russia due to a shortage of doctors
in the early 17th century [63]. During that era, they were called “feldshers,” and they were
trained to provide basic medical care to military personnel [64]. Over time, a similar model
was used in Asia (China), where farmers with minimal education were given basic minimal
medical training and were named “barefoot doctors” to provide basic primary healthcare,
including vaccinations and treatment of minor illnesses, to rural underserved regions [65].
Currently, many nations across the globe are using CHWs due to a lack of health personnel to
bring healthcare to the people [66-68].

The World Health Assembly (WHA) of 1974 noted the striking disparities in health and
health services between countries and decided to explore possibilities for more effective
action to bring appropriate equity in healthcare services. This culminated in the Alma Ata
Declaration of 1978, which was in PHC [69]. As the majority of the countries were
overburdened by diseases, the countries signatory to the declaration, including many African
countries, considered the introduction of the CHW model as synonymous with the PHC
approach [70].

In the late 1980s, PHC gave rise to a mass training of CHWs in many developing countries
[71]. This made PHC available to remote and previously inaccessible parts of the world [72].
The WHA specified that the focal social target of governments and World Health
Organization (WHO) in the next decades was to achieve healthcare to all world citizens by
the year 2000 [73], however, this will still be a pipe dream in some years to come [74].
Political instability, wars, and famine especially in LMICs are still a worrying factor for
healthcare services to reach the people in remote rural areas [75-77].

Internationally, a global shortage of medical workers to treat and manage the spread of
diseases has led to the introduction of CHWSs. Because of a lack of resources, significant
skilled healthcare workforce shortages are present in approximately 57 countries, including
countries in SSA and Asia, due to imbalances in the health worker patient ratio [78]. The
number of physicians per 100,000 people range from as low as 2 in Malawi, 256 in the
United States, to a high of 591 in Cuba [79]. These figures explain the reality that is faced by
LMICs in accessing quality healthcare. The shortage of the healthcare workforce to cater for
communicable diseases in relation to non-communicable diseases in LMICs and the world
over has renewed interest in the role of CHWs. CHWSs have become efficient as health foot
soldiers, or as the face of public health, by strengthening healthcare systems and increasing
availability of primary healthcare services [57, 80].

1.2.3 Community Health Workers in Low and Middle-Income Countries (LMICs)

Many countries in SSA face an enormous challenge of organizing healthcare service delivery
in a way that provides quality and accessible healthcare to their communities against a
background of economic hardships and resource constraints. In reaction to these challenges,
various governments have been implementing health sector reforms for healthcare
accessibility to their population. Hence, some countries in the East, West and Southern Africa
(Kenya, Uganda, Ghana, and South Africa) have implemented community health workers’
national programs [21, 81-83].

Lack of healthcare force or personnel in public health sectors mainly in LMICs has prompted
health programs to recruit and train CHWs in the field of health promotion, case-control, and
service delivery undertakings or activities at the community level for several decades. CHWSs
can help communities to establish and address their own health needs. They can provide
health system managers and their associates with essential health facts or information that
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may otherwise never reach them and can support those in the health system to understand and
help with community needs [84].

Ghana (as a typical example) like South Africa has some imbalances in terms of healthcare
service delivery and hence the introduction of CHWSs in the country to bridge the gap
between the vulnerable members of the society and adequate healthcare [81]. Due to the
complexity of the scope of practice in Ghana by the CHWSs, they have uniquely divided
CHWs into two categories. The first category is informal, where CHWs are an unofficially
integral part of the healthcare system, and supervisors/administrators for healthcare work
together as developmental partners e.g. non-profit organizations take responsibility for their
employment and training, incentives and remuneration, where appropriate. The next category
of CHWSs’ existence is felt when they represent communities and act in favor of the
communities. CHWSs’ jurisdiction under this category is formally aligned with the healthcare
system, and also at the forefront of community-operative preventive healthcare activities.
Irrespective of the difference, there is a hybrid form of CHWs in the former Gold Coast
(Ghana) [81].

In developed countries like the USA, CHWs are regarded as frontline public health workers
who work closely with their communities. This “relationship enables CHWS to serve as a
liaison, link, or intermediary between health/social services and the community to facilitate
easy access to healthcare services and improve the quality and cultural competence of service
delivery healthcare. CHWs also build individual and community capacity by increasing
health knowledge and self-sufficiency through a range of activities such as outreach,
community education, informal counseling, social support, and advocacy” [84].

1.2.4 Challenges and constraints faced by CHWs

The challenge with CHWSs programs is the high rate of employee turnover which is
commonly called attrition, with varying rates of approximately 3% to 77% [85]. The main
cause of higher attrition rates has been reported to be associated with volunteers because they
are not accountable fully to the system due to lack of career path or signing of job contracts.
Such dropout rates negatively affect the ongoing relationship between CHWSs and
communities, elevate costs in selecting and training CHWSs, and result in missed opportunities
to build on experience. This means that the effectiveness of CHWSs’ work usually depends on
retention [61]. The main challenge in retaining CHWs is the lack of incentives or stipends
which cause CHWSs to move from job to job in search of better remuneration [86].

Attrition rates of approximately 30% and 50% were reported in Senegal and Nigeria
respectively over two years [87]. This was found to be dependent on factors such as
community and government funding. CHWs who are funded by the community had twice the
attrition rate as compared to their counterparts who are on government payroll [88]. High
attrition gives rise to a plethora of problems. Repeated replacement of CHWs means poor
continuity in the relationships established among CHWSs, communities, and health systems. In
safeguarding CHWs status, considerable undertaking is made in each CHW and program
costs for identifying, screening, selecting, and training of the CHWSs rise alongside high
attrition rates. When CHWs render their resignation due to better remuneration elsewhere,
they leave with much needed gained experience and opportunity is lost to build on
experience. The success of CHWs depends on retention. CHWSs programs are exposed to
massive challenges such as lack of political support, financial difficulties, limited oversight
and technical support, lack of a common and well-funded research agenda, and strategies to
enhance and sustain CHWs performance [89, 90].
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1.2.5 CHW work environment model

For CHWs to be productive and deliver services effectively there are the number of factors or
inputs that need to be taken into consideration (Figure 1 next page).

KNOWLEDGE & SKILLS + MOTIVATION + WORKENVIRONMENT et PRODUCTIVITY

Figure 1: Work environment as a key determinant of community health worker
productivity (Jaskiewicz et al.[91])

The knowledge and skills of CHWs are built through training on communicable and non-
communicable diseases together with basic medical knowledge. Unfortunately, their training
is usually short. As a result, their knowledge of skills and attitude towards patient care may
be limited by the fact that there is not enough time given to learn about different diseases [66,
82]. In a South African study, a constraining factor was being unable to learn from the native
language (isi-Xhosa) to the preferred language (English) [18]. Motivation of CHWSs by
supervisors is required to build their confidence, competence, and delivery of healthcare
services [92]. Besides, incentives and payment of stipends have been shown to ensure
maximum performance for reaching their healthcare targets [93]. Timely coordination of
daily activities by supervisors for CHWSs has been proven to be effective in bringing
healthcare closer to the communities [92].

1.2.6 Model for CHW workload

The workload in most settings in LMICs or developing countries is often heavy resulting in
attrition of CHWs and inadequate delivery of healthcare services to communities [88]. The
components of the CHW workload are summarized in Figure 2 (next page).
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Figure 2: Components of CHW (Jaskiewicz et al.[91])

The three components catchment area, organization of tasks and number of tasks are inter-
linked. The catchment area comprises two of aspects namely; household numbers to be
attended and their geographic dispersion. The depths and core work of CHW’s catchment
area depend on the household’s number of CHWS that are responsible for it, for example, the
chosen group within the confines of the family and geographical distribution. The way in
which tasks are organized by supervisors affects the CHWs potential to deliver on targets and
maximize productivity. The number of tasks allocated to CHWs often fluctuates based on the
need for healthcare services at a particular time. Hence, in some circumstances the CHW’s
can be “overwhelmed by a very broad range of tasks which may have negative effects on the
overall quality of performance” [94].

1.2.7 Health referral

Referral systems are an essential component of health systems in developing and LMIC
countries since the introduction of PHC [60]. The referral system normally assumes a one-
way referral process of moving patients “up the pyramid” of care (Figure 3), from less
specialized primary healthcare services to more specialized care, as appropriate [2].
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326 At the bottom of the pyramid are community members that utilize the services of CHW’s and
327 traditional healers. Both the service providers can refer patients for voluntary counseling and
328 treatment (VCT) in patients infected with HIV to primary healthcare facilities. Depending on
329 the healthcare at primary care level, patients needing specialized medical care are referred to
330 secondary, tertiary and high-level care at national health referral hospitals.
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1.2.8 Factors affecting referral

The referral process is also hampered by “three delays” (Figure 4): delays in making the
resolution to seek health care, delays in arriving at appropriate health facility once the
decision has been made, and lastly, delays in receiving sufficient and suitable care once the
healthcare facility has been reached [96].

Factors affecting Phases of delay
utilization and outcome

Socioeconomic/Cultural Phase |

factors > Deciding to seek care

R

Phase 1l
Accessibility of health Identifying and reaching
facilities medical facility
Phase Il
Receiving adequate and
Quality of care appropriate treatment

Figure 4: The three delays model in accessing healthcare (Thaddeus et al.[97])

A good functioning health system is characterized by appropriate and timely referral of
patients to access quality healthcare. Regrettably, this is one of the weakest links in the health
systems of economically poor countries [98]. The researchers have categorized factors
affecting the referral system into health system issues, patient problems, and cultural
practices. Health system issues include poor communication by CHWS, unpleasant prior
experiences with the health system e.g. rudeness of healthcare workers/facility, healthcare
workers not being patient-friendly and no drugs at the healthcare facility. Besides, in some
communities, families may take longer time to seek healthcare for sick female children
compared to male children [95, 99-102].

1.2.9 Linkage to healthcare

Linkage to healthcare is an essential step in engaging patients to care by putting them on
treatment [103]. Linkage to healthcare can lead to a decreased in morbidity and deaths, as
well as improvements in life expectancy and quality of life [104]. Linkage to healthcare is
accomplished when patients are given proper information about the importance of receiving
care at a health facility and also when the hierarchy in public health system is intact (i.e. from
CHWs to the clinical specialist) [105]. However, linkage to healthcare has been reported to
differ based on the nature of disease (communicable and non-communicable diseases) or
perception of diseases [15, 45, 106].
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1.2.10 Barriers to healthcare linkage

In low resource settings, barriers to healthcare make linkage to care and retention
in care a major challenge [107].

Structural/Administration

Financial
Unavailable or
Lack of insurance or inconveniently located
underinsurance services
Competing subsistence needs: Long appointment waiting
food and housing times

Language barriers

Personal

Stigma of HIV, Sexual identity, drug
use

Diabetes mellitus, hypertension
Lack of trust in the medical system
Difficulty accepting diagnosis

Comorbidities, mental illness or
substance abuse

Figure 5: Barriers to healthcare linkage (Dombrowski [107]).

Figure 5 shows the consensus based on the published literature, that the barriers to linkage to
healthcare ideally revolve around financial constraints, structural terrains or poor
administrations of health management services and personal factors. However, all the three
factors are inter-related. Studies in developing countries have proposed that addressing
financial barriers, efficient patient communication, and education may ameliorate linkage,
retention, and medication adherence in diseases [25, 108, 109].

1.2.11 Communicable diseases and linkage to care

Poor linkage to healthcare in most instances has been reported in SSA, which is part of the world that
is grossly affected by the global HIV epidemic [110]. A disturbing factor is that attrition to care often
happens before ARV treatment, and this has been attributed to barriers to healthcare [13, 111]. The
importance of linking patients to care is crucial for successful HIV treatment. However, in a situation
where there is delayed linkage, it impacts heavily on medical outcomes resulting in longer periods of
viral suppression in the human body, increased risk of hospitalization, increased costs to treat the
disease and death when the virus is resistant to antiviral drugs. There is also a high possibility of
increased HIV transmission risk [15].

Concerning TB, despite medical intervention efforts by governments to treat and control TB
through community screening, TB remains a dominant public health problem globally.
Furthermore, in 2015, approximately 9.6 million individuals around the globe were reported
to have suffered from the ripple effects of TB and around 1,5 million individuals are
demising from TB every year [112]. This is often seen in people living in overcrowded
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ghettos or squatter camps especially with a high prevalence of HIV/AIDS. Adherence to
treatment is especially important because non-adherence to treatment leads to resistance to
mycobacterium bacillus [113]. A similar trend has also been reported in TB/HIV co-infection
[114]. Sexually transmitted infections (STIs) play a crucial part in the transmission of HIV
through unprotected practice of sexual activities and unfaithfulness of the partners [115].
While much is known about effective interventions (condom use and adherence to treatment),
the execution of these measures remains disappointing in South Africa [116].

1.2.12 Non-communicable diseases and linkage to care

1.2.12.1 Hypertension and diabetes

High blood pressure is a killer disease and a global risk factor for more deaths because of
diseases such as ischemic heart diseases, heart failure, and stroke. Its treatment and control
rate has been reported to be low across the globe [117, 118]. Delay in seeking or linking to
healthcare may lead to fatalities especially in vulnerable groups such as the elderly and
pregnant women [40, 106]. Hypertension in its nature is asymptomatic, hence linkage and
medication adherence are always a serious challenge. As a result linkage to high blood
pressure care and successful retention of clinical services are critical elements of high blood
pressure control [119].

The emergence of high prevalence of diabetes mellitus in SSA is attributed to factors such as
increased in individual lifespan, economic development, change in lifestyle (low physical
activity and high sugar/high-fat diet), which has resulted in a rise of burden of diabetes
mellitus [38, 120, 121]. The ripple effects of poor linkage to continuum of care in most
instances have led to limb amputations, blindness and multiple organ failure [122, 123].

