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ABSTRACT

Delayed presentation for antiretroviral therapy (ART) care is common in sub-Saharan Africa, with
most patients accessing care when immunocompromised and a high proportion dying in their first
year of ART. These shortcomings are hindering the success of ART programmes, and solutions to
mitigate this problem, lie further upstream between the interval of HIV testing and ART initiation.
The aim of the literature review (Part B) was to assess retention and linkage at each stage between
HIV testing and ART initiation and to identify risk factors, barriers and facilitators influencing each
stage between this interval.
Timely entry into HIV/ART care is crucial to achieve maximum health benefits for the patient and
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healthcare system. The aim of the research study (Part C) was to assess the proportion and

To

characteristics of newly-diagnosed HIV+ patients who received their laboratory CD4 count result
and accessed HIV care after testing HIV+ at a mobile testing unit as well as to examine barriers to

e

HIV care. The study was based on the hypothesis that linkage to care among HIV+ individuals with

C
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lower CD4 counts would be better in comparison to those with higher CD4 counts. The protocol
(Part A) outlines the study design and procedures.
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Findings from the literature review (Part B) indicated that substantial attrition occurred at all steps

ity

between the interval of HIV testing and ART initiation. The first major drop-out occurred at the point
of linkage from a HIV testing site to a medical facility for ongoing care. The next loss occurred

ve
rs

between CD4 count testing and collection of the test result. Moreover, this review found that less
than half of the patients not yet eligible for ART were retained in pre-ART care (range: 42%-45 %)

ni

and nearly two-thirds of ART-eligible patients linked to ART care (median: 67%, IQR 58-81).

U

Results from the study (Part C) showed that forty-three (27%) individuals did not receive their CD4
count result. A lower CD4 count, being female and the availability of a phone number increased the
likelihood of receiving this result. Linkage to care was 100% in patients with CD4 counts ≤ 200
cells/µl, 66.7% in individuals with CD4 counts of 201-350 cells/µl and 36.4% in those with CD4
counts > 350 cells/µl. A lower CD4 count, disclosure, presence of TB symptoms and unemployment
increased the likelihood of linking to care. The most common stated barrier (41.4%) to linking to
care was the inability to access public healthcare facilities during working hours.
Interventions such as structured referral systems, transport vouchers, community escorts, point of
care (POC) CD4 count testing and effective post-test counselling could reduce drop-out between
HIV-testing and ART initiation. Linkage to care was best among those eligible for ART. Interventions
designed at improving linkage among employed individuals are urgently warranted.
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PART A: PROTOCOL

Note to examiner: Only data forms pertaining to the study have been
presented in the Appendix. Data forms used by the mobile unit have not been
included as they are part of an ongoing service.
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SYNOPSIS
AIM
The aim of this study is to investigate the linkage of newly-diagnosed HIV positive clients from a
mobile testing unit (Tutu Tester) to HIV care at public healthcare facilities as well as to investigate
the reasons for not linking to care.
OBJECTIVES
The primary objectives are to 1) determine the proportion of newly-diagnosed HIV positive clients
who were assessed for antiretroviral therapy (ART) eligibility and received their laboratory CD4
count result from the mobile unit, 2) measure the proportion of newly-diagnosed HIV positive clients
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that accessed a primary healthcare facility, 3) document the proportion of newly-diagnosed HIV
positive clients eligible for ART that subsequently started ART and 4) to establish the median time

To

from diagnosis to entry into care for ART-eligible clients and clients not yet eligible for ART.
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Furthermore, the secondary objective is to investigate the reasons for not linking to care.

STUDY DESIGN

This is a prospective observational cohort study which will involve following up (telephonically or

of

home visits) clients that were newly-diagnosed with HIV within the Cape Metropolitan district,

ity

between August 2008 and December 2009, and successfully contacted to receive their laboratory

ve
rs

CD4 count result. Client records of all potentially eligible participants will be reviewed by staff
subsequent to obtaining informed consent. Participants will undergo a brief questionnaire session
and thereafter a clinic folder review will be conducted on patients that linked to care and provided

U

ni

additional consent to access their folders in order to verify self-reports.
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PART I) INTRODUCTION
1.1)

Background

The generalised HIV/AIDS epidemic in South Africa has undoubtedly reached catastrophic levels.
HIV prevalence in adults aged 15-49 was estimated to be 18.1% in 2008 in South Africa.

1

Remarkable progress has been made with regards to antiretroviral therapy (ART) roll-out in
resource-limited settings.

2

HIV/AIDS in South Africa.
mortality and morbidity.

3

However, in 2007 an estimated 350 000 deaths were attributable to
1

Delay of ART initiation is thought to result in high HIV associated

Hence efforts to ensure that HIV-infected individuals initiate care and

treatment promptly are vital to achieve better outcomes.
1.2)

HIV testing and counselling: A gateway to prevention, care, treatment and support
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HIV testing and counselling should be the entry point to a continuum of HIV care. The South African

To

National Strategic Plan aims to provide access to appropriate packages of care, treatment and
support to 80% of all the people diagnosed with HIV by 2011 in order to reduce mortality and

e

morbidity. 4 According to South Africa’s HIV/AIDS Operational Plan, once an individual is diagnosed
promptly.

5

C
ap

with HIV, assessment for ART eligibility including a CD4 count and clinical staging should follow
HIV-infected individuals who are not yet eligible for ART should be advised to enter

comprehensive HIV care whereas those with a laboratory CD4 count <200 cells/µl or clinical stage 4

of

should be referred for starting ART. 5 Once HIV-infected individuals have had their first contact with

ity

the primary healthcare facility they should enter a continuum of care which might include ART
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and/or Cotrimoxazole, regular screening for cervical cancer, intensified tuberculosis (TB) case
finding and contraceptives.

ni

Limited data investigating the proportion of newly-diagnosed HIV infected individuals assessed for

U

ART eligibility 6 and the proportion of ART-eligible individuals promptly starting ART is available.7 A
recent study looking at routinely collected data from HIV testing and treatment facilities in
Mozambique showed that of the 1506 adults eligible for ART, only 471 (31.3%) started ART.

8

A

study conducted in South Africa found that of the 501 patients eligible for ART in an urban hospital
setting; only 408 patients (81.4%) were in care and on ART at 3-month follow-up in Durban .7 A
study conducted in Cape Town in 2006 concluded that only 60% of newly-diagnosed HIV positive
clients had a CD4 count within 6 months of diagnosis. 6 In contrast, loss to follow-up in ART cohorts
is well described. To date, several studies from sub-Saharan Africa have documented a substantial
early loss to follow-up and mortality of patients in ART programmes

9

but only a few studies have

reported on these indicators before patients initiate treatment and care. 7

4

1.3)

Justification and Hypothesis

There is a paucity of published studies from resource-limited settings investigating the linkage of
newly-diagnosed HIV positive individuals to comprehensive HIV care. Furthermore, the linkage of
HIV testing and care in mobile testing settings is an area of research that remains to be explored.
The impetus for undertaking this research is to fill this gap and provide insight in the link to HIV care
and treatment at primary healthcare facilities after accessing a mobile testing service.
The Tutu Tester has been in operation for more than 18 months. The service is ongoing. It is our
belief that this service could be enhanced if we knew the extent of linkage to care by clients who
test positive for HIV. It is our hypothesis that this may be relatively good in patients with low CD4
counts or concomitant disease but less good in patients who are earlier in their infection. The

w
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client’s stage of infection at diagnosis is graphically presented to him/her during post-test
counselling using a colour coding system on a Road to HIV Health card that is offered to all clients.

To

It would be important to know this baseline data in order to devise more intensive methods to

1.4)
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improve linkage to care. This is particularly important with the prospect of earlier ART.

Study Site: The Tutu Tester

of

The Tutu Tester project is a mobile testing service managed by the Desmond Tutu HIV Foundation

ity

(DTHF). Apart from HIV testing and counselling, the Tutu Tester also offers diagnostic services for

ve
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other conditions (i.e. hypertension, diabetes, obesity, TB, pregnancy) in an effort to normalise HIV
testing. The Tutu Tester operates in and around the Cape Peninsula, in co-operation with the City of
Cape Town and Provincial Health Authorities, usually at taxi ranks, shopping centres, other

U
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community facilities and along roadside. All services offered by the Tutu Tester are free of charge.
Each client accessing the mobile is first registered manually, providing only their date of birth,
gender and initials. Thereafter the client’s information is registered electronically and additional
details such as residential suburb, nationality and cell phone number are stored. The client’s
fingerprint is also captured using the biometric system to facilitate access to their medical records at
a subsequent visit. This electronic system generates a client code which is assigned to the
individual. This code consists of four letters (indicating the site that the client was tested at) and a
four digit number (sequential at each site). All personal details supplied by the client are voluntary
and refusal does not influence client care in any manner. However, should the need arise only
clients that give the Tutu Tester staff permission to be contacted are traced. Following registration
the client’s weight and height is measured. The client then sees a clinical nurse practitioner who

5

performs the HIV test, documents the medical history and measures the client’s blood pressure and
blood glucose.
The HIV testing model used by the Tutu Tester is client-initiated counselling and testing, in
accordance with the provincial Advise, Consent, Test and Support (ACTS) policy. All clinical nurse
practitioners and counsellors of the Tutu Tester have been trained in ACTS. Clients who consent to
HIV testing undergo a rapid HIV test (Bioline HIV-1/2 3.0, Standard Diagnostics, Korea). A rapid
confirmatory test (Determine HIV-1/2, Abbott Laboratories) is only performed if the first rapid test
produces a positive result. Clients who test negative are subsequently tested for all other conditions
and then undergo risk reduction counselling. Moreover referral letters are given to clients to take to
their nearest healthcare provider if necessary. Clients who test positive are staged according to the
World Health Organisation (WHO) staging manual. In addition, CD4 count testing is offered. This
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entails drawing a sample of blood which is then sent to Toga Laboratory in Gugulethu. Once an HIV

To

test is done, the client undergoes testing for all the other conditions offered.

Furthermore, all HIV positive individuals, those with symptoms of TB and randomly selected
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individuals are asked to consent to doing an induced sputum sample as part of a study investigating
active case finding (Rec Ref 502/2008). Induced sputum samples for TB testing are sent to the
National Health Laboratories (NHLS) at Groote Schuur Hospital.

of

Thereafter HIV positive clients are given a referral letter to take to their healthcare provider together

ity

with a Road to HIV Health Card. The Road to HIV Health Card was designed by the DTHF and the
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Tutu Tester project in order to assist positive clients and nurses at their clinics with the virologic and
immunologic monitoring of this disease by plotting viral loads together with the client’s CD4 counts.
Thus the primary aim of this intervention is to assist HIV positive clients in taking the responsibility of

U

ni

personally keeping track of their health condition.
When laboratory CD4 counts become available (usually within 72 hours) clients are contacted
telephonically with their results and later with TB results. If contact numbers are unavailable either a
home visit is done or a letter is sent to the address provided by the client, requesting the client to
contact the Tutu Tester for their results. Once contact is made, the laboratory CD4 result is given
and implications discussed. All HIV positive clients are requested to document their laboratory CD4
count result on their Road to HIV Health Card and encouraged to attend clinics for either
comprehensive HIV care or to start ART if eligible, as well as other health services if necessary. In
addition, clinics are also requested to contact the Tutu Tester for laboratory results. This follow-up
process is well documented on the client’s Tutu Tester follow-up form.

6

1.5)

Study Aims and Objectives

1.5.1) Aims
The aim of this study is to investigate the linkage of newly-diagnosed HIV positive clients from a
mobile testing unit to HIV care at public healthcare facilities as well as to investigate the reasons for
not linking to care.
1.5.2) Objectives
 Primary Objectives
1) To determine the proportion of newly-diagnosed HIV positive clients that received their
CD count result from the mobile service.
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2) To determine the proportion of newly-diagnosed HIV positive clients that received their

To

CD count result and accessed a health care facility for respective care.
 Secondary Objectives
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1) To investigate the reasons for not linking to care.
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PART II) METHODS
2.1)

Study Design

This is a prospective observational cohort study which will focus on Tutu Tester clients who were
newly-diagnosed with HIV within the Cape Metropolitan district between August 2008 and
December 2009 and successfully contacted to receive their laboratory CD4 count result. The period
of follow-up is three months, April to June 2010. This process will involve obtaining informed
consent, followed by the administration of a semi-quantitative questionnaire, either telephonically or
face-to face, as well as contacting clinics to verify attendance.
2.2)

Population and Sampling

w
n

2.2.1) Description of the population
The study will follow a cohort of Tutu Tester clients that were newly-diagnosed with HIV within the

To

Cape Metropolitan area between August 2008 and December 2009 and successfully contacted to
receive their laboratory CD4 count result. A major limitation in this study is the exclusion of newly-

e

diagnosed HIV positive clients that were unable to be contacted from this cohort. This decision was

C
ap

taken as these clients did not receive feedback from the Tutu Tester on their assessment for ART
eligibility based on a laboratory CD4 count result either due to laboratory error or because the Tutu

of

Tester staff were unable to contact them.

Newly positive HIV test performed at the Tutu tester between August 2008 and

ve
rs



ity

 Inclusion Criteria

December 2009 within the Cape Metropolitan area
Available laboratory CD4 count result



Successfully contacted to receive laboratory CD4 count result



Aged 18 years or older



Able and willing to provide informed consent

U
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 Exclusion Criteria


Known HIV positive clients



Aged less than 18 years old



Unable to provide informed consent

8

2.2.2) Sampling strategy, sample size and justification for sample size
The sample size for potentially eligible participants is 225. This estimate was ascertained from the
Tutu Tester Access database and represents all Tutu Tester clients that were newly-diagnosed with
HIV within the Cape Metropolitan area between August 2008 and December 2009 and successfully
contacted to receive their laboratory CD4 count result. Stratification of this sample size according to
laboratory CD4 count results reveals the following, 29 clients with CD4 counts less than 200 cells/µl,
48 clients with CD4 counts between 200-350 cells/µl and 148 clients with CD4 counts greater than
350 cells/µl. All clients with CD4 counts below 350 cells/µl will be included in this study. A random
sample of 80 clients will be selected from the 148 clients with CD4 counts above 350 cells/µl due to
budget constraints, a short study time period and feasibility. Hence the estimated sample size for

w
n

this study is 157.
The majority of newly-diagnosed HIV+ individuals diagnosed on this mobile unit have CD4 counts >
10

It is logistically unfeasible to follow-up all potentially eligible patients in the > 351

To

351 cells/µl.

cells/µl CD4 count stratum within 3 months and thus a random sample (30%) will be drawn from this
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stratum. The proposed relatively small sample size in the < 200 cells/µl stratum and 201-350
cells/µl stratum is logistically manageable to follow-up within 3 months and thus it was decided that
a 100% of individuals with laboratory CD4 counts ≤ 350 and 30% of individuals with laboratory CD4

Procedure

ve
rs

2.3)

ity

of

counts > 350 cells/µl will be sampled.