1.2.12.2 Antenatal care (ANC)

This is a special care provided to expectant mothers during pregnancy to ensure that delivery
is harm-free and the mother of the child is healthy. Under normal conditions, four visits to an
ANC clinic are required for the safe delivery of the new-born [124]. The first visit is for
screening and treatment of conditions such as anemia, sexually transmitted infections, and
medical conditions that should be taken into consideration during pregnancy and also to start
preventative treatment when necessary. The second, third and fourth visits are scheduled at
24 - 28, 32 and 36 weeks respectively [28]. Increased child and maternal deaths in developing
countries have been reported to be due to the failure of pregnant women to be linked to ANC
[125, 126]. This may explain why MDG 4 (child mortality reduction) and MDG 5 (maternal
health improvement) were not reached by the year 2015 in SSA and LMICs [127].

1.2.12.3 Depression

The causes of depression are often multifactorial and might be due to low SES and
HIV/AIDS. Depression is the most common mental health disorder among those diagnosed
with HIV & AIDS, affecting 22% of the population [128]. Furthermore, people with
HIV/AIDS conditions have an increased prevalence of depression as compared to their HIV-
negative counterparts [129, 130].

1.3 Problem Statement
Communities located in informal settlements often have a large percentage of undiagnosed
diseases due to a lack of routine medical check-ups. This is because healthcare centers are far
away from communities and community members may lack transport money [21]. The
majority of people have little or no disease knowledge and often seek medical treatment only
when there are disease complications and these may lead to a high incidence of mortality
[131, 132]. The problem is that there is a high burden of both communicable diseases and
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NCDs in SA [6]. Although CHWs are there in communities in SA, many community
members might still not be utilizing their services. Studies in SA have found that patients still
need to be educated on the importance of referral uptake and linkage to care, with patient’s
problems, health system problems and health worker problems being the contributors [32-
37]. Furthermore, communities should be made aware of the consequences that are associated
with failure to take referral letters to the healthcare center and failure to healthcare linkage.
Studies have shown that although health care facilities exist, many people do not access these
facilities for reasons already stated and hence many treatable diseases are not being treated
[12, 29]. Lack of access to healthcare services has prompted the SA government to introduce
CHWs to act as a middleman between community and healthcare services as a way of re-
engineering PHC. The present study will show the importance of CHWSs in multiple disease
screening, awareness and offer counseling to participants diagnosed with diseases to access
healthcare.

1.4 Justification of the study
In developing countries, reports have found that most disease conditions are presented late at
healthcare clinics which often lead to an increase in disease transmission, complications and
premature deaths, [99, 100] due to poor uptake of health referrals. There is insufficient
information on health referral uptake and linkage to healthcare in South Africa, with few
studies being conducted in a peri-urban (uptake of neonatal and young infant referrals) and
urban informal settlement (referrals on non-acute child health conditions) of Kwa-Zulu Natal
[32, 33]. Another study investigated linkage to healthcare among adults in underprivileged
urban and peri-urban townships within the Western Cape Metropolitan region of South Africa
[34]. To improve health outcomes in informal settlements (underprivileged communities), it
is of essence to understand the factors that affect their utilization of healthcare services after
screening by CHWs. Health referral uptake and linkage to care in children and adults is
important especially in poorly resourced communities where there is a lack of access to
healthcare due to low socio-economic status (SES), as reported by other researchers [131].
1.5 RESEARCH QUESTION
What are the factors associated with healthcare referral uptake and linkage to healthcare
following community-based screening in an informal settlement in Johannesburg?
1.6 STUDY AIM
To assess healthcare referral uptake and linkage to healthcare and factors associated with
health referral uptake and linkage to healthcare in an informal settlement in Johannesburg.
1.7 STUDY OBJECTIVES
1. To describe disease conditions and healthcare referral uptake and linkage to health
care in adults in Diepsloot, Johannesburg.
2. To describe barriers to linkage to healthcare in adults in Diepsloot, Johannesburg.
3. To determine factors associated with healthcare referral uptake and its linkage to
healthcare in adults in Diepsloot, Johannesburg.
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CHAPTER 2 METHODOLOGY
This part of the dissertation gives the reader a comprehensive description and
explanation of the study methods that were not fully covered in the manuscript.

2.1 STUDY SITE AND SETTING

The study site was the densely populated, Diepsloot informal settlement, which is an area
located in the north-western peripheral part of the Johannesburg Metropolitan Area,
approximately 40 kilometres from the inner city and 20 kilometres north of Sandton City,
close to Fourways and the Midrand corridor (Figure 6).

CITY OF TSHWANE

vvvvvvvvvvvv

GAUTENG BORDER

—> | Diepsloot

CoJ BORDER

Figure 6: Map of Gauteng province showing the study area (Diepsloot) (Adopted from
Agency [133]).

The study population comprises of over 500,000 residents based on a statistical survey
conducted in 2013 in Diepsloot [134].

2.2 THE PRIMARY STUDY (MAIN SURVEY)

The primary aim of this study was to define the burden of disease and develop a geographic
risk profile for the Diepsloot community. The study was a cross-sectional household survey,
conducted on 2000 households (based on the sample size calculation) using a geographically-
weighted random sampling framework [134]. The survey started in April 2013 and ended in
May 2013, using study questionnaires. During the survey, trained CHWSs administered a
primary study questionnaire on demographics (age, sex, partnership status, country of origin,
employment status, educational status, and medical aid coverage), mobility (length of stay in
Diepsloot), physical activity (running, walking heavy lifting, aerobics), mental health
(emotional problems and witness of violence), health-seeking behaviour (frequency of
visiting healthcare facilities, traditional healers, church healer/faith-based healer), food
security and children’s health (availability of food in the house), women and men’s health
(reproductive health and history of sexually transmitted infections (STI). Professional nurses
administered a questionnaire in a random household survey of spatial distribution of health
needs in Diepsloot. Participants who were found to have suspected disease conditions were
given a referral letter to visit the nearest healthcare facility. Telephonic follow-up of
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participants was after two weeks in 2013, with an overlap in time for those who were not
found at an expected time. Information on the disease referred (high blood pressure, anemia,
high blood sugar, body weight, Tuberculin skin test, STI symptoms, HIV, and mental health)
was recorded on the referral enrolment tracking questionnaire, wherein participants were
called four times on the landline and lastly on a mobile phone if not available. The
participants were assessed on their health referral uptake by asking them about the referred
disease, days taken to visit a healthcare provider, and the name of the health provider.

During the follow-up at the clinic the following findings of concern were elicited during the
clinical examination of the subjects being referred; blood pressure, body mass index (BMI),
blood tests, and urine glucose and ketones, hemoglobin, mental health, ANC, TB and STI.

For blood pressure measurements, systolic (SBP) (mmHg) and diastolic (DBP) (mmHg)
blood pressures were measured on the right upper arm using an automated oscillometric
device. Blood pressure measurements were taken three times with the subject seated. The
average of the three readings was used as the systolic and diastolic blood pressure. High
blood pressure was diagnosed as having SBP and DBP of 140 mmHg and 90 mmHg or
greater respectively [135]. In assessing anthropometrical measurements, height was measured
barefoot to the nearest 0.1 cm using a rigid stadiometer and weight was measured with
subjects wearing light clothes and barefoot to the nearest 0.1 kg using a calibrated scale
balance. BMI was calculated by dividing weight in kilograms by height in meters squared
(kg/m?). Bodyweight status was categorized as normal (BMI < 25 kg/m?), overweight (BMI
25 to < 30 kg/m?) and obese (> 30 kg/m?) [135].

Fasting blood glucose (< 7 mmol/l-normal) was tested using a rapid test by a Glucometer
machine [136]. Diabetes mellitus diagnosis was based on the American Diabetes Association
(ADA) which defines diabetes as having a fasting blood sugar of 7 mmol/l or greater [137].
The test was done by first cleaning the participant’s fingertip with an alcohol swab to
eliminate micro-organisms. The participant was then pricked on the fingertip and the droplet
of blood transferred from the test strip into the glucometer for glucose measurements. The
outcome of the test results was in 60 seconds. For fasting urine glucose and ketone tests, a
urine dip stick was used. The dip stick was inserted in and out of the participant’s urine
sample and left to stand in the open for 60 seconds. A positive urine glucose and ketone
corresponds with the color on the dip stick bottle. Anemia assessment was done on blood
samples wherein hemoglobin (reference range 12.0 — 15.5 g/dL) was tested by sending blood
specimens to the National Health Laboratory health Services (NHLS) [138]. TB was assessed
by the tuberculosis skin test which uses a purified protein derivative (PPD). In the test
procedure, a participant’s skin is cleaned first with an alcohol swab and during a PPD test a
small amount of antigen is injected in the skin. The PPD test leaves a small amount of killed,
purified mycobacteria material in the skin, but no significant amount gets into the
bloodstream. The immune system reacts within 48 to 72 hours if it has "seen™ similar material
before. The test is "positive” if a bump of about the size of a pencil eraser or bigger (at least
10 mm induration) appears on the participants’ arm [139].

The participants were also assessed (using the primary study questionnaire) on their mental
health status by asking them of their experiences with emotional problems (felt downhearted
and blue, felt so down and in the dumps, feeling calm and peaceful) and if they had witnessed
violence (someone been violently attacked, being threatened with a knife, gun or weapon, or
being slapped, punched or kicked), in Diepsloot. For ANC, the participants were asked about
their pregnancy status and their last date of menstruation. They were also asked if they were
adhering to their antenatal consultation at their nearest healthcare centre. Participants were
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also asked on STI symptoms, and experiences with sores or ulcers on the penis or vagina,
abnormal discharge from the penis or vagina and warts in the genital area.

2.3 Secondary data analysis
2.3.1 Study design

This was a prospective cohort study that followed up 429 participants (from a sample size of
2000 participants) who were screened for suspected disease conditions and given health
referral letters by CHWs.

2.3.2 Data collection procedures

The data was collected on the study questionnaire by CHWs and professional nurses and was
entered into a Microsoft Excel spreadsheet by trained data capturers.

2.3.3 Data management

Data cleaning was conducted on Microsoft Excel before data was transferred to STATA
software (version 11.0, StataCorp, NY., College Station, TX, USA, 2009) for statistical
analysis [140]. The STATA duplicate command (drop if Var ==id) was used to eliminate
duplicates and, where appropriate, categorical ordinal variables were generated and coded,
using the STATA commands generate and recode. Frequencies and percentages were used to
represent categorical variables. The socio-demographic factors and disease conditions
variable were divided into categories, lowest reference category (code = 0), second category
(code = 1), third category (code = 2) and fourth category (code = 3), depending on the
number of categories of a variable. The outcome variables were healthcare referral uptake
and linkage to healthcare which were both categorized as binary variables, Yes (Code = 1) for
present or No (Code = 0) for absent.

2.3.4 Statistical analysis

Numerical data were tested for normality of the distribution by visual inspection of the
histograms and Shapiro-Wilk tests. Normally distributed variables were represented as means
and standard deviations (SD) and non-normally distributed variables were represented by
medium and range.

2.3.5 Study Objectives

Objective 1: To describe disease conditions in terms of healthcare referral uptake and linkage to
health care in the Diepsloot community, Johannesburg.

The health referral uptake/linkage to care refers to the number of participants who were
referred/linked to care for a particular disease, divided by the total number of participants

referred or linked to care for all diseases multiplied by hundred, to give a percentage
No of participants referred/linked tocare X 100%). This

(Health referral uptake/lmkage to care= Total number of participants referred/linked tocare

calculation was repeated for all 10 health conditions.

Objective 2: To describe barriers to linkage to healthcare in the Diepsloot community,
Johannesburg.

Barriers to linkage to healthcare were divided into health system problems (long queues at the
clinic), patient problems (reluctance to go to the clinic, the condition cannot be cured, referral
not received or lost, personal problems, out of Gauteng province, and health worker problems
(rude health workers).
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Objective 3: To determine factors associated with healthcare referral uptake and its
linkage to healthcare in the Diepsloot community.

The relationship of dependent variables (health referral uptake and linkage to care) and
predictor variables (socio-demographic factors and disease conditions) were assessed by
univariate and multivariate Cox proportional hazards regression models. Hazard ratios (HR)
and p-values were used as measures of association with a p-value of < 0.05 being considered
for a statistically significant relationship at the 95% confidence level.

Kaplan-Meier survival curves estimated the time taken for the participant to visit the
healthcare clinic after being diagnosed with a disease condition.

2.4 ETHICAL CONSIDERATIONS

The data were provided to the principal researcher with permission from Witkoppen Health
and Welfare Centre. Ethical approval was obtained from the Human Research Ethics
Committee (Medical) (HREC) of the University of the Witwatersrand, Johannesburg
(clearance certificate no. M151178).
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Abstract

Background: The high burden of undiagnosed communicable and non-communicable
diseases is a major public health challenge in developing countries. Community-based multi-
disease screening campaigns using community health workers (CHWSs) offer great potential
for disease awareness and medical treatment. However, little is known about health referral
uptake and linkage to healthcare following such campaigns. The present study investigated
the health referral uptake, linkage to healthcare and associated factors after a community-
based multi-disease screening campaign in a peri-urban, informal settlement in Johannesburg.

Methods: A cohort of 429 participants diagnosed with non-communicable diseases,
communicable disease, and mental health problems, were provided with health referral letters
and were followed-up telephonically over two weeks. The relationship of health referral
uptake, linkage to care and their predictors (socio-demographic status and disease conditions)
was assessed by univariate and multivariate Cox proportional hazards regression models. The
time taken for participants to visit the nearest healthcare center was assessed by Kaplan-
Meier (KM) survival curves.

Results: Of the 429 participants, only 109 (25%) took the referral letter to the health clinic
and from 109 participants, 77 (71%) were linked to care and 32 (29%) not linked to care. The
77 participants were linked to care within a period of approximately 3 months (median = 11.4
days, interquartile range (IQR) 1 — 84 days). There were also 240 (56%) participants who
failed to visit the clinic and stated health system problems 17 (7%), patient problems 213
(89%) and health worker problems 10 (4%) as their barriers to accessing healthcare and 80
(19%) participants were not reached. The association of health referral uptake and linkage to
care with socio-demographic factors and disease conditions were mixed (Hazards Ratio (HA)
< 1or HA > 1), with no statistical significant (p > 0.05).

Conclusions: Overall, there was a low uptake of healthcare services and linkage to healthcare
in the Diepsloot community. It suffices to notice that, majority of the participants were lost to
follow up, hence studies with larger sample sizes are not only suggested but warranted.

Keywords: Community health workers, Human immunodeficiency virus, Tuberculosis, Non-
communicable diseases, Communicable diseases, Obesity, Blood pressure, Psychological
problems.
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Background

Sub-Saharan Africa (SSA) carries one-quarter of the world’s burden of illness, with only
three percent of the global health workforce, and less than one percent of the world’s
financial resources [1, 2] resulting in overburdening of the health system. Diseases are often
undiagnosed due to a lack of awareness by community members [3]. Undiagnosed and
untreated disease undermines public health prevention and treatment interventions, often
leading to late disease presentation at healthcare facilities, complications, and death [4].

In many countries, CHWs (Community Health Workers) have been introduced to bridge the
gap between communities and healthcare services. CHWs are the extension of primary
healthcare services and are trained to screen for diseases in communities [5] and to issue
health referral letters [5-10], encourage sick community members to access healthcare at the
nearest health clinic. However, the benefits of community disease screening such as early
disease detection and linkage to healthcare are often minimized by poor uptake of health
referrals [11].

A handful of studies in South Africa investigating health referral uptake after single disease
screening in childhood illnesses have shown differences in referral uptake [12, 13] and poor
linkage to healthcare [14]. High uptake of CHWs referrals was observed by Nsibande et al. in
acute childhood illnesses [12], whereas Uwedimo et al. [13] showed poor uptake of referrals
in children with non-acute illness. Other results were reported in adults wherein patients were
diagnosed for HIV (Human Immunodeficiency Virus), TB (Tuberculosis) and non-
communicable disease cases but there was poor linkage to care as reported by Govindasamy
et al. [15] which was attributed to lack of time to access the healthcare clinic and no disease
symptoms. Poor linkage to healthcare in communities may lead to unnecessary deaths that
were supposed to have been prevented because linkage to care in primary healthcare is
regarded as the backbone of public health advancement [10].

Barriers to healthcare access such as poor roads, long queues at the health facilities, lack of
financial resources, difficulty in securing appointments, negative clinic-patient interactions,
asking permission from the husband to access medical treatment are stumbling blocks to
access healthcare thus resulting in poor health referral uptake [16-21]. In South Africa,
studies investigating uptake of health services after multi-diseases screening in the
community are still lacking. Understanding factors associated with poor health referral uptake
and linkage to healthcare after community-based multi-disease screening will help inform
strategies to reduce barriers to referral and linkage to care [17-19, 22, 23]. Hence, the present
study has assessed health referral status and linkage to care with respect to disease conditions
and evaluated the association of health referral uptake and linkage to care with predictors
(socio-demographic status and disease conditions). Furthermore, barriers to healthcare were
assessed in participants issued with referral letters for their medical conditions during
community screening of diseases.
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METHODS
Study setting

The study was conducted in Diepsloot Township, a low-income informal settlement which is
located in the city of Johannesburg, South Africa. It is a densely populated township in the
north-western periphery of the city and has a population of over 500,000 residents in an area
of approximately 12 km? [24].

Study Design

This was a prospective cohort study of 429 participants who were diagnosed with disease
conditions or found to be pregnant during multi-disease screening. This study was a sub-
study of a large community-based household survey; the details of a community-based
household survey have been described elsewhere [25, 26]. Briefly, CHWs administered the
study questionnaires developed on population demographic status, health profile status, and
referral enrolment tracking during the household surveys. The professional nurses conducted
participant’s clinical assessments, namely blood pressure assessments, tuberculin skin test
(TST), blood sugar test, pregnancy assessments, and HIV status. Participants with suspected
disease conditions were given health referral letters to visit the nearest clinic.

Follow-up

Participants were contacted by telephone after two weeks have elapsed since they were given
referral letters, and participants not found after 14 days were further called once using a
mobile phone. During follow-up (referral uptake assessment), the participants were asked
about the type of disease/condition they were referred, days or weeks taken to visit the
healthcare provider. Participants were further asked on the following, whether they received
prescribed medication, staff took further tests, and counseling being received. Participants
with non-communicable diseases (NCDs) were advised to follow a prescribed diet and
exercise plan, and those who were HIV positive were asked on whether they are receiving
medication to prevent TB.

Statistical Analysis

Study variables comprised of continuous and categorical variables. Variable age and MTSD
were continuous, not normally distributed and were represented by the median and range.
Categorical data were presented as frequencies and percentages. Referral uptake was coded
as zero (code = 0) when the participant who was given the health referral letter has not visited
the healthcare facility and one (code = 1) when the participant who was given the health
referral letter has visited the healthcare facility. Participants not linked to healthcare (no
treatment nor counseling received) were coded as zero 0 (code = 0) and participants linked to
healthcare (treatment nor counseling received) were coded as 1 (code = 1). The socio-
demographic factors and disease conditions variable were divided into categories, lowest
category- reference (code = 0), second category (Code = 1), third category (code = 2) and
fourth category (code = 3), depending on the number of categories on a variable.

The relationship of dependent variables (health referral uptake and linkage to care) and
predictor variables (socio-demographic factors and disease conditions) were assessed by
univariate and multivariate Cox proportional hazards regression models. Hazard ratios (HR)
and p-values were used as measures of association with a p-value of < 0.05 being considered
for a statistically significant relationship at the 95% confidence level.

Kaplan-Meier survival curves estimated the time taken for the participant to visit the
healthcare clinic after being diagnosed with a disease condition. All statistical analyses were
conducted using STATA software, version 11.0 (StataCorp, NY, College Station, TX, 2009).

24



794

795
796
797
798

799

Results

Of the 429 participants who were given healthcare referral letters, 109 (25%) visited the
healthcare centers (clinics), 240 (56 %) did not visit and 80 (19%) could not be reached for
follow-up. Of the 109 participants, 77 (71%) were linked to healthcare services and 32 (29%)

were not linked to care. (Figure 1)
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Table 1: Socio-demographic characteristics of the study population

Variable (N =429) (%)
Median (Range)
Age (Years) 33(15-72)
Median (Range)
MTSD* 9.9(0-27)
Age Categories
<20  years 28 7
21 - 30 years 139 32
31-40 years 128 30
>40  years 134 31
Gender
Male 201 47
Female 228 53
Partnership Status
Non-Disclosure 114 27
Married 70 16
Co-Habiting 101 33
Not Married 141 24
Country of Origin
South Africa 347 81
Foreign Nationality 82 19
Employment status
Unemployed 250 58
Self/Temporary 105 20
Formal Employment 73 17
Not Stated 1 0.23
Educational status
None 22 5
Primary School education 107 25
Secondary School education 272 64
Tertiary School Education 27 6
Not Stated 1 0.2
Medical Aid Coverage
Yes 15 4
No 391 94
Not Stated 8 2

*MTSD (Median Time of Stay in Diepsloot)

The population comprised both young and adult population, with the proportion of male
participants being less (47%) as compared to females (53%). The majority of the participants
were of South African origin and minority being foreign nationals. Some participants did not
disclose their relationship status, and more participants were in long-term relationships
(married and cohabiting). The majority of participants had a secondary school education, with
few having formal employment and majority were without medical aid cover.
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Table 2: Health profile of the study population

Variable (N = 429) (%)

Non communicable disease conditions
Body Mass Index (BMI) (kg/m2)

Underweight (<18.5) 36 9
Normal (18.5 —24.9) 171 41
Overweight (25 — 29.9) 110 26
Obese (> 30) 105 25
Blood pressure (Systolic mmHg)

Normal (< 120) 111 26
Prehypertensive (120 - 139) 197 46
Hypertension (> 140) 117 28
Blood pressure (Diastolic mmHQ)

Normal (< 80) 111 26
Prehypertensive (80 - 89) 197 46
Hypertension (> 90) 117 28
High blood sugar (mmol/I)

Yes (Abnormal) 18 4
No (Normal) 411 96
Anaemia

Yes 82 19
No 346 81
Antenatal care (ANC)

Yes 9 2
No 420 98
Not Stated 1 0.2

Communicable diseases
Human Immunodeficiency Virus (HIV)

Positive 58 14
Negative 371 87
Sexually Transmitted Infections (STI) symptoms

Yes 16 4
No 413 96
Tuberculosis (TB) Skin Test positive

Yes 19 4
No 416 96

Social problems
Witnessing of violence

Yes 12 3
No 417 97
Emotional Problems

Yes 25 6
No 404 94

Under non-communicable disease conditions, approximately 50% of participants had morbid
obesity, with a higher proportion (46%) of pre-hypertensive subjects and 28% with higher
blood pressure and other disease conditions were less than 20%. In communicable disease
conditions, participants with HIV positive were more as compared to those with STI
symptoms and TB. Few participants experienced social problems (<7%).
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844  Figure 2: Health referral uptake and linkage to care in different disease conditions

845  Health referral uptake and linkage to healthcare were classified according to non-
846  communicable disease conditions, communicable disease conditions, and social problems.
847  The health referral status has shown that a higher proportion of participants diagnosed with
848 NCDs, CDs, and social problems did not visit the healthcare clinic. This was complemented
849 by a low proportion of participants that were not linked to healthcare. In overall disease
850  conditions, the participant’s uptake of healthcare services was 31% and only 20% were linked
851  to healthcare.

852 A total of 240 participants gave reasons for failure to adhere to healthcare referral, with
853  patient problems 213/240 (89%) contributed more to barriers to healthcare as compared to
854  health system problems 17/240 (7%) and health worker problems 10/240 (4%)
855  (Supplementary Table 4.1). There were 21(66%) of participants with NCDs, 9 (28%) NCDs,
856 and communicable diseases and 2 (6%) with mental health problems not linked to care due to
857  reasons mentioned (Supplementary Table 4.2).

858
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860 1= Communicable diseases (CD), 2 = Non- Communicable diseases (NCD), 3 =
861 Communicable diseases (CD) and Non-Communicable diseases (NCD), 4 = Social
862  problems and other medical conditions

863  Figure 3: The Kaplan-Meier survival curve of participants visiting the healthcare clinics

864 In total, 77 participants were linked to healthcare within a period of 84 days (median = 11.4
865 days, IQR =1 — 84 days) as shown by the Kaplan Meier survival curve. Within the first 20
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days of receiving the health referral letters, 14 (18%) participants with CD, 43 (56%)
participants with NCD, 11 (14%) participants with CD and NCD, and 9 (12%) participants
with social problems and other medical conditions were linked to healthcare. Only one
participant under the category of CD and NCD was linked to healthcare on day 21.
Participants with social problems and NCD were linked to healthcare within 60 and 84 days
respectively.
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Figure 4: Age and gender population linkage to healthcare

Of the total population linked to healthcare (N = 77), younger participants were more in
number with respect to their older counterparts. Irrespective of age, the number of female
participants linked to healthcare was more as compared to their male counterparts.
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Table 3: Association of health referral uptake, linkage to healthcare with demographic status and disease conditions

Health referral uptake

Linkage to healthcare

Reference (< 40 years)

Age (> 40years )

Reference (Female)

Gender (Male)

Reference (Non-Disclosure)

Married
Co-Habiting

Not-Married
Reference (Foreign Nationality)

South African

Reference (Unemployed)
Self/Temporary Employment
Formal Employment

Reference (No Formal Education)

Primary School Education
Secondary School Education

Tertiary School Education
Reference (No Medical Aid)

Medical Aid available

Medical conditions
Reference (Communicable Diseases)

Non-Communicable Diseases

Emotional problems
Pregnancy

Univariate Cox regression

Unadjusted P-Value
Hazard ratio (HR)
1
0.89 0.63
1
1.16 0.44
1
0.54 0.09
0.77 0.31
0.96 0.88
1
1.42 0.17
1
0.77 0.29
0.88 0.68
1
1.38 0.51
1.29 0.59
1.69 0.35
1
221 0.09
1
1.19 0.46
0.79 0.62
0.88 0.83

95% ClI

0.58 -1.39

0.79-1.72

0.26-1.11

0.47-1.27

0.57-1.61

0.86 -2.36

0.47-1.25

0.50 - 1.57

0.53-3.12
051-3.21

0.56 - 5.07

0.88 —4.67

0.74-1.93

0.32-1.97
0.28 — 2.80

Multivariate Cox regression

Adjusted P-Value
Hazard

ratio (aHR)

0.98 0.96
1

1.14 0.60
1

0.58 0.18
0.90 0.74
0.93 0.82
1

1.89 0.07
1

0.75 0.31
1.58 0.22
1

1.35 0.55
1.44 0.46
1.16 0.81
1

1.34 0.18
1.01 0.96
0.93 0.89
0.62 0.55

95% ClI

Socio-demogr|

0.59-1.64

0.68-1.92

0.26 -1.29

0.49-1.64

0.50-1.73

0.96 - 3.75

0.43-131
0.75-3.30

0.50 -3.63
0.55-3.78

0.34-3.94

0.73-5.34

0.51-1.05

0.30-2.86
0.12-3.07

Univariate Cox regression

Unadjusted
Hazard ratio
(HR)

phic factors

1

0.89
1
1.13

0.45
0.73

1.02

1.65

0.98

0.76

121
1.13

1.39

1.77

0.87

1.08
0.79

P-Value

0.09
0.30

0.95

0.47

0.73
0.81

0.68

0.87
0.74

95% ClI

0.53-1.50

0.71-1.79

0.18-1.13

0.41-1.32

0.56 - 1.87

0.88-3.11

0.57-1.69

0.37-1.59

0.41-3.57
0.41-3.18

0.39-4.97

0.55-5.74

0.47-1.64

0.43-2.73
0.19 —-3.25

Multivariate Cox regression

Adjusted
Hazard ratio
(aHR)