The Tutu Tester database, client forms, referral letters and follow-up forms will be used to retrieve

ni

specific information of all potentially eligible participants for the Client Form Reviews (Appendix 2).

U

Thereafter these participants will be contacted to determine if they are willing to participate in this
study and provide informed consent (Appendix 1). Up to 3 attempts will be made to contact the
client. Where no telephone number is available, a home visit will be done. All participants providing
informed consent will subsequently undergo a semi quantitative questionnaire session (Appendix 3).
Note follow-up (telephonic and home visits) will be conducted in accordance with the Tutu Tester’s
Standard Operating Procedures (SOPs) for follow-up. Clinics will then be contacted to verify
information supplied only by those participants who consent to this additional process (Appendix 1)
and these details will be documented in the Clinic Attendance Form (Appendix 4).
2.4)

Data collection and monitoring

Client data for each participant will be retrieved from the Tutu Tester Access database and
subsequently checked for accuracy by reviewing client forms. All information entered into the Client
9

Form Review (Appendix 2), Questionnaire (Appendix 3) and Clinic Attendance Form (Appendix 4)
will be quality controlled and subsequently double-entered onto an electronic database, EpiData.
This database will be checked regularly for inconsistencies.
2.5)

Staff

This research is being conducted by the staff running the Tutu Tester. The staff member primarily
concerned is a PEPFAR fellow who is also reading for a Masters in Public Health and will
investigate this subject for her thesis. Her work commitment on the Tutu Tester team involves
quality control of data forms as well as obtaining laboratory CD4 count results and ensuring results
are returned to positive clients.
An HIV/AIDS counsellor from the Tutu Tester Project will undertake the role of field worker for this

w
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study as this individual possesses adequate experience in adherence counselling, following-up

To

(home visits and telephonically) of HIV positive clients and is well trained in Good Clinical Practice
(GCP). The field worker will possess a good understanding of the protocol, study methodology and

e

the importance of consent. The Masters student will conduct interviews with all clients wishing to
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communicate in English whereas the fieldworker will conduct interviews with Xhosa speaking
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participants.
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2.6)

Measurements: Outcome variables

Type

Definition

Data Source

•

Contactable

Categorical:
Binary
Yes or No

A client that successfully 
received his/her laboratory
CD4 count result from the
Tutu Tester via the following 
methods:
telephonically,
face-to-face, via a clinic

Tutu
Tester
database,
client
and follow-up form
Client
Form
Review

•

Accessed care

Categorical:
Binary
Yes or No

A participant that initiated 
care by attending a primary 
healthcare facility at least
once after being tested on
the Tutu Tester.

Questionnaire
Clinic Attendance
Form

•

In care

Categorical:
Binary
Yes or No

A participant that had visited 
a primary healthcare facility
more than once in the last six 
months and is either in 
routine
HIV
care
or
commenced ART.

Client
Form
Review
Questionnaire
Clinic Attendance
Form

•

Eligible for ART
and started ART

Categorical:
Binary
Yes or No

A participant that had a 
laboratory CD4 count result
of <200 cells/µl or clinical 
stage of 4 and is taking 
antiretrovirals (ARVs)

Client
Form
Review
Questionnaire
Clinic Attendance
Form

•

Not eligible for
ART and in
comprehensive
HIV care

Categorical:
Binary
Yes or No

A participant that did not 
have a laboratory CD4 count
result of <200 cells/µl or 
clinical stage of 4 and is 
currently in routine HIV care
and treatment (i.e. any of the
following: had a CD4 count
in the past 6 months, on
Bactrim
(Co-trimoxazole)
and/ or INH prophylaxis,
screened for TB/STIs, if
female, had a pap smear in
the last 6 months)

Client
Form
Review
Questionnaire
Clinic Attendance
Form

•

Not linked to care

Categorical:
Binary
Yes or No

A participant that did not visit 
a primary healthcare facility
after the Tutu Tester follow- 
up for purposes of HIV care.


Client
Form
Review
Questionnaire
Clinic Attendance
Form

U
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Variable
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2.7)

Facilitation of clinic site preparation and participation

Several major clinics within the Cape Metropolitan region (i.e. Hout Bay Main Road Clinic,
Masiphumelele Clinic, Vuyani Clinic, Nyanga Clinic, Lotus River Clinic, and KTC Clinic) are likely to
be involved in this study as they are the Tutu Tester’s main referral sites. Support from clinics is
essential in order to access patient records for completion of this study’s Clinic Attendance Form.
Prior to contacting clinics, clinic managers will be issued with the study’s protocol and requested to
contact us if they have any queries relating to the clinic’s involvement. More importantly, to minimise
any disruption on facility functioning the clinic manager will be requested to schedule appointments
for the study staff to contact the clinic clerk in order to retrieve the necessary information from
patient folders. No information other than what is needed to complete the Clinic Attendance form will
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be obtained from the patient’s folder.

12

PART III) ANALYSIS
3.1)

Statistical Analysis

Data will be statistically analysed using Stata (Version 10.0, College Station, Texas, USA). All
participants will be stratified according to laboratory CD4 count results (<200 cells/µl, 200-350
cells/µl, >350 cells/µl). Data will first be explored using simple tabulation and chi square statistics.
The following proportions will be tabulated for each stratum:
1) The proportion of newly-diagnosed HIV positive Tutu Tester clients who were assessed for ART
eligibility and received their laboratory CD4 count result from the mobile unit.
2) The proportion of newly-diagnosed HIV positive Tutu Tester clients that accessed a primary
healthcare facility.

w
n

3) The proportion of newly-diagnosed HIV positive Tutu Tester clients eligible for ART that

To

subsequently started ART.

4) The median time from diagnosis to entry into care for ART-eligible clients and clients not yet

C
ap

e

eligible for ART.

The following variables (i.e. age, sex, referral for other services, TB symptoms) will be tabulated

of

against the outcome variables (receipt of laboratory CD4 count result and linkage to care) and

ity

compared across the three strata. Participants eligible for ART will be compared to those not yet

ve
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eligible for ART. The association between linkage to care and possible determinants (i.e. age, sex,
clinical staging, employment status, participant’s perception of health status) will be determined
using chi-square tests. The time from diagnosis to entry into care among ART-eligible clients and

U
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clients not yet eligible for ART will be assessed using medians and interquartile ranges.
Initial analysis will use bivariate predictors of receipt of laboratory CD4 count result and linkage into
care, with variables significant at the p<0.05 level entered into a multivariate logistic regression
model to determine independent predictors of each outcome.

13

Part IV) ETHICS AND COMMUNICATION
HUMAN SUBJECTS PROTECTION
All the procedures described here will be reviewed by the University of Cape Town Research Ethics
Committee.
4.1)

Information Sheet and Informed Consent Forms

The translated versions of these forms will be checked to verify all information before conducting
any study procedures. Potential eligible participants will be contacted either telephonically or faceto-face to obtain informed consent (Appendix 1) which will be provided in the language understood
by the prospective participant (English or Xhosa). Refusal to give additional consent to the
verification process will not affect the participant’s rights. This study adheres to the declaration of

Subjects Confidentiality

To

4.2)

w
n

Helsinki 2000.

e

Every effort will be put in place to maintain participant’s confidentiality. This study will manage

C
ap

potentially sensitive issues, such as confidentiality by conducting follow-ups in accordance with the
Tutu Tester SOP. Individual identifiers such as names will be stripped off all forms (i.e. Client Form
Reviews, Questionnaires, and Clinic Attendance Forms). These forms will be identified by the

of

participants study numbers and stored in locked file cabinets with restricted access at the Tutu

ity

Tester office in Silvertown, Cape Town. Forms with personal identifiers such as the Informed
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Consent will be stored in a similar fashion yet in a separate cabinet. Furthermore, the database will
be stored on a data server located at the DTHF, secured with a password to limit access.

Potential Risk

U

4.3)

ni

Confidentiality agreements will be signed by personnel authorised to access records.

A foreseeable harm could be the loss of participant’s confidentiality. All personnel involved in this
study will ensure that measures which minimize this risk will be maintained at all times. Participants
may feel uncomfortable to be either visited at home or contacted telephonically. However, all study
procedures will be conducted in the participants preferred method of contact. This study will in no
way alter the clinical management of participants.
4.4)

Dissemination and Implementation of Research Findings

The work will be prepared by the Masters student’s for her thesis submission to the University of
Cape Town- Department of Public Health and Family Medicine. A summary of findings will be
disseminated to the respective clinics involved in this study. Furthermore, a full final report will be
submitted to the City of Cape Town Health Department as well as the Western Cape Provincial
14

Department of Health. In addition, a research paper will be submitted for publication to a peerreviewed medical journal and abstracts will be submitted to conferences.
Our main intention is to use the results from this study to devise a new model aimed at assisting HIV
infected individuals link to care more efficiently if indeed the study shows inadequate linkage to care
in the present model. The data, specifically reasons participants give for not linking to care, will
provide us with the insight needed for designing this model, which we plan to pilot in the next phase
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of the Tutu Tester project.
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PART V: LOGISTICS
5.1)

Timetable

PHASE AND PERIOD

ACTIVITIES

 Translate the information sheet and
informed consent to Xhosa and verify
translated version.
 Print data forms
 Set up data base
 Prepare fieldworker for study
 Create a list of potentially eligible
participants

PHASE 2: FIELD WORK
 APRIL –JUNE 2010

 Follow-up on clients
 Contact clinics

PHASE 3: DATA ENTRY AND ANALYSIS
 JULY-SEPTEMBER 2010






To
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PHASE 1: PREPARATION
 MARCH 2010

e

C
ap

 Write-up
 Submit draft to supervisor
supervisor by December

of

ity

PHASE 4: WRITE-UP
 OCTOBER-DECEMBER 2010

Quality control forms
Enter data onto EpiData
Verify accuracy of data entered
Statistically analyse data

U
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PHASE 5: EDITING
 JANUARY 2011
PHASE 6: DISSEMINATION OF RESULTS
 FEBRUARY- APRIL 2011

PHASE 7: IMPLEMENTATION OF RESULTS
 MAY –JUNE 2011

and

co-

 Edit necessary changes to paper
 Submission of thesis
 Submission of full research report to City of
Cape Town Health Department as well as
the Western Cape Provincial DOH
 Submission of summary of findings to
clinics involved
 Submission of research paper to peer
reviewed medical journals and abstract to
conferences
 Devise new model if applicable
 Pilot new model
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5.2)

Budget

This study will be funded by the foundation’s French AID budget.
Currency (ZAR)
PERSONNEL:
Fieldworker (4500 x 3 months)
Personnel - Subtotal

13 500
13 500

2 250
4500
1200
9450

SUBTOTAL

22 950

1000
500

C
ap

e

To
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OTHER:
Translation ( 1 x Information Sheet & Informed Consent Form)
Printing ( 1 x Information Sheet & Informed Consent Form, 1 x
Client Form Review, 3 x Questionnaire, 1 x Clinic Attendance form
@ 40 cents per pg)
Fuel (750 x 3 months)
Telephone/ Cell phone costs (1500 x 3 months)
Local office costs (300 x 4 months)
Other - Subtotal

22 950
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TOTAL COSTS
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HIV TESTING TO PRE-ART AND ART CARE

Note to examiner: This literature review was updated during the course of this year
as new studies around this topic were recently published. Findings from my study
(Part C) were presented at the 18th Conference on Retroviruses and Opportunistic
Infections (CROI), February 2011. The published conference abstract was included
in the literature review (Part B) and in theory should be presented after my article
(Part C). However, my literature review (Part B) is presented before the article (Part
C) in accordance with the MPH dissertation guide
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1) INTRODUCTION
Sub-Saharan Africa continues to have the highest HIV/AIDS prevalence in the world with an
estimated 22.5 million HIV-infected adults and children.1 This region’s generalised epidemic
warranted rapid scale-up of HIV testing and antiretroviral therapy (ART) and thus by 2004 roll-out of
testing sites and ART programmes commenced..2 Despite the gains in expanded services, ART
coverage remains considerably low (37%).2 Furthermore, delayed presentation for ART care is
common, with patients accessing care when immunocompromised and between 8%-26% of
patients dying in their first year of ART.3 These shortcomings are hindering the success of ART

w
n

programmes, and solutions to mitigate to this problem, lie further upstream between the interval of

To

HIV testing and ART initiation.3

The HIV cascade (i.e. the process between HIV testing through to ART initiation) is a synchronised

e

pathway with a series of intermediate steps (Fig 1A). It begins with an HIV+ diagnosis, followed by

C
ap

completion of CD4 count testing and clinical staging.4 Patients that meet the ART eligibility criteria
usually enrol into a treatment readiness programme before commencing ART.4 Those patients that
are above the ART eligibility threshold (ART-ineligible) should enrol in a wellness programme and

of

must remain in pre-ART care until they meet the ART-eligibility criteria. 4 This HIV cascade requires

ity

a well co-ordinated health system to facilitate linkage to care. However, in resource-constrained

ve
rs

settings, inadequate healthcare systems frequently impede on a patient’s transition through the
system and thus attrition along this pathway is inevitable. Losses can readily occur at the point of
baseline CD4 count testing, pre-ART or ART care enrolment, pre-ART retention and ART initiation.

ni

For patients testing at non-healthcare facilities drop-out can occur further upstream (i.e. between an

U

HIV+ test result and registration at an HIV clinic for follow-up care) (Fig 1B).
Results from a recent mathematical modelling study suggests that retention of ART-ineligible
patients in pre-ART care will be beneficial for resource-poor setting as it could increase the average
life-years saved.5 Thus quantifying the magnitude of attrition at every stage of the cascade is crucial
for determining where interventions should be targeted to improve retention. A deeper insight into
the factors impeding a patient’s flow through the system is valuable for informing the design of these
interventions.
To this end, the aim of this review is to assess each stage of the HIV cascade. The objectives are
to: 1) describe the proportion of eligible HIV+ patients retained in the appropriate form of care at
each stage (Fig 1A): a. enrolled in HIV care following an HIV+ diagnosis, b. underwent CD4 count
testing following diagnosis, c. received a CD4 count result following CD4 testing, d. enrolled in pre4

ART care if ART-ineligible and e. initiated ART if ART-eligible, 2) highlight risk factors associated
with retention or attrition at each stage and 3) synthesise barriers and facilitators along the cascade.
2) METHODS
2.1) Criteria for selection of studies
The aim of the search strategy was to identify all studies reporting on the proportion of HIV+
patients at any one of the steps between HIV testing and ART initiation (i.e. the proportion of
individuals that registered at a medical facility following an HIV+ test result, underwent baseline CD4
count testing following enrolment, received CD4 count results following CD4 testing as well as the
proportion of ART-ineligible patients who were retained in pre-ART care and the proportion of ARTeligible patients that initiated ART) (Fig 1A-B). All studies reporting on risk factors, barriers and
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facilitators of linkage to HIV care through to ART initiation were also gathered. Barriers were defined
shown to link or retain patients along the cascade.

To

as any reason for drop-out from the cascade whereas facilitators were defined as any intervention

C
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e

Studies were omitted if they: examined steps downstream from ART initiation (such as retention or
adherence), were based on the private healthcare sector and were editorials or case-reports.
Studies that were found to be of poor methodological quality were excluded. No restriction was

of

placed on sample size. The search was limited to studies conducted within sub-Saharan Africa
which were published in English between 2000 (the time when ART first became available in this

ve
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ity

region) 2 till the search end period (May 2011).

ni

2.2) Search strategy

U

Two electronic databases (MEDLINE and Global Health) were comprehensively searched using a
compound search strategy (Fig 2).
Keyword searches were then performed in Africa-Wide Information and Google Scholar. Thereafter
reference lists of eligible studies were searched to ensure relevant papers were not missed. A
keyword search was then performed in the dissertation database of the University of Cape Town to
identify unpublished work.
Conference abstracts were sought through online abstract databases of the Conference on HIV
Pathogenesis and Treatment of the International AIDS Society (IAS, 2001-2009), the Conference on
Retroviruses and Opportunistic Infections (CROI, 2006-2011), the International AIDS Conference
(AIDS, 2001-2008) and AIDS Education Global Information System (AEGIS). Experts in the field

5

were contacted for recommended literature. A recently conducted systematic review was also used
to identify relevant references.6

2.3) Study selection, data extraction and quality assessment
The citation manager, RefWorks, was used to download, remove duplicate citations and organise
studies from search results. These studies were then screened by title and abstract according to the
inclusion and exclusion criteria. After the first screening, the full article of all studies considered
potentially eligible were retrieved and further reviewed for eligibility whereas conference abstracts
were screened first by title, then by full abstract. After all potentially eligible studies were selected,
relevant data were extracted and the methodological quality was examined. The “Strengthening the

w
n

Reporting of Observational Studies in Epidemiology” (STROBE) statement checklist 7 was used to

To

develop this data extraction form and quality assessment tool (Appendix 8). Only full articles were
assessed for methodological quality. The following factors were addressed, depending on the type

e

of study: clear definition of outcome variable, reliability of the measure of assessment, clear outline

C
ap

of the number of patients at each stage of the study, adjustment of confounders, confidence
intervals and p-values presented. A study scored 1 point if the criterion was fulfilled, 0.5 points if it
was partially met and 0 if it was not fulfilled. The points were then tallied and the methodological

of

quality was rated accordingly, <50% (poor), 50-74% (average) and ≥75% (good). Barriers and

ity

facilitators were categorised according to 3 domains: psycho-social (related to a patient’s attitudes
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and beliefs), economic (related to a patient’s resources) and health systems (factors influencing
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service in a health facility).

6

3) RESULTS
3.1) Characteristics of included studies
The search yielded a total of 760 citations (Fig 3). After the first screen, 70 potentially eligible
studies remained (54 articles and 16 abstracts). Twenty-five studies were excluded because they
were of poor methodological quality (n=11), did not meet the inclusion criteria (n=9) and were
inaccessible (n=5). Overall, 45 studies were retained for study analysis (36 articles and 9 abstracts).

w
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The majority of studies were conducted in South Africa (n=16) and the remainder were conducted
across other parts of the region: Uganda (n=9), Kenya (n=5), Malawi (n=4), Mozambique (n=2),
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Ethiopia (n=2), Tanzania (n=2), Zambia (n=2), Rwanda (n=1), Swaziland (n=1), additionally one

e

study was conducted in both South Africa and Zimbabwe. The methodological quality of most full
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text articles (n=19/36) was rated average as these studies scored between (50-70%) whereas 47%
of studies (n=17/36) were of high quality scoring ≥75%. All studies provided an outcome definition,
the majority used appropriate statistical tests (n=21/27) and 78% (n=21/27) adjusted for

of

confounders. Common weaknesses noted in most studies were: no indication of how missing data

ity

was handled (n=19/27) and for a few studies, confidence intervals (n=6/27) and p-values (n=4/27)
were not provided. Of the 8 studies that traced patients, all adequately described the method of
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follow-up except for one study 34.

U

3.2) The proportion of patients at each step of the HIV cascade
3.2.1) Enrolment into HIV care and completion of ART-eligibility assessment
Twenty studies examined step 1-4 of the cascade (Fig 1A-B, Table 1). The majority of studies (n=8)
were conducted in South Africa with the remainder scattered across the region: Uganda (n=4),
Ethiopia (n=2) and Kenya (n=2), Malawi (n=1), Mozambique (n=1), Rwanda (n=1) and Tanzania
(n=1). Only four studies were of good methodological quality.
Nine studies indicated the percentage of HIV+ patients that registered at a medical facility for
ongoing HIV care post-diagnosis. Enrolment into HIV care was assessed mainly via patient folder
reviews and most studies did not incorporate time cut-offs in the definition of this variable. In nonselected patients enrolment into care ranged between 47%-70% yet between 42%

10, 20

-85%

14

in

specific groups (i.e. home-based testers, mobile testers and female sex-workers (FSWs)). Only one

7

study followed-up patients who failed to enrol in HIV care and reported that 5% of all patients were
deceased.

9

10, 14

Two studies, which were of average quality and on non-selected patients

based

assessments on self-reports. Due to the potential risk of social desirability bias this could have
inflated the enrolment estimates reported in these studies. One study scored 50% for study quality
as confounders were not adjusted for which may have lead to an overestimation of the estimates
8

reported.

Excluding this study would not have changed the range of enrolment to HIV care

considerably.
Eleven studies reported the percentage of HIV+ patients that underwent ART eligibility assessment
which was either assessed through laboratory-based CD4 count testing
staging

15-22

, and/ or WHO clinical

12

. One study scored 50% for study quality as investigators did not adjust for potential

confounders which may have lead to an overestimation of the estimates.

11

Excluding this study
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would not have changed the range of ART-eligibility assessment considerably.

-85% within 12 weeks

To

Eight studies investigated the proportion undergoing CD4 count testing (range: 55% within 8 weeks
18

17

) and a further two studies assessed patient return for collection of CD4

3.2.2) Retention in pre-ART care
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count results (range: 85% within 8 weeks 18- 35% within 12 weeks 17).
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Five studies investigated the proportion of ART-ineligible patients who were retained in pre-ART
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care and three used time-cut offs (Table 2). Four of these studies were from South Africa; the fifth
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study was from Malawi. Majority (4/5) were of good methodological quality. Retention in pre-ART
care in South African studies ranged between 42% (6 months)

22

-45% (13 months)

28

. Retention

was almost 2-fold greater in those with CD4 counts between 200-350 cells/µl compared to those

ni

with CD4 counts >350 cells/µl in a HIV clinic in South Africa.

29

However, retention in pre-ART care

U

reported in rural Malawi was the highest (59%), albeit no time-cut offs were used.

30

Only one study

traced those individuals lost to follow-up (LTFU) and found that majority LTFU (35%) were
deceased. 30

3.2.3) Linkage to ART care
Seventeen studies investigated the proportion of ART-eligible patients who subsequently initiated
ART (Table 3). More than two thirds of these studies were of average quality (69%). The majority
(n=8) where conducted in South Africa whereas the remaining studies were from Kenya (n=2),
Malawi (n=3), Uganda (n=3) and Mozambique (n=1). The median percentage of ART-eligible
patients linking to ART care was 67% (IQR 58-81). Three studies included scored ≤60% for study
quality as investigators did not adjust for potential confounders and thus the median percentage of

8

linkage (69%) is prone to bias .13, 38-39 However, if these studies were excluded it would not have
changed this median considerably. Almost half of the studies (n=9) failed to specify a time-cut off.
Only one study examined linkage to ART care among children and showed that less than half of
them initiated ART (40%).
34

38

The median time to ART initiation ranged from 22 days in rural Malawi

to 6.6 months in two semi-private hospitals in South Africa

21

. Of the eight studies indicating

outcomes for those failing to initiate ART, death was common among these patients (3-25%).

3.3) Risk factors associated with retention or attrition at each step of the HIV cascade
3.3.1) Enrolment into HIV care and completion of ART-eligibility screening
Four studies examined enrolment into HIV care among individuals testing HIV+ with one having

w
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good methodological quality (Table 4). These studies were conducted in Kenya (n=1), Rwanda
(n=1), South Africa (n=1), and Uganda (n=1). Being male, younger age, having 1-2 co-residents,
HIV care after testing in a study form rural Uganda.

26

To

being married and having a high CD4 count (>250 cells/µl) decreased the likelihood of enrolling in
Another study in FSWs found that the risk of

C
ap

partner and reported condom use in the last sex act. 14

e

not enrolling in care increased for individuals that were breastfeeding, had a known HIV+ sexual

Studies which examined predictors for CD4 count testing (n=3)

and completion (i.e. CD4

were all conducted in South Africa and 2/4 were

of

count testing and collection of this result) (n=2)

19, 29

16, 18, 22

ity

of good methodological quality. These showed that self-referred patients, distance from clinic (≥10
km), history of tuberculosis (TB) treatment, referral by healthcare provider for HIV testing and being
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male increased the likelihood for not undergoing CD4 count testing.

16, 18,22

Correlates associated

with CD4 count testing and patient collection of this result were low CD4 count (351-450 cells/µl) ,

ni

age (25-36 years), secondary schooling, the perception that people do not care what their CD4

U

count result is and a CD4 count does not matter if HIV+. 19, 29
3.3.2) Retention in pre-ART care
Only one study, from South Africa, investigated factors associated with retention in pre-ART care
among individuals not yet eligible for ART and was of good methodological quality (Table 4). This
study found that male patients, individuals with high CD4 counts (> 500 cells/µl) and those between
16-25 years of age were at increased risk for non-retention in care. 28

3.3.3) Linkage to ART care

9

Nine studies investigated determinants associated with failure to initiate ART among ART-eligible
individuals (Table 4). Most were from South Africa (n=3) and the remainder were from Uganda
(n=1), Malawi (n=2), Kenya (n=2). Only four were of good methodological quality. Common
predictors for failure to initiate ART were being a man 21, 22, 35, 24, having advanced immunodeficiency
24, 32, 35, 37

and having lower levels of education 31, 34.

Advanced clinical stage (III, IV) was associated with death prior to ART initiation in a study
conducted in Ethiopia which showed good methodological quality. 9
Risk factors associated with non-linkage to ART care among ART-eligible individuals were
assessed in two studies conducted in Ethiopia 9 and South Africa 36, with a methodological quality of
75% and 50% respectively. These predictors were having a less advanced clinical stage (I, II)
36

36

and age (< 25

To

years).
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being a rural resident 9, being part of a recent cohort (2007-2008) 9, pregnancy

9
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3.4) Barriers and facilitators influencing the patient continuum of care
3.4.1) Enrolment into HIV care and completion of ART-eligibility screening

conducted in Rwanda

14

, Kenya

10

of

Four studies assessed barriers to enrolment into HIV care among those who tested HIV+ and were
and South Africa

20,41

(Table 5). Perceived good health (33%) 14,
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feeling healthy (40%) 10 and being unable to get time off work (41.4%)

20

were the main reasons for
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not enrolling into care as reported among FSWs, home-based testers and mobile testers,
respectively. A study from Tanzania, with average methodological quality, showed that a structured
referral system, transport vouchers, community escorts and supportive counselling facilitated patient
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enrolment into HIV care. 23 Most patients who underwent CD4 count testing in a study conducted in
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South Africa reported they failed to collect their baseline CD4 count because they had insufficient
time to do so (29%) and were unable to get time off work (19%). 19
3.4.2) Retention in pre-ART care
Only one study from Malawi, with high methodological quality, examined reasons for not being
retained in pre-ART care among individuals not yet eligible for ART 30 (Table 5). The main reason
(45.8%) was a psycho-social factor (HIV-related stigma). However, 20% of patients reported that
they could not afford transport fees and nearly a third (31.6%) were dissatisfied with the care they
received at the clinic. 30
3.4.3) Linkage to ART care

10

Sixteen studies examined barriers to ART initiation and more than half (63%) had good
methodological quality (Table 5). Most studies were conducted in Uganda (n=5) whereas the
remainder were conducted elsewhere: South Africa (n=3), Zambia (n=2), Kenya (n=1), Mozambique
(n=1), Ethiopia (n=1), Swaziland (n=1), Tanzania (n=1), and one conducted in both Zimbabwe and
South Africa. Lack of knowledge on antiretrovirals (ARVs) (67.2%)
24, 44, 49

fees (range: 20%-93%)

and shortage of staff (96.6%)

45

45

, inability to afford transport

were the main psycho-social,

economic and health systems barriers, respectively.

4) DISCUSSION
This review showed that substantial attrition occurred at each intermediate step between HIV testing

w
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and ART initiation. The first major drop-out occurred at the point of linkage from a HIV testing site to
a medical facility for ongoing care. Once in care, the next loss occurred between CD4 count testing

To

and collection of the test result. Less than half of the ART-ineligible patients were retained in preART care (range: 42%-45 %) and nearly two-thirds of ART-eligible patients linked to ART care
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(median: 67%, IQR 58-81).