0.94

0.99

0.47

0.75

1.18

2.15

1.13

1.97

1.29
1.49

1.15

1.53

0.63

1.57
1.04

P-Value

0.84

0.54

0.14

0.44

0.63

0.07

0.70

0.14

0.65
0.46

0.85

0.53

0.24

0.46
0.95

95% ClI

051-1.71

0.54-1.81

0.17-1.29

0.36 - 1.55

0.58 -2.42

0.95-4.89

0.60-2.12

0.81-4.81

0.42-4.01
0.51-4.42

0.28-4.77

0.44 -5.36

0.29-1.35

0.47-5.20
0.17-5.90
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In health referral uptake models, the univariate Cox regression results shows that married
participants (HR = 0.54, 95% CI1 0.26 — 1.11, p = 0.09) were less likely to take referral letter to
healthcare center, while those with medical aid insurance (HR = 2.21, 95% CI 0.88 — 4.67, p =
0.09) were 2.21 times more likely to take referral letters to healthcare centre. In multivariate Cox
regression, to be a South African citizen (aHR = 1.89, 95% CI 0.96 — 3.75, p = 0.07) was 1.89
times more likely of taking referral letters to healthcare center. With respect to linkage to care
models, the univariate Cox regression results shows that married participants (HR = 0.45, 95%
C1 0.18 — 1.13, p = 0.09) were less likely to link to healthcare. Being a South African citizen
(aHR = 2.15, 95% CI 0.95 — 4.89, p = 0.07) was 2.15 times more likely to link to care. However,
all variables association with health referral uptake and linkage to care did not reach 5% level of
statistical significant.
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DISCUSSION
Key findings

The present study showed the results of community multi-screening of diseases in an urban
informal settlement of households survey in Diepsloot. A small percentage of participants 25%
(109/429) took health referral letters to the clinic and linked to care 71% (77/109). Over 55%
(240/429) of the study participants did not visit the healthcare facilities and fewer than 20%
(80/429) were lost to follow-up. The majority of the participants have highlighted patient
problems 89% (213/240) as their main barrier for low uptake of healthcare services. Participants
were linked to care in a period of approximately three months, but participants with NCDs took a
long time to link to care as compared to other disease conditions. The association of health
referral uptake and linkage to care with socio-demographic factors and medical conditions were
mixed, but with no statistical significance.

Health referral uptake and linkage to healthcare

Multi-screening of diseases is an essential tool in public healthcare for disease awareness so that
people suspected of diseases can access healthcare at the nearest healthcare center. However,
there has been a mixed bag of results with regards to health referral uptake and linkage to
healthcare reported from SSA and elsewhere [27-33]. Interestingly, studies with better referral
uptake and linkage to healthcare were reported in areas where participants were given transport
money and accommodation at healthcare center [30], in medical adherence clubs where
participants have knowledge of disease conditions [28] as compared to areas with no knowledge
of disease conditions [27] and low economic resources to access healthcare [34, 35]. In the
present study, participants were told about the importance of their disease conditions by CHWs
but there was still low health referral uptake (31%) and low linkage to healthcare (20%), which
is a finding commonly found in low resource settings [34, 36, 37].

In terms of disease conditions, non-communicable diseases have been reported to have low
referral uptake and linkage to care [13, 27], whereas communicable diseases have better health
referral uptake and linkage to healthcare [31, 38, 39]. Researchers have attributed differences in
health referral uptake and linkage to healthcare between NCDs and CDs to their differences in
symptoms [40-42]. However, low referral and linkage to healthcare is often found in CDs like
HIV in situation where participants are asymptomatic [14], stigmatize and in denial [43-45] or in
fear of disclosing sickness to family or spouse [46]. In the present study health referral uptake of
NCDs, CDs and social problems were approximately 30% and linkage to healthcare was
approximately 20%. The exact reasons for low health referral uptake and low linkage to care are
not known. But a study in Tanzania have found that low access to healthcare in people suspected
of diseases was due to unawareness of the ripple effects of their disease conditions [27].

Factors associated with health referral uptake and linkage to healthcare

Uptake of healthcare services and linkage of patients into healthcare is influenced by several
factors. Health referral uptake and linkage to healthcare were found to be significantly associated
with older age, high socio-economic status (SES), increased educational level, knowledge,
broader media information channels, partnership status, medical condition to name but a few [13,
47-50]. In contrast to other studies, health referral uptake and linkage to care of the present study
were not significantly associated with socio-demographic factors and medical conditions.
Authors suggest that lack of association of health referral uptake with old age may be due to the
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fact that, older individuals may not have time to go to clinic due to household chores or taking
care of grandchildren or knocking late at work as reported by other researchers [8, 15] and may
also be related to low SES [34, 36]. There was also a lack of association of referral uptake with
medical conditions, which authors are speculating that some study participants may not have
taken their disease conditions seriously hence not visiting the healthcare centers [27] or decide to
look for healthcare elsewhere [51].

Linkage to healthcare has been reported to differ by disease conditions, with CDs been
associated with better linkage to care as compared to NCDs [29, 48, 49]. Concerning CDs,
patients diagnosed with HIV and TB were found to have increased linkage to care which was
attributed to social support [29, 49]. On the contrary, poor linkages to care to patients diagnosed
with NCDs have been viewed as a huge public health challenge [51, 52]. In the present study, the
association of linkage to care with disease conditions did not reach statistical significance, which
was in contrast to other studies [48, 49, 51]. Overall, authors are suggesting that low referral
uptake may have contributed to compromised linkage to care.

Duration of healthcare linkage

Time to healthcare linkage has been reported as crucial in disease treatment to avoid disease
complications and infections [15]. In the present study, linkage to healthcare in participants was
in approximately 3 months, which showed delayed linkage to care in participants diagnosed with
diseases. Linkage to healthcare was more in the younger age group (< 40 years) as compared to
the older age group. Besides, females were more linked to healthcare as compared to male
counterparts, which are findings reported by other researchers [53, 54]. These may refer to a
situation where men are not eager to be screened for suspected medical conditions or are not
enrolled due to work-related commitments [51].

Barriers to healthcare access

In low resource settings, access to healthcare is a serious challenge because of numerous barriers
to healthcare. In most settings, transport challenges, long-distance to healthcare centers,
agricultural work, ill-equipped health facilities, lack of formal education, poverty, difficulty in
getting money for treatment and dilapidated infrastructure form part of the top list of inadequate
access to healthcare [20, 55-59]. Barriers to healthcare were similar to those reported in SSA,
however, in the present study the groups were divided into health system problems, patient
problems, and health workers’ problems. The patient problems (reluctant to go to clinic,
condition cannot be cured, referral not received or lost, personal problems, out of Gauteng
Province, financial problems) were found to have contributed approximately 213/240 (89%) of
inadequate access to healthcare as compared to other barriers (health system problems and health
worker problems). Furthermore, 66% of participants with NCDs, 28% with communicable and
NCDs, and 6% with mental problems were not linked to healthcare. Common stated reasons
were, reluctant to take medicine, no cure and participant denial of the disease condition. These
may result in premature deaths that can be prevented and controlled through the treatment of
taking drugs at the nearest healthcare facility [60-62].

The strength and limitation of the study

The strength of the present study was due to its prospective cohort design, its ability to
comprehensively screen many diseases and the ability to control potential confounders by
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multivariate Cox regression analysis. Unlike other studies that had followed-up participants for a
maximum of 6 months or more [31, 63], the present study was limited by a short period of
participant’s follow-up of a minimum of 14 days. These might have contributed to a loss of
follow-up of participants in the study. Authors are anticipating that if the period of follow-up was
longer, more participants would have linked to healthcare. Furthermore, authors are speculating
that loss to follow-up might be due to the migration of participants, which may be another
limitation of the present study.

Conclusion and recommendations

There was low uptake of healthcare services and low linkage to healthcare, which may result in
devastating medical conditions and mortality in the future.

It is recommended that more resources should be directed towards CHWs empowerment in terms
of multi-disease training, in-depth disease knowledge for better patient-counseling, health
seminars and better reimbursement. This would help in reducing patient problems and may stop
CHWs from seeking employment elsewhere, which will result in communities benefiting from
their experience. The authors further recommend that CHWSs should educate community
members on the importance of accessing healthcare services at the nearest healthcare center, to
avoid complications of late disease presentation. CHWSs should conduct multi-disease screening
and awareness in disadvantaged communities on a yearly basis to improve healthcare uptake and
linkage to healthcare.
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CHAPTER 4 SUPPLEMENTARY RESULTS
This section of the dissertation comprises of the supplementary results that were discussed

in the paper.

Supplementary Table 4.1. Reasons for not adhering to health referral letters

Reasons

Number (N = 240) Percentage (%)

Overall percentage (%)

Health System Problems

Long queues at the 17 7 7
clinic
Patient Problems

Reluctant to go to 114 48 89
clinic
Condition cannot be 35 15
cured
Referral not received 22 9
or lost
Personal problems 19 8
Out of Gauteng 11 4
Province
Financial problems 12 5

Health Worker Problems
Rude health workers 10 4 4

Patient problems (89%) formed a major bulk of reasons why participants did not honor their
health referral letters. Specifically, reluctance to go to clinic (48%) and conditions cannot be
cured (15%) were found to be common. Health system problems and health worker problems
contributed to less than 12% of the reasons.
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Supplementary Table 4.2. Reasons for failure to link to healthcare according to disease
conditions

Disease conditions | Number (%) | Number | Reason for not linked to health care.
NCD 21 (66%) 5 Test normal at the healthcare facility.
5 Patient reluctant to take medication.
5 No cure.
4 Patient opted for an alternative treatment.
1 Patient still thinking of starting treatment.
1 Patient doesn’t believe in treatment.
Communicable and | 9 (28%) 3 Patient still thinking of starting treatment.
NCD
3 Patient denial of disease condition.
1 Patient reluctant to visit healthcare facility.
1 Patient still searching for information on
treatment.
1 No medication at the clinic and patient
advised to come after one week.
Social problems 2 (6%) 2 Patient doesn’t believe in counselling.

Common reasons for not linking to healthcare were test normal at the healthcare facility, patient
reluctant to take medication and no cure, which were found in participants with NCDs (66%).
Participants with a combination of communicable and NCDs were less than 30% with common
reasons for not linking to healthcare being patient still thinking of starting treatment and patient
denial of disease condition. Participants with social problems did not believe in counseling.
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CHAPTER 5 OVERALL CONCLUSION

Reports have shown that communities in informal settlements and slums are not easily accessing
healthcare services [27, 30, 31, 64] but not in all studies [31, 65]. In strengthening the health
system, developing countries have introduced CHWSs to their governments in order give a
helping hand to healthcare [18, 66]. The present study has showed the importance of CHWSs and
nurses in bringing healthcare services closer to the people in Diepsloot informal settlement
through multi-disease screening in their various households. However, the main barriers to
healthcare access in the present study were reported to be patient problems (89%), health system
problems (7%) and health worker problem (4%). Although the community was concertized about
their various disease statuses, there was low healthcare referral uptake and low linkage to
healthcare in majority of the participants. More studies with larger sample sizes are warranted to
unravel the gray areas associated with healthcare referral uptake and linkage to care.

39



1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068

10.

11.

12.

13.

REFERENCES (MANUSCRIPT)

Van Lerberghe W: The world health report 2008: primary health care: now more
than ever: World Health Organization; 2008.

Gore FM, Bloem PJ, Patton GC, Ferguson J, Joseph V, Coffey C, Sawyer SM, Mathers
CD: Global burden of disease in young people aged 10-24 years: a systematic
analysis. The Lancet 2011, 377(9783):2093-2102.

Vedanthan R, Kamano JH, Naanyu V, Delong AK, Were MC, Finkelstein EA, Menya D,
Akwanalo CO, Bloomfield GS, Binanay CA: Optimizing linkage and retention to
hypertension care in rural Kenya (LARK hypertension study): study protocol for a
randomized controlled trial. Trials 2014, 15(1):143.

Brenner JL, Kabakyenga J, Kyomuhangi T, Wotton KA, Pim C, Ntaro M, Bagenda FN,
Gad NR, Godel J, Kayizzi J: Can volunteer community health workers decrease child
morbidity and mortality in southwestern Uganda? An impact evaluation. PloS One
2011, 6(12):e27997.

Tulenko K, Mgedal S, Afzal MM, Frymus D, Oshin A, Pate M, Quain E, Pinel A, Wynd
S, Zodpey S: Community health workers for universal health-care coverage: from
fragmentation to synergy. Bulletin of the World Health Organization 2013, 91(11):847-
852.

Witmer A, Seifer SD, Finocchio L, Leslie J, O'neil EH: Community health workers:
integral members of the health care work force. American Journal of Public Health
1995, 85(8 Pt_1):1055-1058.

Atkinson S NA, Macwan'gi M, Ngulube TJ, Harpham T, O'Connell A: The referral
process and urban health care in sub-Saharan Africa. Social Science & Medicine
1999, 49:27 - 38.

Peterson S, Nsungwa-Sabiiti J, Were W, Nsabagasani X, Magumba G, Nambooze J,
Mukasa G: Coping with paediatric referral—Ugandan parents’ experience. The
Lancet 2004, 363(9425):1955-1956.