Approximately 47%-70% of patients linked to care following an HIV+ diagnosis. Failure to enter into
the continuum care could result in death as indicated in a study from Ethiopia.9 A study in the US

of

showed that 69% of patients entered into HIV care, with most testing sites based at medical

ity

facilities.53 This result compares with findings in Ethiopia whereby 70% of patients diagnosed HIV+
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within a hospital linked to ongoing HIV care at this facility.9 However, reports on linkage to HIV care
from non-medical facilities (i.e. via home-based and mobile services) were shown to be less
10,20

encouraging (42%)

. Facilitators such as a structured referral system, transport vouchers,
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community escorts and supportive counselling could assist in a patient’s linkage as indicated in a

U

study conducted in Tanzania whereby 68% of patients diagnosed HIV+ at a rural testing site
accessed HIV care at an urban clinic.

23

A study from Uganda showed that men, younger

individuals, being married, having 1-2 co-residents and those with high CD4 counts were more likely
not to link to care.

26

Hence, post-test counselling should be intensified and focused at these

individuals.
Patients undergoing CD4 count testing ranged from 77% within 1 month in Mozambique
within 6 months in South Africa

13

to 63%

16

. Additionally, patient return for CD4 count collection varied

between studies as a public sector clinic in South Africa showed a low return among patients (35%
within 12 weeks of CD4 testing)
within 8 weeks)

17

in comparison to two semi-private hospitals in South Africa (85%

18

. Results from a recent study show that retention between diagnosis and

completion of CD4 count testing or clinical staging in this region is low (59%).

6

Findings from this

11

review indicate that a substantial proportion of HIV+ patients fail to initiate and complete CD4 count
testing and most have little time to return to the clinic for this result.

19

Studies conducted in South

Africa and Mozambique have shown that point-of-care (POC) CD4 count testing could reduce this
loss as most patients can undergo this procedure and receive their result within 24 hours.54-55
Moreover, this technology could improve retention as patients who were immediately aware of this
result were more likely to be retained in wellness or ART programmes (44%) compared to those
who had to make an additional clinic visit for their laboratory-based CD4 count result (33%).54
Less than half of the ART-ineligible patients were retained in pre-ART care. This result compares to
the median proportion of pre-ART care retention (46%) reported in a recent review.

6

Pre-ART

monitoring through CD4 count testing can ensure a gain in patient life-years due to timely initiation
5

More than a third (46%) of pre-ART patients in South Africa were LTFU

Malawi death was a common outcome among those LTFU.

30

22

and in

A pre-ART care model similar to that

w
n

of treatment.

To

described in a recent study conducted in rural South Africa could potentially alleviate these high
rates of LTFU as this study showed that patients receiving >6 months care from a counsellor-led
56

. Male

e

pre-ART programme had a reduced risk for being LTFU and dying after ART initiation

C
ap

patients, individuals with high CD4 counts and those between 16-25 years of age were more likely
not to be retained in pre-ART care in South Africa.28 These findings underscore the importance of
developing a pre-ART model of care that can help retain men and younger individuals as well as

of

provide stronger post-test counselling to ensure patients are informed of the clinical benefits of pre-

ity

ART care retention. Provision of the anti-bacterial drug, Cotrimoxazole, could serve as an incentive

ve
rs

to retain ART-ineligible patients in pre-ART care as shown in a study conducted in Kenya.57
The median percentage of linkage to ART care in ART-eligible patients was only 67% and delays in

ni

ART initiation were considerable. This result compares to the median percentage of retention
6

Even in

U

between enrolment in ART care and ART initiation (68%) found in a recent review.

paediatric care less than half of ART-eligible children linked to ART care.38 This poor linkage was
mainly due to the socio-economic challenges faced by caregivers which suggests that these
individuals require additional support and education on caring for HIV+ children.38 Delayed ART
initiation increases the risk for mortality and morbidity.3 Introducing POC CD4 count testing in clinics
could reduce these delays as a study conducted in Mozambique showed a reduction by 26 days,
from time to enrolment to ART initiation.55 Additionally, more effective post-test counselling and
referral systems could reduce delays and improve linkage. Research in South Africa showed that
most deaths occurred before or during treatment readiness

35

and a low CD4 count was a predictor

for death prior to ART initiation.9 Fast-tracking of patients has been frequently recommended to
reduce these deaths.21,35 This strategy may reduce some early ART or pre-ART death, but the
source of the problem lies further upstream in the cascade and hence solutions targeted at earlier
steps might have greater effect.3 The main reasons for non-linkage to ART care was lack of
12

knowledge about ARVs (67.2%)

45

, inability to afford transport fees (range: 20%-93%)

24,44,49

and

shortage of staff (96.6%) 45. These findings allude to the need for more educational programmes on
ARVs, provision of transport vouchers, decentralisation of care and task-shifting in clinics.6, 22, 30, 56
This review has a number of limitations. There was a high level of heterogeneity in the outcome
definition of studies reviewed. Time-cut offs varied and most studies did not incorporate time cut-offs
into their study design, making it challenging to compare and combine estimates. The sample size
of some studies was small.

11,14,20,25,31

and most were of average quality. This review might be

subject to publication bias as programs in more resource-constrained settings are less likely to be
published. The majority of studies were from South Africa and thus our findings maybe more
reflective of this setting. It was difficult to amalgamate data as some were focused on specific
14

, home-based testers

settings (i.e. semi-private hospitals

21, 35

10

20

, and mobile clinic testers

) and others on specific

and hospital emergency departments

w
n

groups (i.e. FSWs

24, 30

). Most studies

It is likely those LTFU

To

obtained their data from patient folders and only 2 tracked those LTFU.

11

may have accessed care elsewhere and thus this misclassification could have inflated attrition

e

estimates. Certain findings were prone to social desirability bias as some studies were based on

C
ap

self-reports only.10, 14 Some studies did not quantify respective barriers and facilitators (n=10) and
thus it was difficult to compare studies. Several factors intrinsic to linkage to HIV/ART care in each
country (i.e. stage of epidemic at the time of studies, the availability of ART, political commitment to

ity

investigating linkage to HIV/ART care.

of

ART) were not examined in this review and should be taken into account in future studies

ve
rs

In conclusion, findings from this review shed light on the high degree of attrition occurring at all
steps between HIV testing and ART initiation. The first area of attrition occurred during linkage to

ni

HIV care after diagnosis. This could be solved through introduction of referral systems, transport

U

vouchers and community escorts. Increasing the number of patients that undergo CD4 testing and
obtain their result can be improved through POC CD4 testing, more effective post-test counselling
or referral systems as well as notifying patients telephonically of their result. Retention in pre-ART
care was less than 50% in four out of five studies. Pre-ART care models should be tailored to the
needs of those at risk for defaulting care (i.e. men and younger individuals) and should include
effective post-test counselling with greater emphasis on the importance of retention in care despite
a high CD4 count. Delays between enrolment in ART care and initiation of ART were considerable
which underscores the need for interventions targeted at upstream stages of the cascade

3

to

ensure patients present early for care and are retained throughout the continuum of care. If previous
recommendations for patient health information tracking systems
evaluation tools

12

and standard definition of outcomes

6, 9, 17

6, 17

, improved monitoring and

are met, than future studies should

examine the flow of patients from diagnosis to ART initiation for more accurate estimates of losses
at each stage.
13
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Figure 1A: Describing each stage along the cascade from HIV testing to treatment
4
SET
and
Global Health
(as per South AfricanMedline
National
guidelines)
a=HIV positive, b=tuberculosis,
c=haemoglobin,
d=full blood count, e=antiretroviral
1
HIV
Hiv therapy, f=World Health Organisation,
g=opportunistic infections, h=Cotrimoxazole, i=Isoniazid Preventative Therapy, j=Multi-Drug Resistant, k=Extensively-Drug
2
Aids
resistant
3
HIV
4
HIV-1
5
ACQUIRED IMMUNODEFICIENCY SYNDROME
6
Set 1-5 were combined with "or"
7
Retention
PATIENT DROPOUTS
8
LONG TERM CARE
9
CONTINUITY OF PATIENT CARE
10
patient dropouts
11
long term care
12
loss to follow-up
13
retention in care
14
attrition or defaulting
15
pre-art or (pre adj1 treatment) or (art adj1 initiation)
16
screening for art
17
art eligibility
18
eligible for art
19
eligibility for art
20
eligible for arv
21
art-eligible
22
Engaging
23
Engagement
24
continuum of care
25
continuity
26
Set 7-25 were combined with "or "
27
Set 6 and 26 were combined with “and”
28
Set 27 was limited to years "2000-current"
29
Country
DEVELOPING COUNTRY
30
AFRICA SOUTH OF THE SAHARA
31
AFRICA
32
sub-Saharan
33
all sub-Saharan countries included as Mesh and text
term combined with or
34
Set 29-33 were combined with "or "
35
Set 28 and 34 combined with “and”
Words written in capital letters were used as MeSH headings, the
others were used as free text.
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Figure 2: Detailing the compound search strategy performed on Medline and Global Health
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70 studies selected for full text review (54 articles + 16 abstracts)

Screen 2: 25 excluded
-

5 published articles were
not freely accessible
9 irrelevant to topic
11 had poor
methodological quality
studies (4 articles + 7
abstracts: assessment
score < 50%)

45 studies retained for analysis (36 articles and 9 abstracts)
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Figure 3: Diagrammatic representation of the selection process for the inclusion of studies

22

Table 1: Enrolment into HIV care and completion of ART eligibility assessment

Assefa[8]

Ethiopia

Mobile HIV testing
service for high risk
individuals

2008

2035

Mulissa[9]

Ethiopia

Urban, Hospital

2003-08

2191

Amolloh[10]

Kenya

2008-09

737

Waxman[11]

Kenya

Tayler Smith[12]

Malawi

Micek[13]

Mozambique

Braunstein[14]

Rwanda

Asembo, Home based
testing service
Eldoret, Emergency
department, hospital
Thylo, district hospital,
patients with clinical
stage I or II
Urban, HIV testing
services
Kigali, female sex
workers
Cape Town, hospital,
primary care clinic
Cape Town, hospital,
primary care clinic

2006

61

2008-09

1428

2004-05

7005

2007-08

141

(time cut-off)

(time cut-off)

n

1314

(time cut-off)

To
w

2008

(time cut-off)

April[15]

South Africa

Kranzer[16]

South Africa

Larson[17]

South Africa

Johannesburg,
hospital, clinic

Losina[18]

South Africa

Durban, semi-private
hospitals

Naidoo[19]

South Africa

Johannesburg, clinic

Govindasamy[20]

South Africa

Cape Town, mobile
HIV testing service

2008-09

192

Bassett[21]

South Africa

Durban, semi-private
hospitals

2006-08

1474

375

2004-09

988

rs

2006

50%

70% (no time cut-off, but 49%
enrolled the same day)

75%

42% (2-4 months)

Abstract
50%

55% (at least 1
months follow-up)

70%

60%
85% (no time cut off)

62% (within 6
months)
63% (within 6
months)

416

85% (within 12
weeks)

20062007

454

55% (within 8
weeks)

ni
ve

26% (2 months)

77% (within 30
days) of those who
enrolled in HIV care

2008-09

U

50%

87% (no time cutoff)

57% (within 30 days)

225

69% (within 90
days)

Quality assessment
score

47% (immediately after
testing)

e

Public sector sites

Enrolled in HIV care

ap

Ethiopia

Returned for CD4
results

C

Setting

Blood sample for
CD4 count
provided

ity

Assefa[8]

Country

Eligible
(N)

of

Author

Year of
the study

Enrolled into HIV care
as a prerequisite of
accessing CD4
counts

70%
74%
75%

35% (within 12
weeks) of those
who underwent
CD4 count testing
85% (within 8
weeks) of those
who underwent
CD4 count testing
47% (within 1
week)
73% (no time cut
off), patients were
notified of their
result
telephonically

70%

74%

Abstract

42% (no time cut off) of those
who received their CD4 result

Abstract

78%
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Ingle[22]

South Africa

Free State, public
sector clinics

2004-07

44844

Nsigaye[23]

Tanzania

Mwanza city, clinic

2005-08

349

Amuron[24]

Uganda

Jinja, clinic

2004-06

2483

Wanyenze[25]

Uganda

Kampala, hospital

20042005

142

Nakigozi[26]

Uganda

Rakai community
cohort study

70%
56% (within 6 months)

70%

1145

69% (6 months)

Abstract

211

48% (3 months), 57% (6
months)

Abstract

n

2004

61%
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Kampala, hospital

68% (no time cut-off)
88% (no time cutoff)
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ve

Uganda

75%

U

Wanyenze[27]

74% (no time cutoff)
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Table 2: Retention in pre-ART care

South Africa

Larson[29]

South Africa

Kranzer[16]

South Africa

McGuire[30]

Malawi

4223

45% (13 months)

repeat CD4 count

2004-07

11039

42% (6 months)

visits to the clinic

Johannesburg,
hospital, clinic

2007-08

356

CD4 200-350: 6% within 4 months,
41% within 1 year
CD4 350+: 15% within 9 months,
26% within 1 year

Cape Town, hospital,
primary care clinic

2004-09

419

46% (no time cut-off)

Rural KwaZulu-Natal,
public sector clinics
Free State, public
sector clinics

Rural Malawi, district
hospital, clinics

2007

2004-07

5685

59% (no time cut-off)

Comment

Quality assessment score
78%

12% died, 46% loss to follow-up

n

Ingle[22]

Assessment of preART retention

To
w

South Africa

Eligible
(N)

repeat CD4 count

e

Lessells[28]

Year of
the study

Retention in pre-ART a care
(time cut off)

Setting

ap

Country

4% known dead, 6% transferred out,
31% loss to follow-up (a sample of
the patients lost to follow-up were
traced: 26% were alive, 35% were
dead, 10% moved, 29% were not
found)

75%

70%

75%

90%

C

Author

U

ni
ve

rs

ity

of

a=antiretroviral therapy
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Table 3: Linkage to ART care

Year of the
study

Setting

Eligible
(N)

(time cut off)

Malawi

Zachariah[33]

Malawi

McGrath[34]

Malawi

Micek[13]

Mozambique

Kranzer[16]

South Africa

Ingle[22]

South Africa

Ingle[22]

South Africa

April[15]

South Africa

Bassett[35]

South Africa

Bassett[21]

78% (no time cut-off)

Kibera slum, clinics

2005-08

2471

82% (1 month)

2008-09

681

64% (6 months)

2003-04

742

14% (no time cut-off)