Prasad BM, Muraleedharan V: Community health workers: a review of concepts,
practice and policy concerns. A review as part of ongoing research of International
Consortium for Research on Equitable Health Systems (CREHS). In. Chennai, India.
2007.

Nxumalo N, Goudge J, Thomas L: Outreach services to improve access to health care
in South Africa: lessons from three community health worker programmes. Global
Health Action 2013, 6(1):19283.

Bayu H, Berhe Y, Mulat A, Alemu A: Cervical cancer screening service uptake and
associated factors among age eligible women in Mekelle Zone, Northern Ethiopia,
2015: a community based study using health belief model. PloS One 2016,
11(3):e0149908.

Nsibande D, Doherty T, ljumba P, Tomlinson M, Jackson D, Sanders D, Lawn J:
Assessment of the uptake of neonatal and young infant referrals by community
health workers to public health facilities in an urban informal settlement, KwaZulu-
Natal, South Africa. Bio-Medical Central Health Services Research 2013, 13(1):47.
Uwemedimo OT, Arpadi SM, Chhagan MK, Kauchali S, Craib MH, Bah F, Davidson
LL: Compliance with referrals for non-acute child health conditions: evidence from

40



1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099

1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

the longitudinal ASENZE study in KwaZulu Natal, South Africa. Bio-Medical
Central Health Services Research 2014, 14(1):242.

Govindasamy D, Kranzer K, van Schaik N, Noubary F, Wood R, Walensky RP,
Freedberg KA, Bassett 1V, Bekker L-G: Linkage to HIV, TB and non-communicable
disease care from a mobile testing unit in Cape Town, South Africa. PloS One 2013,
8(11):e80017.

Govindasamy D KK, van Schaik N, Noubary F, Wood R: Linkage to HIV, TB and
Non-Communicable Disease Care from a Mobile Testing Unit in Cape Town, South
Africa . PloS One 2013, 8(11):e80017.

Nisar N, White F: Factors affecting utilization of antenatal care among reproductive
age group women (15-49 years) in an urban squatter settlement of Karachi. The
Journal of the Pakistan Medical Association 2003, 53(2):47-53.

Abosse Z, Woldie M, Ololo S: Factors Influencing Antenatal Care Service Utilization
in Hadiya Zone. Ethiopian Journal of Health Sciences 2010, 20(2):75-82.

Perry HB, Zulliger R, Rogers MM: Community health workers in low-, middle-, and
high-income countries: an overview of their history, recent evolution, and current
effectiveness. Annual Review of Public Health 2014, 35:399-421.

Kalter H, Salgado R, Moulton L, Nieto P, Contreras A, Egas M, Black R: Factors
constraining adherence to referral advice for severely ill children managed by the
Integrated Management of Childhood Iliness approach in Imbabura Province,
Ecuador. Acta Paediatrica 2003, 92(1):103-110.

Macintyre KC, Littrell M, Hotchkiss DR, Mndzebele S, Nkambule R, Malima B, Gumbi
S, Dhlamini T, Brown L, Kemerer V: Barriers to referral in Swaziland: perceptions
from providers and clients of a system under stress. World Medical & Health Policy
2011, 3(4):1-29.

Maughan-Brown B, Kuo C, Galéarraga O, Smith P, Lurie MN, Bekker L-G, Harrison A:
Stumbling blocks at the clinic: experiences of seeking HIV treatment and care in
South Africa. AIDS and behavior 2018, 22(3):765-773.

Nisar N WF: Factors affecting utilization of Antenatal Care among reproductive age
group Women (15-49 years) in an urban squatter settlement of Karachi. Journal Of
Pakistan Medical Association 2008, 53(2):1 - 11.

Kayabu DE, Ngocho JS, Mmbaga BT: Effective linkage from point of HIV testing to
care and treatment in Tanga region, Tanzania. PloS One 2018, 13(8):e0201644.
(STATSSA) SSA: Census 2011; Interactive data in SuperCROSS. Pretoria: Statistics
South Africa. In.South Africa; 2011.

Ncayiyana JR, Bassett J, West N, Westreich D, Musenge E, Emch M, Pettifor A,
Hanrahan CF, Schwartz SR, Sanne | et al: Prevalence of latent tuberculosis infection
and predictive factors in an urban informal settlement in Johannesburg, South
Africa: a cross-sectional study. Bio-Medical Central Infectious Diseases 2016,
16(1):661.

Schwartz SR, Bassett J, Holmes CB, Yende N, Phofa R, Sanne I, Van Rie A: Client
uptake of safer conception strategies: implementation outcomes from the
Sakh'umndeni Safer Conception Clinic in South Africa. Journal of the International
AIDS Society 2017, 20:21291.

Bovet P, Gervasoni J-P, Mkamba M, Balampama M, Lengeler C, Paccaud F: Low
utilization of health care services following screening for hypertension in Dar es

41



1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Salaam (Tanzania): a prospective population-based study. Bio-Medical Central
Public Health 2008, 8(1):407.

Khabala KB, Edwards JK, Baruani B, Sirengo M, Musembi P, Kosgei RJ, Walter K,
Kibachio JM, Tondoi M, Ritter H: Medication adherence clubs: a potential solution to
managing large numbers of stable patients with multiple chronic diseases in
informal settlements. Tropical Medicine & International Health 2015, 20(10):1265-
1270.

Hatcher AM, Turan JM, Leslie HH, Kanya LW, Kwena Z, Johnson MO, Shade SB,
Bukusi EA, Doyen A, Cohen CR: Predictors of linkage to care following community-
based HIV counseling and testing in rural Kenya. AIDS and Behavior 2012,
16(5):1295-1307.

Bedford J, Mackey S, Parvin A, Muhit M, Murthy GV: Reasons for non-uptake of
referral: children with disabilities identified through the Key Informant Method in
Bangladesh. Disability and Rehabilitation 2013, 35(25):2164-2170.

Van Rooyen H, Barnabas RV, Baeten JM, Phakathi Z, Joseph P, Krows M, Hong T,
Murnane PM, Hughes J, Celum C: High HIV testing uptake and linkage to care in a
novel program of home_based HIV counseling and testing with facilitated referral
in KwaZulu-Natal, South Africa. Journal of Acquired Immune Deficiency Syndromes
(1999) 2013, 64(1):el.

Alsheimer N, Mavhu W, Wogrin C, Mutsinze A, Kagee A: Understanding the
experience and manifestation of depression in adolescents living with HIV in
Harare, Zimbabwe. PloS One 2018, 13(1):e0190423.

Maughan-Brown B, Smith P, Kuo C, Harrison A, Lurie MN, Bekker L-G, Galarraga O:
A conditional economic incentive fails to improve linkage to care and antiretroviral
therapy initiation among HIV-positive adults in Cape Town, South Africa. AIDS
Patient Care and STDs 2018, 32(2):70-78.

Tessema F, Asefa M, Ayele F. Mothers' health services utilization and health care
seeking behaviour during infant rearing: A longitudinal community based study,
south west Ethiopia. Ethiopian Journal of Health Development 2002, 16(4):51-58.
Alsheimer Q: Surveying Access to Healthcare in Kisumu and Siaya Counties, Kenya.
2018.

Onasoga OA, Afolayan JA, Oladimeij BD: Factors influencing utilization of antenatal
care services among pregnant women in Ife Central LGA, Osun State, Nigeria.
Advances in Applied Science Research 2012, 3(3):1309-1315.

Boeke CE, Nabitaka V, Rowan A, Guerra K, Nawaggi P, Mulema V, Bigira V, Magongo
E, Mucheri P, Musoke A: Results from a proactive follow-up intervention to improve
linkage and retention among people living with HIV in Uganda: a pre-/post-study.
Bio-Medical Central Health Services Research 2018, 18(1):949.

Nsibande D, Doherty T, ljumba P, Tomlinson M, Jackson D, Sanders D, Lawn J:
Assessment of the uptake of neonatal and young infant referrals by community
health workers to public health facilities in an urban informal settlement, KwaZulu-
Natal, South Africa. Bio-Medical Central Health Services Research 2013, 13:47.

Choko AT, MacPherson P, Webb EL, Willey BA, Feasy H, Sambakunsi R, Mdolo A,
Makombe SD, Desmond N, Hayes R: Uptake, accuracy, safety, and linkage into care
over two years of promoting annual self-testing for HIV in Blantyre, Malawi: a
community-based prospective study. PLoS Medicine 2015, 12(9):e1001873.

42



1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

Everson SA, Maty SC, Lynch JW, Kaplan GA: Epidemiologic evidence for the relation
between socioeconomic status and depression, obesity, and diabetes. Journal of
Psychosomatic Research 2002, 53(4):891-895.

Adom T, Puoane T, De Villiers A, Kengne AP: Prevalence of obesity and overweight
in African learners: a protocol for systematic review and meta-analysis. British
Medical Journal open 2017, 7(1):e013538.

Avuvika E, Masese LN, Wanje G, Wanyonyi J, Nyaribo B, Omoni G, Baghazal A,
McClelland RS: Barriers and Facilitators of Screening for Sexually Transmitted
Infections in Adolescent Girls and Young Women in Mombasa, Kenya: A
Quialitative Study. PloS One 2017, 12(1):e0169388.

Bond V, Nyblade L: The importance of addressing the unfolding TB-HIV stigma in
high HIV prevalence settings. Journal of Community & Applied Social Psychology
2006, 16(6):452-461.

Somma D, Thomas B, Karim F, Kemp J, Arias N, Auer C, Gosoniu G, Abouihia A,
Weiss M: Gender and socio-cultural determinants of TB-related stigma in
Bangladesh, India, Malawi and Colombia [Special section on gender and TB]. The
International Journal of Tuberculosis and Lung Disease 2008, 12(7):856-866.

Seeley J, Bond V, Yang B, Floyd S, MacLeod D, Viljoen L, Phiri M, Simuyaba M,
Hoddinott G, Shanaube K: Understanding the Time Needed to Link to Care and Start
ART in Seven HPTN 071 (PopART) Study Communities in Zambia and South
Africa. AIDS and Behavior 2019, 23(4):929-946.

Gielen AC, O'campo P, Faden RR, Eke A: Women's disclosure of HIV status:
experiences of mistreatment and violence in an urban setting. Women & Health 1997,
25(3):19-31.

Kikuchi K, Ansah EK, Okawa S, Enuameh Y, Yasuoka J, Nanishi K, Shibanuma A,
Gyapong M, Owusu-Agyei S, Oduro AR: Effective linkages of continuum of care for
improving neonatal, perinatal, and maternal mortality: a systematic review and
meta-analysis. PloS One 2015, 10(9):e0139288.

Siedner MJ, Baisley K, Orne-Gliemann J, Pillay D, Koole O, Wong EB, Matthews P,
Tanser F, Herbst K, Barnighausen T: Linkage to primary care after home-based blood
pressure screening in rural KwaZulu-Natal, South Africa: a population-based
cohort study. British Medical Journal Open 2018, 8(12):0233609.

Sanga ES, Lerebo W, Mushi AK, Clowes P, Olomi W, Maboko L, Zarowsky C: Linkage
into care among newly diagnosed HIV-positive individuals tested through outreach
and facility-based HIV testing models in Mbeya, Tanzania: a prospective mixed-
method cohort study. British Medical Journal Open 2017, 7(4):e013733.

Dorward J, Mabuto T, Charalambous S, Fielding KL, Hoffmann CJ: Factors Associated
With Poor Linkage to HIV Care in South Africa: Secondary Analysis of Data From
the Thol'impilo Trial. Journal of Acquired Immune Deficiency Syndromes 2017,
76(5):453-460.

Musicha C, Crampin A, Kayuni N, Koole O, Amberbir A, Malamula G, Mwafulirwa G,
Mwagomba B, Jaffar S, Nyirenda MJ: Accessing clinical services and retention in care
following screening for hypertension and diabetes among Malawian adults: an
urban/rural comparison. Journal of Hypertension 2016, 34(11):2172.

Kotwani P, Balzer L, Kwarisiima D, Clark TD, Kabami J, Byonanebye D, Bainomujuni
B, Black D, Chamie G, Jain V: Evaluating linkage to care for hypertension after

43



1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249

1250
1251
1252

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

community-based screening in rural U ganda. Tropical Medicine & International
Health 2014, 19(4):459-468.

Pinkhasov RM, Wong J, Kashanian J, Lee M, Samadi DB, Pinkhasov MM, Shabsigh R:
Are men shortchanged on health? Perspective on health care utilization and health
risk behavior in men and women in the United States. International Journal of
Clinical Practice 2010, 64(4):475-487.

Chamie G, Kwarisiima D, Clark TD, Kabami J, Jain V, Geng E, Petersen ML,
Thirumurthy H, Kamya MR, Havlir DV: Leveraging rapid community-based HIV
testing campaigns for non-communicable diseases in rural Uganda. PloS One 2012,
7(8):e43400.

Heckman TG, Somlai A, Peters J, Walker J, Otto-Salaj L, Galdabini C, Kelly J: Barriers
to care among persons living with HIV/AIDS in urban and rural areas. AIDS care
1998, 10(3):365-375.

Sudenga SL, Rositch AF, Otieno WA, Smith JS: Brief report: knowledge, attitudes,
practices and perceived risk of cervical cancer among Kenyan women. International
Journal of Gynecological cancer: Official Journal of the International Gynecological
Cancer Society 2013, 23(5):895.

Roberts J, Sealy D, Marshak HH, Manda-Taylor L, Gleason P, Mataya R: The patient-
provider relationship and antenatal care uptake at two referral hospitals in Malawi:
A gualitative study. Malawi Medical Journal 2015, 27(4):145-150.

Naanyu V, Vedanthan R, Kamano JH, Rotich JK, Lagat KK, Kiptoo P, Kofler C, Mutai
KK, Bloomfield GS, Menya D: Barriers influencing linkage to hypertension care in
Kenya: qualitative analysis from the lark hypertension study. Journal of General
Internal Medicine 2016, 31(3):304-314.