Thyolo, district hospital, patients
with WHO b stage 1/2 and
CD4<250 cells/uL
Thyolo, district hospital, TB c
patients
Karango, rural, district hospital

2005-06

659

86% (no time cut off)

Urban, HIV testing services

2004-05

1506

50% (6 months)

2004-09

219

67% (within 6 months)

Cape Town, hospital, primary care
clinic
Free State, public sector clinics,
eligible at first CD4 measurement
Free State, public sector clinics,
eligible at subsequent CD4
measurement
Cape Town, hospital, primary care
clinic

Comment

Quality assessment score

3% died, 13% denied treatment

65%
70%

33 days (21-44)

70%

22 days (12-29 )

65%

5% died, 0.5% had moved, 3% alive
not taking ART, 5% untraceable

e

Tayler-Smith[12]

159

71 days

ap

Kenya

2004-05

C

Tayler-Smith[32]

Nyanza, district hospital

2004-07

19089

59% (no time cut off)

2004-07

2994

58% (no time cut off)

2006

72

68% (no time cut off)

501

81% (3 months)

78%
60%
75%

95 days (53-170)

of

Kenya

ity

Karcher[31]

Median (mean)
time to ART
initiation

n

Country

To
w

Author

Linkage to ART a
care for those
eligible

25% died, 3% in care, 13% not in
care

75%

13% died, 19% in care, 9% not in
care

75%
74%

6% died, 3% accessed a different
service, 0.6% moved away, 0.6%
promised to return, 6% untraceable

81%

17% died

78%

4% died, 7% loss to follow-up

50%

5% died, 9% preparing for ART, 11%
loss to follow-up

72%

2006

South Africa

Durban, semi-private hospitals

2006-08

538

39% (12 months)

Kaplan[36]

South Africa

Cape Town, primary care clinic,
women

2002-07

2131

81% (no time cut off)

Lawn[37]

South Africa

Cape Town, primary care clinic

2002-05

1235

75% (no time cut off)

Feucht[38]

South Africa

Pretoria, urban, hospital, children

2004

243

40% (no time cut off)

50%

Geng[39]

Uganda

Mbarara, clinic

2009-10

697

58% (3 months)

53%

Amuron[24]

Uganda

U

ni
ve

rs

Durban, semi-private hospitals

Jinja, clinic

2004-06

2182

85% (no time cut- off)

6.6 months

34 days (28-50)

33 days (15-406)

Survival status was investigated for
all losses between testing and
treatment (included losses of patients
not returning for their CD4 result): 7%
died, 8% on ART with a different
provider, 6% were alive and not on
ART, 4% untraceable

70%

26

Parkes[40]

Uganda

NGOs d and governmental health
units

2004-06

458

61% (3 months)

Abstract

U

ni
ve

rs

ity

of

C

ap

e

To
w

n

a=antiretroviral therapy, b= World Health Organisation c=tuberculosis, d=non-governmental organisations
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Table 4: Factors influencing the patient continuum of HIV care
RISK FACTORS

2008-09

737

Karcher[31]

Kenya

Nyanza, district
hospital

2004-05

159

Tayler-Smith[32]

Kenya

Kibera slum,
clinics

2005-08

2471

Rwanda

Kigali, female
sex workers

ni
ve
Breastfeeding,
known HIV+ d sexual
partner, reported
condom use in the
last sex act

U

2007-08

ity

Asembo, Home
based testing
service

141

Not initiating ART*

n
Enrolling in care
Older age, female,
HIV disclosure,
perceived poor
health, testing as a
couple/family,
having another
household member
enrolled in care

Kenya

Not retaining in
pre-ART a care*

To
w

2191

Amolloh[10]

Braunstein[14]

Completing CD4
count testing*

Death prior to
ART
initiation*

Non-linkage
to ART care

Enrolled in an
early phase
(January
2003-August
2006),
advanced
WHO b stage
(III, IV)

Less
advanced
WHO stage
(I, II), rural
resident, part
of a recent
cohort
(September
2007December
2008)

Quality
assessment
score*

75%

e

2003-08

Not enrolling in
HIV care*

ap

Urban, Hospital

Eligible
(N)

Abstract

C

Ethiopia

Setting

of

Mulissa[9]

Country

Not having
a timely
CD4 count*

rs

Author

Year of
the
study

Treatment denial
Pregnancy, lower level
education
Age (<35 years),
severe malnutrition,
active pulmonary TB c,
severe bacterial
infection and
prolonged
unexplained fever

65%

70%

70%
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Self-referred
patients

South
Africa

Cape Town,
hospital,
primary care
clinic

2004-09

988

Larson[29]

South
Africa

Johannesburg,
hospital, clinic

2008-09

416

Having a repeat
CD4 count
Age (≥ 30 years,
VCT e clients)

75%

454

e

20062007

74%

ap

Durban, semiprivate hospital

Distance
from clinic
(≥10 km),
history of TB
treatment,
referred by
healthcare
provider for
HIV testing

70%

C

South
Africa

Low baseline CD4
count (351-450
cells/µl), employed

CD4 count
collection
Age (25-36 years),
secondary
schooling,
perception that
people do not care
what their CD4
count result is,
CD4 count does
not matter if you
are HIV+
Receiving result
telephonically
Low CD4 count
(≤350 cells/µl),
being female, the
availability of a
phone number

Johannesburg,
clinic

Govindasamy[20]

South
Africa

Cape Town,
mobile HIV
testing service

Bassett[21]

South
Africa

Ingle[22]

South
Africa

225

ni
ve

rs

South
Africa

Naidoo[19]

ity

of

Losina[18]

To
w

n

Kranzer[16]

Having a
CD4 count
done
Diagnosed in
an earlier
calendar
period (TB
clients,
2007-2009)

Durban, semiprivate
hospitals
Free State,
public sector
clinics

U

2008-09

Enrolling into care
Low CD4 count
(≤350 cells/µl),
disclosure, presence
of TB symptoms,
unemployment

192

2006-08

1474

2004-07

44844

No
recorded
pre-

Abstract

Abstract

Men, patients with no
family/friends who
were HIV-infected
Men, enrolled in a
rural clinic, clinic with
low staffing levels,

78%

75%

29

distance from clinic

treatment
CD4 count
Male,
enrolled in
2007, no
national ID f
number
2006

501

2002-07

2131

2002-05

1235

South
Africa

Rural KwaZuluNatal, public
sector clinics

2007

4223

Nakigozi[26]

Uganda

Rakai
community
cohort study

Amuron[24]

Uganda

Jinja, clinic

2004-06

2182

McGrath[34]

Malawi

Karango, rural,
district hospital

2005-06

659

Zachariah[33]

Malawi

Thyolo, district
hospital, TB
patients

2003-04

742

To
w

81%
Pregnancy,
age (< 25
years)

50%

72%

e

78%

Male, younger age
(15-24 years),
having 1-2 coresidents, married,
CD4> 250 cells/µl

ap

1145

Advanced
immunodeficiency

High CD4 count
(> 500 cells/µl),
male, young age
(16-25 years)

C

Lessells[28]

of

South
Africa

ity

Lawn[37]

rs

South
Africa

ni
ve

Kaplan[36]

Male, unemployed,
baseline CD4< 100
cells/µl

U

South
Africa

n

Durban, semiprivate
hospitals
Cape Town,
primary care
clinic, women
Cape Town,
primary care
clinic

Bassett[35]

Abstract

Incomplete
screening
Male, low CD4 count
(<50 cells per 106/l)
Less education,
difficulty dressing,
more delayed ART
initiation appointment,
mid-upper arm
circumference < 22
cm
Non-acceptance to
ART
Cost of transport to
ART site

70%

78%

65%

*= as per sub-heading unless otherwise stated
a=antiretroviral therapy, b= World Health Organisation, c=tuberculosis, d=HIV positive, e=voluntary counselling and testing, f=identification
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Table 5: Barriers and facilitators impacting on the HIV testing to treatment cascade

Luseno[41]

Naidoo[19]

McGuire[30]

Enrolment into
HIV care

South Africa

Cape Town, mobile
HIV testing service

Enrolment into
HIV care

South Africa

HIV clinic,
randomised
community trial,
high risk women

Enrolling into
HIV care

South Africa

Peri-urban, Primary
healthcare clinicJohannesburg

Malawi

Rural, ART d clinic

Perceived good health (33.3%)
High CD4 count at diagnosis*
Belief that care was
unnecessary*

Fear toxicity and side-effects of
ART (12.6%)
Fear of disclosure of one’s HIV+
status/stigma associated with
being HIV+ /social isolation
(8.8%)

Collection of
CD4 count

Retention in
pre-ART care
*Followed-up
those LTFU e

Health
System

Organisational

n
To
w

Still felt healthy (44%)
Did not believe HIV test result
(22%)
Confidentiality or stigma concerns
(20%)

Other

70%

e

Rural, HBC c
patients

Health Systems

ap

Mwanza city, clinic

Enrolment into
HIV care

Economic

Quality
assessment
score

Transport
voucher*
Community
escort*

Supportive
counselling*
Structured referral
system*

61%

Abstract

C

Enrolment into
HIV care

Psycho-social

FACILITATORS

Work during the day
and cannot get time off
(41.4%)
Clinic too far away from
work (15.7%)

of

Govindasamy
[20]

Kenya

Urban-Kigili, VCT a
clinic. FSWs b

BARRIERS$

ity

Amolloh[10]

Tanzania

Barriers
and/or
Facilitators
of:

Long waiting time*
Low quality care*
Judgemental and
unresponsive staff*

HIV-related stigma and
discrimination*

rs

Nsigaye[23]

Rwanda

Setting

ni
ve

Braunstein
[14]

Country

Insufficient time to return to the
clinic for result (29%)

U

thor

HIV-related stigma (45.8%)
Perception of health improvement
(28.9%)
Lack of support by partner
(13.9%)
Opting for traditional medicine
(9.2%)
Poor health (4.6%)
Fear drug toxicities (1.3%)

Difficult to get time off
work (19.6%)
Difficulty with transport
costs and distance to
the clinic (7.4%)

Cannot afford transport
costs (20.1%)

Abstract

Abstract

Dissatisfied with care/staff
behaviour (31.6%)
Inconvenient clinic hours
(5.9%)
Long waiting times (3.3%)

90%
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Uganda

Rural-Rakai, ART
clinic

ART initiation

ART initiation

Lack of knowledge on ARVs
(67.2%)
Fear to be seen at the clinic
(66.1%)
Do not know if it is HIV/AIDs-think
they are bewitched (17.2%)
Fear side-effects of drugs
(19.3%)

100%

85%

Cannot afford transport
costs*

n

Perceived that ART should be
commenced when bedridden
(60%)
Non-disclosure of HIV+ i status
(18.9%)
HIV-related stigma*

High staff workload *
Inadequate post-test
counselling*
Competition with
traditional healers*
Long waiting times*

To
w

Uganda

Rural and urbanKabarole, PMTCT h
clinic

ART initiation

Fear of being beaten or divorced
by one’s husband*
Lack of incentives to seek preART care*

85%

Costly transport fees
(93%)

Negative patient-provider
interactions (33%)
Long waiting times*
Staff favouritism of
patients*

Long distance to
treatment centres
(50.5%)
Lack of food (24.5%)
Not aware of free-ARVs
(18.8%)

Shortage of staff (96.6%)
Long waiting times
(52.9%)

80%

of

Kunihira[45]

Uganda

Peri-urban,
Iganaga, pre-ARV g
clinic

ART initiation

Shortage of HCWs f #
45%
Long waiting time for CD4
count result # 45%
Lack of community
information # 47%

e

Duff[44]

Rural and urban,
ART clinic

ap

Lubega[43]

Mozambique

C

Posse[42]

Patient resources#
<40%
Transport costs
Distance from home to
the health facility
Food resources

Uganda

Rural and semiurban, ART clinic

ART initiation

Cannot afford transport
costs (44%)

70%

U

Amuron[24]

ni
ve

rs

ity

Not ready to start ART (7%)
Experiences difficulty in
disclosing HIV status (4%)
Requested to be referred to a
clinic nearer ones home but failed
to turn up for treatment (4%)
Wants to complete TB j treatment
before starting ART (3%)
Fear toxicity and side-effects of
ART (1%)
Failed to identify a treatment
buddy and did not return to the
clinic (1%)

Parkes[40]

Uganda

Rural, NGO k
health units

ART initiation

Medically unfit (10.5%)
Uncertain about which service
provider to choose (10.0%)
Difficulties in understanding
(6.7%)
Domestic problems (6.7%)

Transport or
Financial constraints
(7.7%)
Relocating (7.7%)

Awaiting ART team home
visit (10.6%)
Administration issues
(3.9%)

Initial phase
of TB
treatment
(8.9%)

Abstract

32

Mshana[46]

Tanzania

Rural, VCT clinic

ART initiation

HIV-related stigma*
Reluctant to identify a treatment
buddy*

Cannot afford transport
and food costs*

Confusing hospital set-up*
Low drug supply*
Unfriendly HCWs*

Transport
voucher*

Facilitated at
hospital*

80%

The clinic is too far to
travel to (27.4%) +,
(41.3%) ++
Difficult to get to the
clinic (17%) +, (21.6%)
++

n

++

Counselling ^ (56.0%) +,
(73.5%) ++
Provider time ^ (45.5%) +,
(75%) ++
Service ^ (40.5%) +, (85%)

e

ART initiation

ap

Zambia

Have to/may have to:
Pay to travel to the
clinic (48.2%) +,
(14.7%) ++
Visit the clinic more
than once a month
(31.2%) +, (26.3%) ++
Pay someone to take
over tasks (13.5%) +,
(2.5%) ++
Pay a fee at the clinic
(9.5%) +, (4.5%) ++
Accrue other costs
(12.0%) +, (13.6%) ++
Spend the night away
from home (0.7%) +,
(2.0%) ++

85%

++

Staff concern ^ (37%) +,
(74%) ++
Waiting time ^ (17.6%) +,
(22.5%) ++

ni
ve

rs

ity

of

C

Fox[47]

Rural and urban:
Southern, central
and Lusaka
Province, patients
on ART & HBC
(patients who did
not initiate ART)

HBC patients: HIV-related stigma
(54%)
Don’t have time to get to the clinic
(1.0%) +, (4.6%) ++

Convenience of clinic
hours ^ (77%) +, (66.3%)