Shabalala FS, Vernooij E, Pell C, Simelane N, Masilela N, Spiegelman D, Chai B, Khan
S, Reis R: Understanding reasons for discontinued antiretroviral treatment among
clients in test and treat: a qualitative study in Swaziland. Journal of the International
AIDS Society 2018, 21:e25120.

Matjila MJ, Hoosen AA, Stoltz A, Cameron N: STIs, HIV and AIDS and TB: progress
and challenges: Primary Health Care: programme areas. South African Health
Review 2008, 2008(1):89-102.

Nakagawa F, Lodwick RK, Smith CJ, Smith R, Cambiano V, Lundgren JD, Delpech V,
Phillips AN: Projected life expectancy of people with HIV according to timing of
diagnosis. AIDS (London, England) 2012, 26(3):335-343.

Fagundez G, Perez-Freixo H, Eyene J, Momo JC, Biye L, Esono T, Ondo Mba Ayecab
M, Benito A, Aparicio P, Herrador Z: Treatment Adherence of Tuberculosis Patients
Attending Two Reference Units in Equatorial Guinea. PloS One 2016,
11(9):€0161995.

Iwujil CC O-GJ, Larmarange J, Okesola N, Tanser F, Thiebaut R, Rekacewicz C, Newell
M-L, Dabis F: Uptake of Home-Based HIV Testing, Linkage to Care, and
Community Attitudes about ART in Rural KwaZulu-Natal, South Africa:
Descriptive Results from the First Phase of the ANRS 12249 TasP Cluster-
Randomised Trial. PLOS Medicine 2016.

Ulasi 11, ljoma CK, Onwubere BJ, Arodiwe E, Onodugo O, Okafor C: High prevalence
and low awareness of hypertension in a market population in Enugu, Nigeria.
International Journal of Hypertension 2011, 2011.

44



1253
1254
1255
1256
1257
1258
1259
1260

1261

65.

66.

Muhula S, Memiah P, Mbau L, Oruko H, Baker B, lkiara G, Mungai M, Ndirangu M,
Achwoka D, llako F: Uptake and linkage into care over one year of providing HIV
testing and counselling through community and health facility testing modalities in
urban informal settlement of Kibera, Nairobi Kenya. Bio-Medical Central Public
Health 2016, 16(1):373.

Lewin SA, Dick J, Pond P, Zwarenstein M, Aja G, Van Wyk B, Bosch-Capblanch X,
Patrick M: Lay health workers in primary and community health care. Cochrane
Database System Review 2005, 1.

45



1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295

1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307

10.

11.

12.

13.

14.

15.

REFERENCES (BACKGROUND AND LITERATURE REVIEW)

Community health worker,
https://en.wikipedia.org/wiki/Community health worker.

Ricca JG, Negroustoueva S: Development of a monitoring framework for referral
within a network of HIV/AIDs service providers. Condensed final report based on
four case studies 2009.

Millennium Development Goals (MDGs),
https://www.who.int/topics/millennium_development goals/about/en/.

Bourne LT, Lambert EV, Steyn K: Where does the black population of South Africa
stand on the nutrition transition? Public Health Nutrition 2002, 5(1a):157-162.
Abrahams-Gessel S, Denman CA, Montano CM, Gaziano TA, Levitt N, Rivera-Andrade
A, Carrasco DM, Zulu J, Khanam MA, Puoane T: The training and fieldwork
experiences of community health workers conducting population-based, noninvasive
screening for CVD in LMIC. Global Heart 2015, 10(1):45-54.

Mayosi BM, Flisher AJ, Lalloo UG, Sitas F, Tollman SM, Bradshaw D: The burden of
non-communicable diseases in South Africa. The Lancet 2009, 374(9693):934-947.
DeGennaro V, Malcolm S, Crompton L, Vaddiparti K, Mramba LK, Striley C, Cottler L,
Taylor K, Leverence R: Community-based diagnosis of non-communicable diseases
and their risk factors in rural and urban Haiti: a cross-sectional prevalence study.
British Medical Journal Open 2018, 8(4):e020317.

Abegunde DO, Mathers CD, Adam T, Ortegon M, Strong K: The burden and costs of
chronic diseases in low-income and middle-income countries. The Lancet 2007,
370(9603):1929-1938.

Ghwa W: Catalyst for Change, The Global Health Workforce Alliance 2009 Annual
Report. Geneva: WHO 2010.

Muhula S, Memiah P, Mbau L, Oruko H, Baker B, Ikiara G, Mungai M, Ndirangu M,
Achwoka D, llako F: Uptake and linkage into care over one year of providing HIV
testing and counselling through community and health facility testing modalities in
urban informal settlement of Kibera, Nairobi Kenya. Bio-Medical Central Public
Health 2016, 16(1):373.

Pell C MaA, Were F, Afrah NA, Chatio S, Manda-Taylor L, Hamel MJ, Hodgson A,
Tagbor H, Kalilani L, Ouma P, Pool R: Factors Affecting Antenatal Care Attendance:
Results from Qualitative Studies in Ghana, Kenya and Malawi. PloS one 2013,
8(1):e53747.

Roberts J, Sealy D, Marshak HH, Manda-Taylor L, Gleason P, Mataya R: The patient-
provider relationship and antenatal care uptake at two referral hospitals in Malawi:
A qualitative study. Malawi Medical Journal 2015, 27(4):145-150.

Kim MH, Zhou A, Mazenga A, Ahmed S, Markham C, Zomba G, Simon K, Kazembe
PN, Abrams EJ: Why did | stop? Barriers and facilitators to uptake and adherence
to ART in Option B+ HIV care in Lilongwe, Malawi. PloS one 2016, 11(2):e0149527.
Leung C, Aris E, Mhalu A, Siril H, Christian B, Koda H, Samatta T, Maghimbi MT,
Hirschhorn LR, Chalamilla G: Preparedness of HIV care and treatment clinics for the
management of concomitant non—communicable diseases: a cross—sectional survey.
Bio-Medical Central Public Health 2016, 16(1):1002.

Reddy EA, Agala CB, Maro VP, Ostermann J, Pence BW, Itemba DK, Safley D, Yao J,
Thielman NM, Whetten K: Test site predicts HIV care linkage and antiretroviral

46


https://en.wikipedia.org/wiki/Community_health_worker
https://www.who.int/topics/millennium_development_goals/about/en/

1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330

1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

therapy initiation: a prospective 3.5 year cohort study of HIV-positive testers in
northern Tanzania. Bio-Medical Central Infectious Diseases 2016, 16(1):497.

Carmone A, Bomai K, Bongi W, Frank TD, Dalepa H, Loifa B, Kiromat M, Das S,
Franke MF: Partner testing, linkage to care, and HIV-free survival in a program to
prevent parent-to-child transmission of HIV in the Highlands of Papua New
Guinea. Global Health Action 2014, 7(1):24995.

Kingma M: Nursing migration: global treasure hunt or disaster-in-the-making?
Nursing Inquiry 2001, 8(4):205-212.

Puoane T, Abrahams-Gessel S, Gaziano TA, Levitt N: training community health
workers to screen for cardiovascular disease risk in the community: experiences
from Cape town, south africa. Cardiovascular Journal of Africa 2017, 28(3):170.
Atkinson S NA, Macwan'gi M, Ngulube TJ, Harpham T, O'Connell A: The referral
process and urban health care in sub-Saharan Africa. Social Science & Medicine
1999, 49:27 - 38.

Levitt NS, Puoane T, Denman CA, Abrahams-Gessel S, Surka S, Mendoza C, Khanam
M, Alam S, Gaziano TA: Referral outcomes of individuals identified at high risk of
cardiovascular disease by community health workers in Bangladesh, Guatemala,
Mexico, and South Africa. Global Health Action 2015, 8:26318.

Nxumalo N, Goudge J, Thomas L: Outreach services to improve access to health care
in South Africa: lessons from three community health worker programmes. Global
health Action 2013, 6(1):19283.

Ensor T CS: Overcoming barriers to health service access: influencing the demand
side. Health Policy and Planning 2004, 19 (2):69 — 79.

Peterson S, Nsungwa-Sabiiti J, Were W, Nsabagasani X, Magumba G, Nambooze J,
Mukasa G: Coping with paediatric referral—Ugandan parents' experience. The
Lancet 2004, 363(9425):1955-1956.

Edward B: Factors influencing the utilisation of antenatal care content in Uganda.
The Australasian Medical Journal 2011, 4(9):516.

Naanyu V, Vedanthan R, Kamano JH, Rotich JK, Lagat KK, Kiptoo P, Kofler C, Mutai
KK, Bloomfield GS, Menya D: Barriers influencing linkage to hypertension care in
Kenya: qualitative analysis from the lark hypertension study. Journal of General
Internal Medicine 2016, 31(3):304-314.

Avuvika E, Masese LN, Wanje G, Wanyonyi J, Nyaribo B, Omoni G, Baghazal A,
McClelland RS: Barriers and facilitators of screening for sexually transmitted
infections in adolescent girls and young women in Mombasa, Kenya: A Qualitative
Study. PloS one 2017, 12(1):e0169388.

Alsheimer Q: Surveying Access to Healthcare in Kisumu and Siaya Counties, Kenya.
2018.

Abosse Z, Woldie M, Ololo S: Factors Influencing Antenatal Care Service Utilization
in Hadiya Zone. Ethiopian Journal of Health Sciences 2010, 20(2):75-82.

Gebeyehu E, Azage M, Abeje G: Factors associated with patient’s delay in
tuberculosis treatment in Bahir Dar City administration, Northwest Ethiopia. Bio-
Medical Central Research International, 2014.

Seeley J, Bond V, Yang B, Floyd S, MacLeod D, Viljoen L, Phiri M, Simuyaba M,
Hoddinott G, Shanaube K: Understanding the Time Needed to Link to Care and Start

47



1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375

1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

ART in Seven HPTN 071 (PopART) Study Communities in Zambia and South
Africa. AIDS and Behavior 2019, 23(4):929-946.

Maughan-Brown B, Smith P, Kuo C, Harrison A, Lurie MN, Bekker L-G, Galarraga O:
A conditional economic incentive fails to improve linkage to care and antiretroviral
therapy initiation among HIV-positive adults in Cape Town, South Africa. AIDS
Patient Care and STDs 2018, 32(2):70-78.

Uwemedimo OT, Arpadi SM, Chhagan MK, Kauchali S, Craib MH, Bah F, Davidson
LL: Compliance with referrals for non-acute child health conditions: evidence from
the longitudinal ASENZE study in KwaZulu Natal, South Africa. Bio-Medical
Central Health Services Research 2014, 14(1):242.

Nsibande D, Doherty T, ljumba P, Tomlinson M, Jackson D, Sanders D, Lawn J:
Assessment of the uptake of neonatal and young infant referrals by community
health workers to public health facilities in an urban informal settlement, KwaZulu-
Natal, South Africa. Bio-Medical Central Health Services Research 2013, 13(1):47.
Govindasamy D, Kranzer K, van Schaik N, Noubary F, Wood R, Walensky RP,
Freedberg KA, Bassett 1V, Bekker L-G: Linkage to HIV, TB and non-communicable
disease care from a mobile testing unit in Cape Town, South Africa. PloS one 2013,
8(11):e80017.

Iwuji CC O-GJ, Larmarange J, Okesola N, Tanser F, Thiebaut R, Rekacewicz C, Newell
M-L, Dabis F: Uptake of Home-Based HIV Testing, Linkage to Care, and
Community Attitudes about ART in Rural KwaZulu-Natal, South Africa:
Descriptive Results from the First Phase of the ANRS 12249 TasP Cluster-
Randomised Trial. PLOS Medicine 2016.

Siedner MJ, Baisley K, Orne-Gliemann J, Pillay D, Koole O, Wong EB, Matthews P,
Tanser F, Herbst K, Barnighausen T: Linkage to primary care after home-based blood
pressure screening in rural KwaZulu-Natal, South Africa: a population-based
cohort study. Bio-Medical Central Open 2018, 8(12):e023369.

Van Rooyen H, Barnabas RV, Baeten JM, Phakathi Z, Joseph P, Krows M, Hong T,
Murnane PM, Hughes J, Celum C: High HIV testing uptake and linkage to care in a
novel program of home_based HIV counseling and testing with facilitated referral
in KwaZulu-Natal, South Africa. Journal of Acquired Immune Deficiency Syndromes
(1999) 2013, 64(1):e1.

Stringhini S, Viswanathan B, Gédéon J, Paccaud F, Bovet P: The social transition of
risk factors for cardiovascular disease in the African region: Evidence from three
cross-sectional surveys in the Seychelles. International Journal of Cardiology 2013,
168(2):1201-1206.

Barcham R, Silas E, Irie J: Health promotion and empowerment in Henganofi
District, Papua New Guinea. Rural and Remote Health 2016, 16(3553).

Moodley J: Maternal deaths associated with hypertension in South Africa: lessons to
learn from the Saving Mothers report, 2005-2007: cardiovascular topics.
Cardiovascular Journal of Africa 2011, 22(1):31-35.

Zulu JM, Kinsman J, Michelo C, Hurtig A-K: Hope and despair: community health
assistants’ experiences of working in a rural district in Zambia. Human Resources for
Health 2014, 12(1):30.

48



1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

Lewin SA, Dick J, Pond P, Zwarenstein M, Aja G, Van Wyk B, Bosch-Capblanch X,
Patrick M: Lay health workers in primary and community health care. Cochrane
Database Systematic Review 2005, 1.

Balcazar HG, Wise S, Redelfs A, Rosenthal EL, de Heer HD, Burgos X, Duarte-Gardea
M: Perceptions of Community Health Workers (CHWSs/PS) in the U.S.-Mexico
border HEART CVD study. International Journal of Environmental Research and
Public Health 2014, 11(2):1873-1884.