To
w

Can’t leave work to get
to the clinic (13.8%) +,
(6.9%) ++

Zambia

Urban women,
Lusaka

U

Murray[48]

Consider ART to be bad (93.6%)
Fear side effects and stigma
(70.2%)
Do not know much about HIV
(46.8%)
Scared of ending marriage
(31.9%)
Failure to accept status (23.5%)

ART initiation

Need food (17.0%)

83%
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Fear of taking medication on an
empty stomach*
Fear side-effects of medication*
Fear disclosure and possible
repercussions*
Concern for continuity of care and
treatment*
Seeking alternate care*
Conflicting information from
religious/community leaders*
HIV-related stigma*
Perceived good health*
Opting for traditional medicine*
Fear side-effects of drugs*

Urban township,
Kibera

Assefa[8]

Ethiopia

Rural and urban,
public sector sites

ART initiation

Clouse[51]

Zimbabwe and
South Africa

Semi-urban and
rural, HIV clinic

ART initiation

Employment commitments*

Bassett[35]

South Africa

Urban and periurban, semi-private
hospitals

ART initiation

Feeling unready to commence
ART (1.2%)

Lack of food*

Cannot afford transport
fees*
Long distance to the
health facility*

Social problems (17.3%):
(Caregiver’s refusal to disclose
HIV status to another adult,
denial of child's status/ill
health/need for ART. Caregiver's
substance abuse)

Urban, Paediatric
ART clinic

ART initiation

Bianchi[52]

South Africa

Primary healthcare
clinics, ART clinic

ART initiation

rs

South Africa

U

ni
ve

Feucht[38]

Abstract

83%

Inadequate post-test
counselling*

50%

Cannot afford
transports fees*
Relocated*

75%

Changed service
provider (18.3%)
Relocated (3.7%)

81%

ity

ART initiation

Laboratory system failure*

of

Kenya

Unge[50]

Cannot afford transport
costs (20%)
Difficulty to get time off
work (13%)

n

Non-disclosure to partner (6.7%)

To
w

ART initiation

e

Rural, public sector
hospitals

ap

Swaziland

C

Nunu[49]

Admitted to
hospital
(6.7%)
On TB
treatment*
Late arrival to
clinic*

Referral to other ART
site (3.0%)

Lack of human resources
(20.3%)
Incorrect disease stage
classification (13.7%)

Co-infected
with TB
(26.4%)
Acute illness
(2.5%)
Current stable
medical
condition
(10.7%)

Unable to take time off
work (54%)

50%

Abstract

$= percentages may not add up as reasons such as “no reason”, “other”, “patient refused” were not presented, *=percentage not reported, #= Patients were asked to score each factor. Factors scoring <50% were regarded as barriers.
+=HBC urban patients, ++=HBC rural patients, ^= patient’s rating of each factor
a=voluntary counselling and testing, b=female sex workers, c=home-based care, d=antiretroviral therapy, e=lost to follow-up, f=healthcare worker, g=antiretrovirals, h=prevention of mother to child transmission, i=HIV positive,
j=tuberculosis, k=non-governmental organisations
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&DSH 7RZQ &DSH 7RZQ 6RXWK $IULFD $QG +HDOWK 6\VWHPV 5HVHDUFK 8QLW 0HGLFDO 5HVHDUFK &RXQFLO &DSH 7RZQ


6RXWK$IULFD

&255(6321'(1&(
'DUVKLQL*RYLQGDVDP\

ve
rs

'HVPRQG7XWX+,9&HQWUH

ity

of



,QVWLWXWHRI,QIHFWLRXV'LVHDVHDQG0ROHFXODU0HGLFLQH

ni

)DFXOW\RI+HDOWK6FLHQFHV

U

8QLYHUVLW\RI&DSH7RZQ

$Q]LR5RDG2EVHUYDWRU\
&DSH7RZQ6RXWK$IULFD
7HO )D[
(PDLOGDUVKLQLJRYLQGDVDP\#KLYUHVHDUFKRUJ]D


)81',1*
)XQGLQJ IRU WKLV VWXG\ ZDV SURYLGHG E\ $JHQFH )UDQoDLVH GH 'pYHORSSHPHQW 'DUVKLQL
*RYLQGDVDP\ ZDV VXSSRUWHG E\ D 0DVWHU¶V VFKRODUVKLS IURP WKH 1DWLRQDO 5HVHDUFK )RXQGDWLRQ
15) 
&21)/,&72),17(5(67
1RQHWRGHFODUH
ϰ


$%675$&7
%DFNJURXQG
7KHOLQNDJHDQGEDUULHUVRIOLQNDJHWRIDFLOLW\EDVHG+,9FDUHIURPDPRELOH+,9WHVWLQJXQLWKDYHQRW
SUHYLRXVO\EHHQGHVFULEHG
0HWKRGV
$ VWUDWLILHG UDQGRP VDPSOH 1   ZDV GUDZQ RI DOO HOLJLEOH QHZO\GLDJQRVHG +,9LQIHFWHG
LQGLYLGXDOVZLWKDODERUDWRU\&'FRXQWUHVXOWRQDPRELOHXQLWEHWZHHQ$XJXVWDQG'HFHPEHU
$OOLQGLYLGXDOVZLWK&'FRXQWVFHOOVODQGRILQGLYLGXDOVZLWK&'FRXQWV!
FHOOVO ZHUH VDPSOHG /LQNDJH WR FDUH ZDV DVVHVVHG GXULQJ $SULO WR -XQH  LQ WKRVH WKDW

w
n

UHFHLYHGWKHLU&'FRXQWUHVXOW$SDUWLFLSDQWZKRDFFHVVHG+,9FDUHDWOHDVWRQFHDIWHUWHVWLQJZDV
UHJDUGHG DV KDYLQJ OLQNHG WR FDUH %LQRPLDO UHJUHVVLRQ PRGHOV ZHUH XVHG WR LGHQWLI\ FOLQLFDO DQG

To

VRFLRGHPRJUDSKLFIDFWRUVDVVRFLDWHGZLWKUHFHLYLQJD&'FRXQWUHVXOWDQGOLQNLQJWRFDUH

e

5HVXOWV

C
ap

)RUW\WKUHH   LQGLYLGXDOV GLG QRW UHFHLYH WKHLU &' FRXQW UHVXOW $ ORZHU &' FRXQW EHLQJ
IHPDOH DQG WKH DYDLODELOLW\ RI D SKRQH QXPEHU LQFUHDVHG WKH OLNHOLKRRG RI UHFHLYLQJ WKLV UHVXOW
)ROORZXS ZDV DWWHPSWHG LQ WKH UHPDLQLQJ  LQGLYLGXDOV 7HQ UHIXVHG WR SDUWLFLSDWH DQG FRQWDFW

of

ZDVXQVXFFHVVIXOLQ/LQNDJHZDVLQSDWLHQWVZLWK&'FRXQWVFHOOVOLQ

ity

LQGLYLGXDOVZLWK&'FRXQWVRIFHOOVODQGLQWKRVHZLWK&'FRXQWV!FHOOVO

ve
rs

$ ORZHU &' FRXQW GLVFORVXUH SUHVHQFH RI 7% V\PSWRPV DQG XQHPSOR\PHQW LQFUHDVHG WKH
OLNHOLKRRGRIOLQNLQJWRFDUH

ni

&RQFOXVLRQ

U

/LQNDJHWRFDUHZDVEHVWDPRQJWKRVHHOLJLEOHIRU$57,QWHUYHQWLRQVGHVLJQHGDWLPSURYLQJOLQNDJH
DPRQJHPSOR\HGLQGLYLGXDOVDUHXUJHQWO\ZDUUDQWHG
.H\:RUGV
0RELOH+,9WHVWLQJXQLWOLQNDJHWR+,9DQG$57FDUHEDUULHUVWROLQNDJHWR+,9FDUH










ϱ


,1752'8&7,21

,QDQHVWLPDWHGPLOOLRQGHDWKVZHUHDWWULEXWDEOHWR+,9$,'6LQ6XE6DKDUDQ$IULFD +,9
LQIHFWHGLQGLYLGXDOVIURPWKLVUHJLRQXVXDOO\SUHVHQWIRUFDUHODWHDQGWKXVFRPPHQFHDQWLUHWURYLUDO
WKHUDS\ $57  ZLWK DGYDQFHG LPPXQRGHILFLHQF\ WKHUHE\ LQFUHDVLQJ WKHLU ULVN IRU +,9UHODWHG
PRUWDOLW\  +,9 WHVWLQJ UHPDLQV WKH HQWU\ SRLQW WR D FRQWLQXXP RI +,9 PHGLFDO FDUH DQG VRFLDO
VXSSRUW2YHUWKHSDVWIHZ\HDUVWKHQXPEHURI+,9WHVWLQJVLWHVKDVEHHQVFDOHGXSVLJQLILFDQWO\
+RZHYHULQFUHDVLQJWHVWLQJLVRIOLWWOHXVHZLWKRXWVWUDWHJLHVWRGLUHFWQHZO\GLDJQRVHG+,9SRVLWLYH
+,9 SDWLHQWVWRDSSURSULDWHSDFNDJHVRI+,9FDUH
7KHUH LV D GHDUWK RI SXEOLVKHG OLWHUDWXUH RQ UHWHQWLRQ LQ $57 SURJUDPPHV \HW IHZ VWXGLHV KDYH
H[DPLQHG OLQNDJH WR +,9 FDUH 1RQHWKHOHVV UHFHQW VWXGLHV KDYH VKRZQ WKDW OLQNDJH WR FDUH IURP

w
n

WUDGLWLRQDO+,9WHVWLQJSRLQWVDWVWDWLRQDU\IDFLOLWLHVLVRIWHQLQDGHTXDWHDQGYDULHVDFURVVVLWHV 
)DFWRUV NQRZQ WR HQKDQFH HQUROPHQW WR FDUH DW WKHVH VLWHV LQFOXGH XVH RI UHIHUUDO IRUPV

To

WUDQVSRUWDWLRQDOORZDQFHVDQGFRPPXQLW\HVFRUWV 7KHPDLQSUHGLFWRUVRIQRQOLQNDJHWR+,9DQG
$57FDUHIURPWKHVHIDFLOLWLHVLQFOXGHXQHPSOR\PHQW XVHUIHHV GLVWDQFHRIFOLQLF WUDQVSRUW

e

FRVWV  ODFN RI HGXFDWLRQ  KLVWRU\ RI WXEHUFXORVLV 7%  WUHDWPHQW  UHIHUUDO E\ KHDOWKFDUH

C
ap

SURYLGHUVDVZHOODVEHLQJPDOHD\RXQJDGXOWRUD7%SDWLHQW1RWHZRUWK\LVWKDWIDLOXUHWR
DFFHVV FDUH LV SURPLQHQW DPRQJ WKRVH ZLWK ORZHU &' FRXQWV  DQG LQGLYLGXDOV VHOIUHIHUUHG IRU

of

WHVWLQJ  6XFFHVVIXOLQWHUYHQWLRQVUHVXOWLQJLQHDUOLHUGLDJQRVLVRI+,9PXVWDOVREHDFFRPSDQLHG

ity

E\VWUDWHJLHVWKDWHQKDQFHOLQNDJHLQWR+,9FDUHLQRUGHUWRLPSURYHKHDOWKRXWFRPHV
0RELOH+,9WHVWLQJVHUYLFHVKDYHEHHQVKRZQWRIDFLOLWDWHWHVWLQJRILQGLYLGXDOVHDUOLHULQWKHLUVWDJH

ve
rs

RI +,9 LQIHFWLRQ DQG WR EH PRUH DFFHVVLEOH WR KDUGWRUHDFK DQG KLJKULVN SRSXODWLRQV



0RUHRYHU VWUHDPOLQHG +,9 FRXQVHOOLQJ DQG WHVWLQJ +&7  SURFHGXUHV RIIHUHG E\ PRELOH VHUYLFHV

ni

DOORZIRUDKLJKQXPEHURILQGLYLGXDOVWREHVFUHHQHG  (YLGHQFHLQGLFDWHVWKDWLQFRPSDULVRQWR

U

VWDWLRQDU\WHVWLQJIDFLOLWLHVPRELOHWHVWLQJXQLWVDUHFRVWHIIHFWLYHLQGLDJQRVLQJQHZFDVHVRI+,9
+RZHYHURQJRLQJ+,9FDUHPD\QRWEHVXVWDLQDEOHIURPPRELOHXQLWVWKHUHIRUHUHTXLULQJSDWLHQWVWR
EH UHIHUUHG WR VWDWLRQDU\IDFLOLWLHVIRUWKH QHFHVVDU\IROORZXS FDUH )XUWKHUPRUH LW LV SRVVLEOH WKDW
OLQNDJHWRIDFLOLW\EDVHGFDUHIURPWKHVHXQLWVLVLQDGHTXDWHEHFDXVHRIWKHLUPRELOHQDWXUH
7R GDWH QR VWXG\ KDV DVVHVVHG WKH H[WHQW WR ZKLFK SHRSOH GLDJQRVHG ZLWK +,9 LQ PRELOH WHVWLQJ
XQLWV¶ OLQN WR +,9 PHGLFDO FDUH DW SXEOLF KHDOWKFDUH IDFLOLWLHV 8QGHUVWDQGLQJ WKH DVVRFLDWHG
FKDOOHQJHV RI OLQNDJH WR +,9 FDUH IURP PRELOH XQLWV LV LPSRUWDQW LI WKLV PRELOH DSSURDFK LV WR EH
FRQVLGHUHG IRU WKH H[SDQVLRQ RI +&7 7KH DLP RI WKLV VWXG\ ZDV WR DVVHVV WKH SURSRUWLRQ DQG
FKDUDFWHULVWLFVRILQGLYLGXDOVZKRDFFHVVHG+,9FDUHDIWHUWHVWLQJ+,9LQDPRELOHWHVWLQJXQLWDQG
WRGHVFULEHWKHEDUULHUVRIOLQNDJHWRFDUH