Ahluwalia 1B, Schmid T, Kouletio M, Kanenda O: An evaluation of a community-
based approach to safe motherhood in northwestern Tanzania. International journal
of gynaecology and obstetrics: the official organ of the International Federation of
Gynaecology and Obstetrics 2003, 82(2):231-240.

Kikuchi K, Ansah EK, Okawa S, Enuameh Y, Yasuoka J, Nanishi K, Shibanuma A,
Gyapong M, Owusu-Agyei S, Oduro AR: Effective linkages of continuum of care for
improving neonatal, perinatal, and maternal mortality: a systematic review and
meta-analysis. PloS One 2015, 10(9):e0139288.

De Lima YV, Evans D, Page-Shipp L, Barnard A, Sanne I, Menezes CN, Van Rie A:
Linkage to care and treatment for TB and HIV among people newly diagnosed with
TB or HIV-associated TB at a large, inner city South African hospital. PloS One
2013, 8(1):e49140.

Yao J, Murray AT, Agadjanian V: A geographical perspective on access to sexual and
reproductive health care for women in rural Africa. Social Science & Medicine 2013,
96:60-68.

Valaitis R, Meagher-Stewart D, Martin-Misener R, Wong ST, MacDonald M, O’Mara L:
Organizational factors influencing successful primary care and public health
collaboration. Bio-Medical Central Health Services Research 2018, 18(1):420.

Okigbo CC, Adegoke KK, Olorunsaiye CZ: Trends in reproductive health indicators
in Nigeria using demographic and health surveys (1990-2013). Global Public Health
2017, 12(6):648-665.

Rassi C, Graham K, Mufubenga P, King R, Meier J, Gudoi SS: Assessing supply-side
barriers to uptake of intermittent preventive treatment for malaria in pregnancy: a
qualitative study and document and record review in two regions of Uganda.
Malaria Journal 2016, 15(1):341.

Bayu H, Berhe Y, Mulat A, Alemu A: Cervical Cancer Screening Service Uptake and
Associated Factors among Age Eligible Women in Mekelle Zone, Northern Ethiopia,
2015: A Community Based Study Using Health Belief Model. PloS One 2016,
11(3):20149908.

Alvarez-Uria G, Naik PK, Midde M, Pakam R: Predictors of delayed entry into
medical care of children diagnosed with HIV infection: data from an HIV cohort
study in India. The Scientific World Journal 2013, 2013:737620.

Susuman AS, Chialepeh WN, Bado A, Lailulo Y: High infant mortality rate, high total
fertility rate and very low female literacy in selected African countries. Scandinavian
Journal of Social Medicine 2016, 44(1):2-5.

Ronsmans C, Graham WJ, group LMSSs: Maternal mortality: who, when, where, and
why. The Lancet 2006, 368(9542):1189-1200.

Nalwadda CK, Waiswa P, Kiguli J, Namazzi G, Namutamba S, Tomson G, Peterson S,
Guwatudde D: High Compliance with Newborn Community-to-Facility Referral in

49



1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Eastern Uganda:. An Opportunity to Improve Newborn Survival. PloS One 2013,
8(11):e81610.

Palfrey JS, Ogilus N, Rosen-Reynoso M: Community health workers and children
with special health care needs. In.Washington DC, American Academy of Pediatrics,
2014.

Bhutta ZA, Lassi ZS, Pariyo G, Huicho L: Global experience of community health
workers for delivery of health related millennium development goals: a systematic
review, country case studies, and recommendations for integration into national
health systems. Global Health Workforce Alliance 2010, 1(249):61.

Brenner JL, Kabakyenga J, Kyomuhangi T, Wotton KA, Pim C, Ntaro M, Bagenda FN,
Gad NR, Godel J, Kayizzi J: Can volunteer community health workers decrease child
morbidity and mortality in southwestern Uganda? An impact evaluation. PloS One
2011, 6(12):e27997.

The Swaziland Referral Technical Working Group Team: Linkages and referrals
within AIDS Care and Treatment National Service Delivery Systems, Swaziland. In
Swaziland; 2008: 1 - 63.

Murray SF, Pearson SC: Maternity referral systems in developing countries: current
knowledge and future research needs. Social Science & Medicine 2006, 62(9):2205-
2215.

Brunie A, Wamala-Mucheri P, Otterness C, Akol A, Chen M, Bufumbo L, Weaver M:
Keeping community health workers in Uganda motivated: key challenges,
facilitators, and preferred program inputs. Global Health: Science and Practice 2014,
2(1):103-116.

Lawan U, Amole G, Khayi J: Rural posting experience, requests for transfer, and
perspectives about critical factors for staff retention among primary health care
workers in urban Kano, Nigeria. Nigerian Journal of Clinical Practice 2017, 20(1):25-
30.

Pérez LM, Martinez J: Community health workers: social justice and policy
advocates for community health and well-being. American Journal of Public Health
2008, 98(1):11-14.

Kenyon V: Feldshers and health promotion in the USSR. Physician assistant
(American Academy of Physician Assistants) 1985, 9(7):25-26, 29.

Gilroy K, Winch P: Management of sick children by community health workers.
Intervention models and programme examples.In.Albacharia UNICEF, 2006.

Asweto CO, Alzain MA, Andrea S, Alexander R, Wang W: Integration of community
health workers into health systems in developing countries: Opportunities and
challenges. Family Medicine and Community Health 2016, 4(1):37-45.

Hill Z, Dumbaugh M, Benton L, Ké&llander K, Strachan D, ten Asbroek A, Tibenderana J,
Kirkwood B, Meek S: Supervising community health workers in low-income
countries—a review of impact and implementation issues. Global Health Action 2014,
7(1):24085.

Schneider H, Hlophe H, van Rensburg D: Community health workers and the
response to HIV/AIDS in South Africa: tensions and prospects. Health Policy and
Planning 2008, 23(3):179-187.

World Health Organization: Evaluation of the strategy for Health for All by the Year
2000: seventh report on the world health situation In. Western Pacific Region; 1986.

50



1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Mburu F: Whither community health workers in the age of structural adjustment?
Social Science & Medicine 1994, 39(7):883-885.

Matomora M: Mass produced village health workers and the promise of primary
health care. Social Science & Medicine 1989, 28(10):1081-1084.

Van Lerberghe W: The world health report 2008: primary health care: now more
than ever: World Health Organization; 2008.

Secretariat W: Experiences of the GAVI Alliance health system strengthening
investment. The Global Fund’s strategic approach to health system strengthening.
In.Geneva: Background note 5 for July 30/31, 2007 consultation. http://www. who.
int/healthsystems/gf23. pdf (accessed Jan 20, 2008); 2008.

Byass P, Kabudula CW, Mee P, Ngobeni S, Silaule B, Gomez-Olivé FX, Collinson MA,
Tugendhaft A, Wagner RG, Twine R: A successful failure: missing the MDG4 target
for under-five mortality in South Africa. PLoS Medicine 2015, 12(12):e1001926.
World Health Organization: Health system profile Somalia. In. Geneva; 2006.

Rai RK, Ramadhan AA, Tulchinsky TH: Prioritizing maternal and child health in
independent South Sudan. Maternal and child health journal 2012, 16(6):1139-1142.
MacKinnon J, MacLaren B: Human resources for health challenges in fragile states:
evidence from Sierra Leone, South Sudan and Zimbabwe. The North-South Institute
2012.

Fulton BD, Scheffler RM, Sparkes SP, Auh EY, Vujicic M, Soucat A: Health workforce
skill mix and task shifting in low income countries: a review of recent evidence.
Human resources for health 2011, 9(1):1.

World Health Organization: World Health Statistics. In. France; 2007.

Singh P, Sullivan S: One million community health workers: technical task force
report. New York: Earth Institute at Columbia University 2011:304-310.

Baatiema L, Sumah AM, Tang PN, Ganle JK: Community health workers in Ghana:
the need for greater policy attention. British Medical Journal global health 2016,
1(4):e000141.

Uganda HC: Community health workers and community case management: policies
and progress in Uganda within a global context. Review of the Literature and
Situational Analysis)(Retrieved from) 2011.

Mulingwa MW: Performance among community health workers in Njiru district,
Nairobi County, Kenya. Kenyatta University; 2014.

Koch E, Thompson A, Keegan P: Community health workers: a leadership brief on
preventive health programs. Washington, DC: The CivicHealth Institute at Codman
Square Health Center and the Harrison Institute for Public Law at Georgetown
University Law Center and the Center for Policy Alternatives 1998.

Bhattacharyya K WP, LeBan K,Tien M: Community health worker incentives and
disincentives: How they affect motivation, retention, and sustainability. In.The Johns
Hopkins University; 2001.

Goel S, Angeli F, Bhatnagar N, Singla N, Grover M, Maarse H: Retaining health
workforce in rural and underserved areas of India: What works and what doesn't?
A critical interpretative synthesis. The National Medical Journal of India 2016,
29(4):212.

Parlato MB, Favin MN: Primary health care: progress and problems. An analysis of
52 AlD-assisted projects. In Washington DC, USA, 1982.

51


http://www/

1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Kok MC, Dieleman M, Taegtmeyer M, Broerse JE, Kane SS, Ormel H, Tijm MM, de
Koning KA: Which intervention design factors influence performance of community
health workers in low-and middle-income countries? A systematic review. Health
Policy and Planning 2014, 30(9):1207-1227.

Tulenko K, Mgedal S, Afzal MM, Frymus D, Oshin A, Pate M, Quain E, Pinel A, Wynd
S, Zodpey S: Community health workers for universal health-care coverage: from
fragmentation to synergy. Bulletin of the World Health Organization 2013, 91(11):847-
852.

Perry HB, Zulliger R, Rogers MM: Community health workers in low-, middle-, and
high-income countries: an overview of their history, recent evolution, and current
effectiveness. Annual Review of Public Health 2014, 35:399-421.

Jaskiewicz W, Tulenko K: Increasing community health worker productivity and
effectiveness: a review of the influence of the work environment. Human Resources
for Health 2012, 10(1):38.

Roberton T, Applegate J, Lefevre AE, Mosha I, Cooper CM, Silverman M, Feldhaus I,
Chebet JJ, Mpembeni R, Semu H: Initial experiences and innovations in supervising
community health workers for maternal, newborn, and child health in Morogoro
region, Tanzania. Human Resources for Health 2015, 13(1):19.

Prasad BM, Muraleedharan V: Community health workers: a review of concepts,
practice and policy concerns. A review as part of ongoing research of International
Consortium for Research on Equitable Health Systems (CREHS). In.Chennai, India 2007.
Hermann K, Van Damme W, Pariyo GW, Schouten E, Assefa Y, Cirera A, Massavon W:
Community health workers for ART in sub-Saharan Africa: learning from
experience—capitalizing on new opportunities. Human Resources for Health 2009,
7(1):31.

Macintyre KC, Littrell M, Hotchkiss DR, Mndzebele S, Nkambule R, Malima B, Gumbi
S, Dhlamini T, Brown L, Kemerer V: Barriers to referral in Swaziland: perceptions
from providers and clients of a system under stress. World Medical & Health Policy
2011, 3(4):1-29.

Barnes-Josiah D, Myntti C, Augustin A: The "three delays™ as a framework for
examining maternal mortality in Haiti. Social Science & Medicine 1998, 46(8):981-
993.

Thaddeus S, Maine D: Too far to walk: maternal mortality in context. Social Science
& Medicine 1994, 38(8):1091-1110.

Bari S MI, Rahman M A, Darmstadt G L. Serajil M H, Baqui A H, El Arifeen S, Rahman
SM. Saha SK, Ahmed AS, Ahmed S. Santosham M, Black RE, Winch PJ: Trends in use
of referral hospital services for care of sick newborns in a community-based
intervention in Tangail District, Bangladesh. Journal of Health and Population
Nutrition 2006, 24(4):519-529.

Tessema F, Asefa M, Ayele F: Mothers' health services utilization and health care
seeking behaviour during infant rearing: A longitudinal community based study,
south west Ethiopia. Ethiopian Journal of Health Development 2002, 16(4):51-58.
Kalter H, Salgado R, Moulton L, Nieto P, Contreras A, Egas M, Black R: Factors
constraining adherence to referral advice for severely ill children managed by the
Integrated Management of Childhood Iliness approach in Imbabura Province,
Ecuador. Acta Paediatrica 2003, 92(1):103-110.

52



1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.
113.

114.

115.

Macintyre K, Hotchkiss DR: Referral revisited: community financing schemes and
emergency transport in rural Africa. Social Science & Medicine 1999, 49(11):1473-
1487.

Nordberg E, Holmberg S, Kiugu S: Exploring the interface between first and second
level of care: referrals in rural Africa. Tropical Medicine & International Health 1996,
1(1):107-111.

Naik R, Doherty T, Jackson D, Tabana H, Swanevelder S, Thea DM, Feeley FG, Fox
MP: Linkage to care following a home-based HIV counselling and testing
intervention in rural South Africa. Journal of the International AIDS Society 2015,
18(1).

Nakagawa F, Lodwick RK, Smith CJ, Smith R, Cambiano V, Lundgren JD, Delpech V,
Phillips AN: Projected life expectancy of people with HIV according to timing of
diagnosis. AIDS (London, England) 2012, 26(3):335-343.

Schwartz JI, Dunkle A, Akiteng AR, Birabwa-Male D, Kagimu R, Mondo CK, Mutungi
G, Rabin TL, Skonieczny M, Sykes J: Towards reframing health service delivery in
Uganda: the Uganda initiative for integrated management of non-communicable
diseases. Global Health Action 2015, 8(1):26537.