ϲ


0(7+2'6
6WXG\'HVLJQ
,QGLYLGXDOVGLDJQRVHGZLWK+,9 IRUWKHILUVWWLPH DWWKHPRELOHXQLWGXULQJDPRQWKSHULRGZHUH
LGHQWLILHG UHWURVSHFWLYHO\ WKURXJK PRELOH XQLW UHFRUGV 7KRVH ZKR UHFHLYHG WKHLU ODERUDWRU\ &'
FRXQWUHVXOWZHUHSURVSHFWLYHO\IROORZHGXSWRDVVHVVOLQNDJHWR+,9FDUH
6HWWLQJDQGSRSXODWLRQ
$QXUVHUXQDQGFRXQVHOORUVXSSRUWHGPRELOHWHVWLQJXQLWDVGHVFULEHGHOVHZKHUH SURYLGHGIUHH
+&7 VHUYLFHV WR XQGHUVHUYHG FRPPXQLWLHV ZLWKLQ WKH &DSH 0HWURSROLWDQ UHJLRQ :HVWHUQ &DSH

w
n

6RXWK$IULFD
&OLHQWLQLWLDWHG+&7ZDVRIIHUHGLQFRPELQDWLRQZLWKIUHHVFUHHQLQJIRURWKHUFKURQLFFRQGLWLRQV LH

To

K\SHUWHQVLRQ GLDEHWHV DQG REHVLW\  DQG 7% WR D SUHGRPLQDQWO\ EODFN ;KRVDVSHDNLQJ $IULFDQ
SRSXODWLRQ +&7 ZDV SHUIRUPHG DFFRUGLQJ WR WKH 3URYLQFLDO *RYHUQPHQW JXLGHOLQHV  ,QGLYLGXDOV

C
ap

XQGHUZHQWODERUDWRU\&'FRXQWWHVWLQJ

e

ZKR FRQVHQWHG WR UDSLG +,9 WHVWLQJ DQG WHVWHG SRVLWLYH ZHUH VXEVHTXHQWO\ FOLQLFDOO\ VWDJHG DQG

$IWHUWKHFRPSOHWLRQRIWHVWLQJLQGLYLGXDOVUHFHLYHGDUHIHUUDOOHWWHUWRWDNHWRDKHDOWKFDUHSURYLGHU

of

WRIDFLOLWDWHWKHLUDFFHVVWR+,9FDUH1XUVHVGHWDLOHGDOOFRQGLWLRQVWKDWWKHLQGLYLGXDOZDVUHIHUUHG

ity

IRU RQ WKLV OHWWHU LH +,9$57 FDUH FRQFRPLWDQW PHGLFDO SUREOHPV DQGRU VFUHHQLQJ IRU RWKHU
FRQGLWLRQV :KHQ&'FRXQWVEHFDPHDYDLODEOH XVXDOO\ZLWKLQKRXUV SDWLHQWVZHUHFRQWDFWHG

ve
rs

WHOHSKRQLFDOO\ DQG UHFHLYHG WKHLU UHVXOWV ,I FRQWDFW QXPEHUV ZHUH XQDYDLODEOH KRPH YLVLWV ZHUH
GRQHRUDOHWWHUZDVVHQWWRWKHSDWLHQWUHTXHVWLQJWKHLQGLYLGXDOWRFRQWDFWWKHFRXQVHOORUIRUWKHLU

ni

UHVXOW 2QFH FRQWDFW ZDV HVWDEOLVKHG WKH &' FRXQW UHVXOW ZDV UHFHLYHG DQG LPSOLFDWLRQV

U

GLVFXVVHG$OO+,9SDWLHQWVZHUHHQFRXUDJHGWRDWWHQGFOLQLFVIRUHLWKHU+,9FDUHRUWRVWDUW$57LI
HOLJLEOHDFFRUGLQJWR6RXWK$IULFDQQDWLRQDOJXLGHOLQHVDQGRWKHUQRQ+,9UHODWHGKHDOWKVHUYLFHVLI
QHFHVVDU\7KHDIRUHPHQWLRQHGSURFHGXUHVZHUHIROORZHGIRUDOO+,9SDWLHQWV
6DPSOLQJVWUDWHJ\
5HFRUGV RI DOO WKRVH ZKR ZHUH QHZO\GLDJQRVHG ZLWK +,9 EHWZHHQ $XJXVW  DQG 'HFHPEHU
ZHUHDFFHVVHGDQGUHYLHZHGWRLGHQWLI\DQHOLJLEOHFRKRUW )LJ 2QO\WKRVHKDGDODERUDWRU\
&' FRXQW GRQH ZHUH HOLJLEOH IRU IROORZXS 7KH PDMRULW\ RI QHZO\GLDJQRVHG +,9 LQGLYLGXDOV
GLDJQRVHG RQ WKLV PRELOH XQLW KDYH &' FRXQWV !  FHOOVO  'XH WR D KLJKHU SURSRUWLRQ RI
SDWLHQWVLQWKLVVWUDWXPDVWUDWLILHGUDQGRPVDPSOHZDVGUDZQ$RILQGLYLGXDOVZLWKODERUDWRU\
&'FRXQWVDQGRILQGLYLGXDOVZLWKODERUDWRU\&'FRXQWV!FHOOVOZHUHVDPSOHG

ϳ


3URWRFROGHYLDWLRQ
7KHFDOFXODWHGVDPSOHVL]HLQWKHSURWRFRO Q  ZDVDQRYHUHVWLPDWLRQDVWKHSUHGLFWHGQXPEHU
RIHOLJLEOHSDWLHQWVIRU'HFHPEHUZDVKLJKLWLQFOXGHGWKRVHSDWLHQWVWKDWUHFHLYHGWKHLU&'
FRXQWUHVXOWYLDSRVWDQGLWZDVEDVHGRQO\RQHOHFWURQLFSDWLHQWGDWDWKDWQHHGHGIXUWKHUFOHDQLQJ
6HH$SSHQGL[ 
)ROORZXSIRUDVVHVVPHQWRIOLQNDJHWR+,9FDUH
(OLJLEOH LQGLYLGXDOV ZKR KDG SUHYLRXVO\ UHFHLYHG WKHLU &' FRXQW UHVXOW ZHUH WHOHSKRQHG RU
LQWHUYLHZHGLQSHUVRQEHWZHHQ$SULODQG-XQHWRREWDLQLQIRUPHGFRQVHQW )LJ $WOHDVW
WHOHSKRQLF DWWHPSWV ZHUH PDGH WR WUDFN WKH SDUWLFLSDQW DQG LI QR FRQWDFW QXPEHU ZDV DYDLODEOH D

w
n

KRPHYLVLWZDVFRQGXFWHG$TXHVWLRQQDLUHZDVVXEVHTXHQWO\DGPLQLVWHUHGWRWKRVHFRQVHQWLQJWR

9HULILFDWLRQRIVHOIUHSRUWHGOLQNDJHWR+,9FDUH

To

SDUWLFLSDWH

e

$FOLQLFIROGHUUHYLHZZDVFRQGXFWHGDWUHVSHFWLYHSXEOLFKHDOWKFDUHIDFLOLWLHVRQSDUWLFLSDQWVZKR

C
ap

UHSRUWHGWKH\OLQNHGWRPHGLFDOFDUHRQFHDGGLWLRQDOFRQVHQWZDVDFTXLUHGIRUWKLVSURFHVV )LJ 
(WKLFV

of

,QIRUPHG FRQVHQW ZULWWHQ RU YHUEDO  ZDV REWDLQHG IURP SDUWLFLSDQWV 'DWD FROOHFWLRQ DQG DQDO\VLV

ity

ZDV DSSURYHG E\ WKH 8QLYHUVLW\ RI &DSH 7RZQ 5HVHDUFK (WKLFV &RPPLWWHH DQG WKH 3URYLQFLDO

ve
rs

*RYHUQPHQWRIWKH:HVWHUQ&DSH5HVHDUFK(WKLFVFRPPLWWHH

U

2XWFRPHV

ni

2XWFRPHGHILQLWLRQV 6HHDSSHQGL[IRUSUHGLFWRUGHILQLWLRQV 

/DERUDWRU\&'FRXQWUHVXOWUHFHLYHG$QHZO\GLDJQRVHG+,9LQGLYLGXDOZKRWHVWHGDWWKH
PRELOHXQLWDQGZDVVXEVHTXHQWO\VXFFHVVIXOO\FRQWDFWHG WHOHSKRQLFDOO\RUE\KRPHYLVLW DQG
UHFHLYHGWKHLUODERUDWRU\&'FRXQWWHVWUHVXOW
/LQNHG WR FDUH $ QHZO\GLDJQRVHG +,9 LQGLYLGXDO ZKR DFFHVVHG +,9 FDUH DW D SXEOLF
KHDOWKFDUHIDFLOLW\DWOHDVWRQFHDIWHUWHVWLQJRQWKHPRELOHXQLW




ϴ


6WDWLVWLFDODQDO\VLV
'DWD ZHUH GRXEOH HQWHUHG LQWR (SL'DWD (QWU\ 9HUVLRQ   DQG DQDO\VLV ZDV FDUULHG RXW XVLQJ
67$7$ 9HUVLRQ  6WDWD &RUSRUDWLRQ /3 &ROOHJH 6WDWLRQ 7; 86$  'DWD ZHUH ILUVW H[SORUHG
YLD FURVVWDEXODWLRQV DQG FKL VTXDUH WHVWV 7RWDO SURSRUWLRQV ZHUH FDOFXODWHG WDNLQJ VDPSOLQJ
ZHLJKWVLQWRDFFRXQW%DVHOLQHFKDUDFWHULVWLFVRIWKHVWUDWLILHGUDQGRPVDPSOH 1  ZHUHXVHGWR
LGHQWLI\ FRUUHODWHV RI UHFHLYLQJ D ODERUDWRU\ &' FRXQW UHVXOW WKURXJK D ELQRPLDO UHJUHVVLRQ
9DULDEOHV WKDW KDG  VLJQLILFDQFH LQ WKH ELYDULDWH DQDO\VLV ZHUH LQFOXGHG LQ WKH PXOWLYDULDWH
PRGHO ,Q DGGLWLRQ FOLQLFDO DQG VRFLRGHPRJUDSKLF YDULDEOHV RI DOO SDUWLFLSDQWV 1   ZHUH
H[DPLQHGWRDVFHUWDLQWKRVHWKDWEHVWSUHGLFWHGOLQNDJHWRFDUHWKURXJKDELQRPLDOUHJUHVVLRQXVLQJ
ELYDULDWH DQDO\VLV RQO\ $OO YDULDEOHV LQ WKH UHJUHVVLRQ DQDO\VLV ZHUH FRQWUROOHG IRU ODERUDWRU\ &'

w
n

FRXQWVWUDWD

e
C
ap
of
ity
ve
rs
ni
U





































To



ϵ


5(68/76
$WRWDORIUHFRUGVRILQGLYLGXDOVDFFHVVLQJWKHPRELOHVHUYLFH IHPDOH EHWZHHQ$XJXVW
DQG'HFHPEHUZHUHDYDLODEOH )LJ 7KHRYHUDOOSUHYDOHQFHRIWKRVHQHZO\GLDJQRVHG
ZLWK+,9ZDV  2QO\  RIWKHVHSDWLHQWVPHWWKHVWXG\¶VLQFOXVLRQFULWHULD
$VWUDWLILHGUDQGRPVDPSOH 1  ZDVWKHQGUDZQIURPWKLVFRKRUW 1  LQGLYLGXDOVZLWK
&'FRXQWVFHOOVOLQGLYLGXDOVZLWK&'FRXQWVEHWZHHQFHOOVODQGRI
LQGLYLGXDOVZLWK&'FRXQWV!FHOOVO  ZHUHVDPSOHG
%DVHOLQHFKDUDFWHULVWLFVRILQGLYLGXDOVLQWKHVWUDWLILHGUDQGRPVDPSOH
2IWKHSDWLHQWVVDPSOHGWKHPDMRULW\ZDVZRPHQ  DQGWKHPHDQDJHZDV\HDUV
7DEOH ,QWRWDOKDGWHVWHGIRU+,9SUHYLRXVO\7KHPHDQ&'FRXQWZDVFHOOVO

w
n

PDMRULW\  ZDVLQ:+2FOLQLFDOVWDJH,DQGWKHPHDQERG\PDVVLQGH[ %0, ZDVNJP

To

)XUWKHUPRUH7%V\PSWRPVRFFXUUHGLQDQGRILQGLYLGXDOVKDGDFFHVVWRDFHOOSKRQH


C
ap

e

%DVHOLQH FKDUDFWHULVWLFV RI LQGLYLGXDOVZKR UHFHLYHG D &' FRXQW UHVXOW DQG WKRVH WKDW GLG
QRW

of

7KHUH ZHUH VOLJKWO\ PRUH IHPDOHV LQ WKH JURXS WKDW UHFHLYHG WKHLU &' FRXQW UHVXOW 
YV  $SSHQGL[ 7KHSURSRUWLRQWKDWKDGDFFHVVWRDFHOOSKRQHZDVDOPRVWKLJKHULQ

ity

WKRVHWKDWUHFHLYHGWKHLU&'FRXQWUHVXOW YV 7KHPHGLDQDJHLQERWKJURXSVZDV

ve
rs

URXJKO\VLPLODU \HDUVYV\HDUV 7KHPHGLDQ&'FRXQWUHVXOWDPRQJWKRVHWKDWUHFHLYHG
WKHLU UHVXOW ZDV VOLJKWO\ ORZHU  FHOOVO  YV  FHOOVO /HVVWKDQ D WKLUG RI LQGLYLGXDOV LQ

U



ni

HDFKJURXSKDG7%V\PSWRPV YV 

3UHGLFWRUVIRUUHFHLYLQJDODERUDWRU\&'FRXQWUHVXOW
$WRWDORIRILQGLYLGXDOVUHFHLYHGWKHLU&'FRXQW 7DEOH 5HFHLSWRID&'FRXQWUHVXOWZDV
 WLPHV OHVV OLNHO\ IRU LQGLYLGXDOV ZLWK &' FRXQWV !  FHOOVO FRPSDUHG WR LQGLYLGXDOV ZLWK
&' FRXQWV   FHOOVO  &,   7DEOH   %HLQJ D ZRPDQ KDYLQJ DFFHVV WR D
FHOOSKRQHDQGKDYLQJORZHU&'FRXQWVZHUHIDFWRUVWKDWLQFUHDVHGWKHOLNHOLKRRGRIUHFHLYLQJ&'
FRXQWUHVXOWVLQWKHELYDULDWHDQDO\VLV5HVXOWVZHUHVLPLODULQWKHPXOWLYDULDWHDQDO\VLVLQGLYLGXDOV
ZLWKD&'FRXQW!FHOOVOZHUHWLPHVOHVVOLNHO\WRUHFHLYHWKHLU&'FRXQWUHVXOW 
&, $YDLODELOLW\RIDFHOOSKRQHPDGHDVXFFHVVIXOFRQWDFWWZLFHDVOLNHO\