Vedanthan R, Kamano JH, Naanyu V, Delong AK, Were MC, Finkelstein EA, Menya D,
Akwanalo CO, Bloomfield GS, Binanay CA: Optimizing linkage and retention to
hypertension care in rural Kenya (LARK hypertension study): study protocol for a
randomized controlled trial. Trials 2014, 15(1):143.

Dombrowski J: Linkage to care. In. Seatle & King County; 2013.

Wachira J, Naanyu V, Genberg B, Koech B, Akinyi J, Kamene R, Ndege S, Siika AM,
Kimayo S, Braitstein P: Health facility barriers to HIV linkage and retention in
Western Kenya. Bio-Medical Central health services research 2014, 14(1):646.

Ensor T, Cooper S: Overcoming barriers to health service access: influencing the
demand side. Health policy and planning 2004, 19(2):69-79.

Kranzer K, Govindasamy D, Ford N, Johnston V, Lawn SD: Quantifying and
addressing losses along the continuum of care for people living with HIV infection in
sub-Saharan Africa: a systematic review. Journal of the International AIDS Society
2012, 15(2).

Bassett IV, Wang B, Chetty S, Mazibuko M, Bearnot B, Giddy J, Lu Z, Losina E,
Walensky RP, Freedberg KA: Loss to care and death before antiretroviral therapy in
Durban, South Africa. Journal of Acquired Immune Deficiency Syndromes (1999) 2009,
51(2):135-139.

Organization WH: Global Tuberculosis Report 2015 [Internet]. In. Geneva; 2015.
Fagundez G, Perez-Freixo H, Eyene J, Momo JC, Biye L, Esono T, Ondo Mba Ayecab
M, Benito A, Aparicio P, Herrador Z: Treatment Adherence of Tuberculosis Patients
Attending Two Reference Units in Equatorial Guinea. PloS One 2016,
11(9):€0161995.

Miyano S, Muvuma S, Ishikawa N, Endo H, Msiska C, Syakantu G: Healthcare
provision for HIV co-infected tuberculosis patients in rural Zambia: an
observational cohort study at primary care centers. Bio-Medical Central Health
Services Research 2013, 13(1):397.

Berer M: HIV/AIDS, sexual and reproductive health: intersections and implications
for national programmes. Health Policy and Planning 2004, 19(suppl_1):i62-i70.

53



1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672

116.

117.

118.

119.

120.

121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

Matjila MJ, Hoosen AA, Stoltz A, Cameron N: STIs, HIV and AIDS and TB: progress
and challenges: Primary Health Care: programme areas. South African Health
Review 2008, 2008(1):89-102.

Ulasi 11, ljoma CK, Onwubere BJ, Arodiwe E, Onodugo O, Okafor C: High prevalence
and low awareness of hypertension in a market population in Enugu, Nigeria.
International Journal of Hypertension 2011, 2011.

Sliwa K, Stewart S, Gersh BJ: Hypertension: a global perspective. Circulation 2011,
123(24):2892-2896.

Hendriks ME, Wit FW, Roos MT, Brewster LM, Akande TM, de Beer IH, Mfinanga SG,
Kahwa AM, Gatongi P, Van Rooy G: Hypertension in sub-Saharan Africa: cross-
sectional surveys in four rural and urban communities. PloS One 2012, 7(3):32638.
Manne-Goehler J, Atun R, Stokes A, Goehler A, Houinato D, Houehanou C, Hambou
MMS, Mbenza BL, Sobngwi E, Balde N: Diabetes diagnosis and care in sub-Saharan
Africa: pooled analysis of individual data from 12 countries. The Lancet Diabetes &
Endocrinology 2016, 4(11):903-912.

Group DPPR: Reduction in the incidence of type 2 diabetes with lifestyle intervention
or metformin. New England Journal of Medicine 2002, 2002(346):393-403.

Atun R, Gale EA: The challenge of diabetes in sub-Saharan Africa. The Lancet
Diabetes & Endocrinology 2015, 3(9):675-677.

Forssas E, Arffman M, Manderbacka K, Keskiméaki I, Ruuth I, Sund R: Multiple
complications among people with diabetes from Finland: an 18-year follow-up in
1994-2011. Bio-Medical Central Open Diabetes Research and Care 2016, 4(1):e000254.
Zanconato G, Msolomba R, Guarenti L, Franchi M: Antenatal care in developing
countries: the need for a tailored model. In: Seminars in Fetal and Neonatal Medicine:
2006: Elsevier; 2006: 15-20.

Onasoga OA, Afolayan JA, Oladimeij BD: Factors influencing utilization of antenatal
care services among pregnant women in Ife Central LGA, Osun State, Nigeria.
Advances in Applied Science Research 2012, 3(3):1309-1315.

Manzi A, Munyaneza F, Mujawase F, Banamwana L, Sayinzoga F, Thomson DR,
Ntaganira J, Hedt-Gauthier BL: Assessing predictors of delayed antenatal care visits
in Rwanda: a secondary analysis of Rwanda demographic and health survey 2010.
Bio-Medical Central Pregnancy and Childbirth 2014, 14(1):290.

Byass P KC, Mee P, Ngobeni S, Silaule B, Gomez-Olive FX: A successful failure:
Missing the MDG4 target for under-five mortality in South Africa. PLOS Medicine
2015, 12(12):1001926.

Rai P, Verma BL: A study on depression in people living with HIV/AIDS in South-
West part of Uttar Pradesh, India. South East Asia Journal of Public Health 2015,
5(1):12-17.

Akena DH, Musisi S, Kinyanda E: A comparison of the clinical features of depression
in HIV-positive and HIV-negative patients in Uganda. African Journal of Psychiatry
2010, 13(1):43-51.

Kaur R, Kaur R: A comparison of clinical features among patients suffering from
depression in HIV positive and HIV negative cases. Developmental Psychiatry Journal
2012, 15:160-164.

Riley LW, Ko Al, Unger A, Reis MG: Slum health: diseases of neglected populations.
Bio-Medical Central International Health and Human Rights 2007, 7(1):2.

54



1673
1674
1675
1676
1677
1678

1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698

1699

1700

1701

132.

133.

134.

135.

136.

137.

138.

139.

140.

Fiscella K, Williams DR: Health disparities based on socioeconomic inequities:
implications for urban health care. Academic Medicine 2004, 79(12):1139-1147.
Agency JD: Diepsloot ready for development. In. The Bus Factory, No. 3 President
Street, Newtown, Johannesburg.; 2012: 1 - 8.

Bassett J SI, Van Rie A: A random household survey of the spatial distribution of
health needs in Diepsloot, Johannesburg In.Johannesburg; 2013: 1-19.

Alberts M, Urdal P, Steyn K, Stensvold I, Tverdal A, Nel JH, Steyn NP: Prevalence of
cardiovascular diseases and associated risk factors in a rural black population of
South Africa. European Journal of Cardiovascular Prevention & Rehabilitation 2005,
12(4):347-354.

Angelides K: Glucometer with a blood glucose check screen graphical user interface.
In.USA: Google Patents; 2015.

Gavin 1l JR, Alberti K, Davidson MB, DeFronzo RA: Report of the expert committee
on the diagnosis and classification of diabetes mellitus. Diabetes Care 1997,
20(7):1183.

Stevens GA, Finucane MM, De-Regil LM, Paciorek CJ, Flaxman SR, Branca F, Pefia-
Rosas JP, Bhutta ZA, Ezzati M, Group NIMS: Global, regional, and national trends in
haemoglobin concentration and prevalence of total and severe anaemia in children
and pregnant and non-pregnant women for 1995-2011: a systematic analysis of
population-representative data. The Lancet Global Health 2013, 1(1):e16-e25.

von Reyn C F, Horsburgh C, Olivier K, Barnes P, Waddell R, Warren C, Tvaroha S,
Jaeger A, Lein A, Alexander L: Skin test reactions to Mycobacterium tuberculosis
purified protein derivative and Mycobacterium avium sensitin among health care
workers and medical students in the United States. The International Journal of
Tuberculosis and Lung Disease 2001, 5(12):1122-1128.

STATA version 11.0, StataCorp, NY., College Station, Texas, USA. 2009.

55



1702
1703

1704

1705

1706
1707
1708

1709
1710

1711
1712
1713
1714
1715

1716

1717
1718

1719
1720
1721
1722

1723
1724
1725
1726

1727
1728
1729
1730
1731
1732

1733
1734

Appendix i — BMC Public Health Authors Guidelines
Title page
The title page should:

o present a title that includes, if appropriate, the study design e.g.:

o "Aversus B in the treatment of C: a randomized controlled trial”, "X is a risk
factor for Y: a case control study"”, "What is the impact of factor X on subject Y:
A systematic review"

o or for non-clinical or non-research studies a description of what the article reports
o list the full names, institutional addresses and email addresses for all authors

o ifacollaboration group should be listed as an author, please list the Group name
as an author. If you would like the names of the individual members of the Group
to be searchable through their individual PubMed records, please include this
information in the “Acknowledgements” section in accordance with the
instructions below

 indicate the corresponding author

Abstract

The Abstract should not exceed 350 words. Please minimize the use of abbreviations and do not
cite references in the abstract. Reports of randomized controlled trials should follow

the CONSORT extension for abstracts. The abstract must include the following separate
sections:

e Background: the context and purpose of the study

e Methods: how the study was performed and statistical tests used
e Results: the main findings

e Conclusions: brief summary and potential implications

e Trial registration: If your article reports the results of a health care intervention on
human participants, it must be registered in an appropriate registry and the registration
number and date of registration should be in stated in this section. If it was not registered
prospectively (before enrollment of the first participant), you should include the words
'retrospectively registered'. See our editorial policies for more information on trial
registration

56


http://www.consort-statement.org/
https://www.biomedcentral.com/getpublished/editorial-policies

1735

1736

1737

1738
1739

1740

1741

1742
1743
1744
1745
1746
1747
1748
1749
1750

1751

1752
1753

1754
1755

1756

1757

1758
1759

1760

1761
1762

Keywords
Three to ten keywords representing the main content of the article.
List of abbreviations

If abbreviations are used in the text they should be defined in the text at first use, and a list of
abbreviations should be provided.

Declarations
All manuscripts must contain the following sections under the heading 'Declarations':

o Ethics approval and consent to participate
e Consent for publication
o Availability of data and material
o Competing interests
e Funding
e Authors' contributions
e Acknowledgements
e Authors' information (optional)
Ethics approval and consent to participate

Manuscripts reporting studies involving human participants, human data or human tissue must:

e include a statement on ethics approval and consent (even where the need for approval
was waived)

o include the name of the ethics committee that approved the study and the committee’s
reference number if appropriate

Studies involving animals must include a statement on ethics approval.

See our editorial policies for more information.

If your manuscript does not report on or involve the use of any animal or human data or tissue,
please state “Not applicable” in this section.
Consent for publication

If your manuscript contains any individual person’s data in any form (including individual
details, images or videos), consent for publication must be obtained from that person, or in the

57


http://www.biomedcentral.com/about/editorialpolicies#Ethics

1763
1764

1765
1766
1767

1768

case of children, their parent or legal guardian. All presentations of case reports must have
consent for publication.

You can use your institutional consent form or our consent form if you prefer. You should not

send the form to us on submission, but we may request to see a copy at any stage (including after

publication).

58


http://resource-cms.springer.com/springer-cms/rest/v1/content/6621850/data/v1/Consent-Form-PDF

1769

1770

Appendix ii — Plagiarism Declaration

'

UNIVERSITY OF THE S\ rcutry or
WITWATERSRAND, & =2)
IOHANNESBURG S

™ A

HEALTH SCIENCES

PLAGIARISM DECLARATION TO BE SIGNED BY ALL HIGHER DEGREE STUDENTS
SENATE PLAGIARISM POLICY: APPENDIX ONE

I (Student number: ) am a student

registered for the degree of in the academic year

| hereby declare the following:

| am aware that plagiarism (the use of someone else’s work without their permission and/or
without acknowledging the original source) is wrong.

| confirm that the work submitted for assessment for the above degree is my own unaided work
except where | have explicitly indicated otherwise.

| have followed the required conventions in referencing the thoughts and ideas of others.

| understand that the University of the Witwatersrand may take disciplinary action against me if
there is a belief that this is not my own unaided work or that | have failed to acknowledge the
source of the ideas or words in my writing.

| have included as an appendix a report from “Turnitin” (or other approved plagiarism detection)
software indicating the level of plagiarism in my research document.

Signature; Date:

59



1771

1772
1773

1774

1775

1776

Appendix iii — Human Research Ethics Committee (Medical)

LT

2

& L)
N g i

R14M9 Mr Machuene Ananias Peoped
HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)

CLEARAMNCE CERTIFICATE NO. M151178

MNAME: Mr Machuene Ananias Poopedi
(Principal Investigator)
DEPARTMENT: Public Health

University of the Witwatersrand

PROJECT TITLE: Evaluation of Health Referral Uptake and Linkage
to Health Care After Community-Basad Disease
Screening in Urbamn Informal Settlement, South Africa

DATE CONSIDERED: 27112018

DECISION: Approved unconditionalhy
C ] S
SUPERVISOR: Jabulani Negyivana and Zodwa Ndlovu

]

APPROVED BY:

Prafessar A Dhal, Co-Ehairperson, HREC (Medical)
DATE OF APPROVAL : 14122015
This clearance certificate s valid for 5 years from date of approval. Extension may be applied for,

DECLARATION OF INVESTHZATORS

To ba completed in duplicata and ONE COPY retumed 1o the Sacretary in Roorm 10004, 10th floar,
Sanate Howsa, University.

e fully understand the conditions undar which | amiswes are authorized fo carmy out the above-mentionsd
rasaarch and |iwe underiake bo ensure compliance with thees canditions. Should any departure be
camtemglabtad, from tha rasaarm protocol &8 approsad, s undertake fo resubmit the

PLEASE QUOTE THE PROTOCOL NUMBER IMN ALL ENGUIRIES

60