ϭϬ


%DVHOLQHFKDUDFWHULVWLFVRILQGLYLGXDOVORVWWRIROORZXS
2IWKHLQGLYLGXDOVHOLJLEOHIRUIROORZXS  ZHUHXQWUDFHDEOH )LJ 7KLVLQFOXGHG
ZLWK&'FRXQWVFHOOVO  ZLWK&'FRXQWVLQWKHPLGUDQJH  DQGZLWK
&' FRXQWV !  FHOOVO   7KH PDMRULW\ ZHUH ZRPHQ   ZLWK D PHDQ DJH RI 
\HDUVPHDQ%0,RINJPPHDQ&'FRXQWRIFHOOVODQGZHUHLQ:+2FOLQLFDOVWDJH,
0RUHRYHU7%V\PSWRPVZHUHSUHYDOHQWLQDQGPRVW  KDGDFFHVVWRDFHOOSKRQH

&KDUDFWHULVWLFVRIVWXG\SDUWLFLSDQWV
6HYHQW\VHYHQ QHZO\GLDJQRVHG +,9 SDWLHQWV SDUWLFLSDWHG 7DEOH   0RVW RI WKHVH LQGLYLGXDOV

w
n

FRPSOHWHG SULPDU\ VFKRRO   8QHPSOR\PHQW ZDV PRUH SUHYDOHQW LQ LQGLYLGXDOV ZLWK &'
FRXQWVFHOOVO  FRPSDUHGWRLQGLYLGXDOVZLWK&'FRXQWV!FHOOVO2IWKH

To

ZKRGLVFORVHGWKHLU+,9VWDWXVRQO\DVPDOOSURSRUWLRQ  IHOWVWLJPDWLVHGDIWHUGLVFORVLQJ7KH

e

PDMRULW\RISDUWLFLSDQWV  UDWHGWKHLUKHDOWKVWDWXVDV³VWURQJ´

C
ap



of

/LQNDJHWR+,9FDUH

2YHUDOO    DFFHVVHG +,9 PHGLFDO FDUH 7DEOH   7KHUH ZDV DQ LQYHUVH UHODWLRQVKLS

ity

EHWZHHQ&'FRXQWUHVXOWDQGOLQNDJHWRFDUHDOORIWKRVHZLWK&'FRXQWVFHOOVOOLQNHGWR

ve
rs

FDUH KRZHYHU  DQG  RI WKRVH ZLWK &' FRXQWV EHWZHHQ  FHOOVO DQG ! 
FHOOVO UHVSHFWLYHO\ OLQNHG WR FDUH 7KH RYHUDOO PHDQ WLPH IURP GLDJQRVLV WR DFFHVVLQJ +,9 FDUH
ZDVPRQWKV7KRVHZLWK&'FRXQWVFHOOVOWRRNRQDYHUDJHOHVVWKDQDPRQWK ZHHNV 

ni

WR DFFHVV FDUH ZKHUHDV WKRVH ZLWK &' FRXQWV !  FHOOVO WRRN D PHDQ WLPH RI  PRQWKV 2I

U

WKRVH ZLWK &' FRXQWV   FHOOVO  VWDUWHG $57 ZLWKLQ  PRQWKV RI GLDJQRVLV DQG WKH
UHPDLQLQJZHUHZLWKLQWKH$57VFUHHQLQJSURFHVV

9HULILFDWLRQRIVHOIUHSRUWHGOLQNDJHWR+,9FDUH
$PRQJ WKH  ZKR OLQNHG WR FDUH    SURYLGHG DGGLWLRQDO FRQVHQW WR DFFHVV WKHLU FOLQLF
IROGHUV(LJKW  RIWKHVHIROGHUVZHUHXQWUDFHDEOH$YDOLGDWLRQRIWKH  FOLQLFIROGHUV
ZKLFKZHUHWUDFHGVKRZHGWKDWWKHVHQVLWLYLW\RIVHOIUHSRUWHGOLQNDJHWRFDUHZDVH[FHOOHQW  



ϭϭ


3UHGLFWRUVRIDFFHVVLQJ+,9PHGLFDOFDUH
7KRVHFRQWDFWDEOHSDWLHQWVZLWK&'FRXQWV!FHOOVOZHUHWLPHVOHVVOLNHO\WROLQNWRFDUH
FRPSDUHG WR LQGLYLGXDOV ZLWK &' FRXQWV   FHOOVO  &,   7DEOH   ,Q WKH
ELYDULDWHDQDO\VLVLQGLYLGXDOVZKRKDG7%V\PSWRPVDQGZKRKDGGLVFORVHGWKHLU+,9VWDWXVZHUH
PRUHOLNHO\WROLQNWRFDUHZKHUHDVWKRVHHPSOR\HGZHUHOHVVOLNHO\

%DUULHUVRIOLQNLQJWR+,9FDUH
7KH PRVW FRPPRQ VWDWHG EDUULHU   WR OLQNLQJ WR FDUH ZDV WKH LQDELOLW\ WR DFFHVV SXEOLF
KHDOWKFDUH IDFLOLWLHV GXULQJ ZRUNLQJ KRXUV DQG PDQ\ SDUWLFLSDQWV UHSRUWHG WKDW WKH\ FRXOG QRW JHW

w
n

WLPHRIIZRUN 7DEOH 

To



e

',6&866,21

C
ap

/RVVHVFDQRFFXUDWFULWLFDOSKDVHVLQWKHFDVFDGHIURP+,9WHVWLQJWRFDUH7KLVVWXG\KLJKOLJKWVWKH
FKDOOHQJHV RI FRQWDFWLQJ QHZO\GLDJQRVHG +,9 LQGLYLGXDOV DFFHVVLQJ D PRELOH WHVWLQJ VHUYLFH LQ

of

RUGHUWRLQIRUPWKHPRIWKHLU&'FRXQWUHVXOWDQGWKHSRRUOLQNDJHWR+,9FDUHDPRQJWKRVHZLWK
KLJKHU&'FRXQWV5HVXOWVDOVRLQGLFDWHWKDWOLQNDJHWRFDUHDPRQJWKRVHHOLJLEOHIRU$57IURPWKLV

ity

PRELOHXQLWLVKLJKHUWKDQWKDWUHSRUWHGLQVWXGLHVH[DPLQLQJOLQNDJHIURPVWDWLRQDU\IDFLOLWLHV

ve
rs

$SSUR[LPDWHO\RIQHZO\GLDJQRVHG+,9LQGLYLGXDOVGLGQRWUHFHLYHWKHLU&'FRXQWUHVXOW7KLV
FRXOGUHVXOWLQGHOD\VLQHQWHULQJLQWR+,9FDUH)LQGLQJVLQGLFDWHWKDWD&'FRXQWUHVXOWRI

ni

FHOOVODYDLODELOLW\RIDFHOOSKRQHDQGEHLQJIHPDOHLQFUHDVHGRQH¶VOLNHOLKRRGIRUUHFHLYLQJD&'

U

FRXQW UHVXOW 2WKHU UHFHQWO\ FRQGXFWHG VWXGLHV LQ 6RXWK $IULFD KDYH VKRZQ SRRU UHWXUQ IRU &'
FRXQW UHVXOWV SDUWLFXODUO\ LQ SDWLHQWV ZLWK KLJKHU &' FRXQWV   ,Q WKLV VWXG\ WKH &' FRXQW
YDULDEOHZDVDGMXVWHGIRULQWKHPRGHODVLWLVFRQFHLYDEOHWKDWGXHWRWKHXUJHQF\IRU$57HOLJLEOH
SDWLHQWVWROLQNWRFDUHSHUVRQQHOPD\KDYHSODFHGPRUHHPSKDVLVRQIROORZLQJXSWKLVVWUDWXPRI
SDWLHQWV ZLWK WKHLU UHVXOW GHVSLWH SURWRFRO DGGLWLRQDOO\ WKHVH SDWLHQWV PD\ KDYH IHOW XQZHOO DW WKH
WLPH RI GLDJQRVLV WKHUHIRUH PLJKW KDYH DFWLYHO\ IDFLOLWDWHG WKH UHFHLSW RI WKHLU UHVXOW 2YHUDOO WKHVH
GDWDXQGHUVFRUHWKHGLIILFXOWLHVIDFHGLQIROORZLQJXSFOLHQWVDIWHUEORRGLVGUDZQIRUODERUDWRU\&'
WHVWLQJ DQG WKH YDOXH RI SRLQWRIFDUH 32&  &' FRXQW WHVWLQJ RQ PRELOH XQLWV DQG VWDWLRQDU\
IDFLOLWLHVWRDWWHQXDWHWKHKLJKDWWULWLRQRFFXUULQJEHWZHHQ+,9GLDJQRVHVDQGUHFHLYLQJD&'FRXQW
UHVXOW

ϭϮ


,QWKLVVWXG\OLQNDJHWRFDUHDPRQJWKH$57HOLJLEOHSDWLHQWVZKRFRXOGEHWUDFHGZDVDOEHLW
DVPDOOVDPSOHVL]H7KLVILQGLQJZDVXQH[SHFWHGO\KLJKHUWKDQVWXGLHVDVVHVVLQJOLQNDJHWRFDUHLQ
VWDWLRQDU\IDFLOLWLHVDVWKHVHIRXQGDOLQNDJHDPRQJ$57HOLJLEOHLQGLYLGXDOV
7KLVVWXG\VKRZHGWKDWWKHUHZDVDGHOD\IURPWLPHRIGLDJQRVLVWRLQLWLDWLRQRI$57LQWKDWRI
WKHVHLQGLYLGXDOVZHUHVWLOOZDLWLQJWRFRPPHQFH$57DIWHUPRQWKVSRVWGLDJQRVLV7KLVSHULRGRI
$57LQLWLDWLRQGHOD\LVFRQVLVWHQWZLWKILQGLQJVIURP6RXWK$IULFD PRQWKV  0R]DPELTXH 
PRQWKV  DQG0DODZL GD\VDIWHUVFUHHQLQJ 7KLVLQGLFDWHVWKHQHHGIRUIXUWKHULQWHUYHQWLRQV
LI UHFRPPHQGDWLRQV RI VKRUWHQLQJ WUHDWPHQW UHDGLQHVV SURJUDPPHV DQG SULRULWLVLQJ WKRVH ZLWK
DGYDQFH GLVHDVH DUH PHW  ,Q FRQWUDVW WKLV VWXG\ IRXQG WKDW OLQNDJH WR FDUH DPRQJ WKRVH ZLWK
KLJKHU &' FRXQWV ZDV SRRU DV PRUH WKDQ  RI WKRVH ZLWK &' FRXQWV !  FHOOVO IDLOHG WR
DFFHVVFDUH7KLVLVVLPLODUWRWKHILQGLQJVIURPWZR6RXWK$IULFDQVWXGLHVFRQGXFWHGLQVWDWLRQDU\

w
n

VHUYLFHV  KRZHYHUWKHUHLVDSDXFLW\RIVWXGLHVDVVHVVLQJOLQNDJHWRFDUHDPRQJ$57LQHOLJLEOH

To

SDWLHQWV0RUHGDWDDQGSRVVLEO\EHWWHULQWHUYHQWLRQVLQWKLVFDWHJRU\DUHUHTXLUHGDVWHVWDQGWUHDW
VWUDWHJLHVDUHFRQWHPSODWHGIRUUHGXFLQJSRSXODWLRQ+,9WUDQVPLVVLRQ

C
ap

e

7KHVH UHVXOWV DOVR LOOXVWUDWH WKDW KDYLQJ D KLJKHU &' FRXQW QR 7% V\PSWRPV QRW GLVFORVLQJ DQ
+,9 VWDWXV DQG EHLQJ HPSOR\HG LQFUHDVHG RQH¶V ULVN IRU QRW OLQNLQJ WR FDUH 3DWLHQWV ZKR DUH
SK\VLFDOO\ ZHOO PD\ QRW SHUFHLYH WKH QHHG WR UHJLVWHU IRU IROORZXS FDUH HVSHFLDOO\ WKRVH LQ WKH

of

KLJKHU&'FRXQWEUDFNHW+HQFHOLQNDJHWRFDUHDWKHDOWKFDUHIDFLOLWLHVPD\EHFRQVLGHUDEO\KLJKHU
WKDQPRELOHVHUYLFHVEHFDXVHSDWLHQWVSUHVHQWLQJDWWKHVHVLWHVKDYHDGYDQFHGGLVHDVHFRPSDUHG

ity

WR WKRVH DFFHVVLQJ PRELOH VHUYLFHV  7KRVH SDWLHQWV ZLWK ORZHU &' FRXQWV DQG 7% V\PSWRPV

ve
rs

ZHUHSRVVLEO\PRUHPRWLYDWHGWROLQNWRFDUHEHFDXVHRIWKHLUZHDNHQHGSK\VLFDOFRQGLWLRQDWWLPHRI
GLDJQRVLVRUPRELOHXQLWVWDIIPD\KDYHSXWJUHDWHUHPSKDVLVRQWKHXUJHQF\WROLQNWRFDUHEDVHG

ni

RQWKHLUFOLQLFDOUHVXOWV8QHPSOR\PHQWZDVWKH KLJKHVWDPRQJLQGLYLGXDOV ZLWK&'FRXQWV

U

FHOOVOKHQFHWKHVHLQGLYLGXDOVPD\KDYHKDGWLPHGXULQJWKHGD\WRDFFHVVFOLQLFV
7KH IDFW WKDW FOLQLFV DUH LQDFFHVVLEOH RXWVLGH ZRUNLQJ KRXUV ZDV LGHQWLILHG DV D PDMRU EDUULHU WR
OLQNDJH WR FDUH IURP D PRELOH XQLW 7KH PRELOH XQLW XQOLNH VWDWH UXQ IDFLOLWLHV RSHUDWHV RXWVLGH RI
WUDGLWLRQDOZRUNLQJKRXUVDQGKHQFHPD\KDYHDFFHVVHGFOLHQWVZKRZRXOGQRWKDYHWHVWHGGXHWR
GLIILFXOWLHV ZLWK FOLQLF RSHUDWLQJ KRXUV ,W LV OLNHO\ WKDW WKRVH ZKR DFFHVV WKH PRELOH XQLW RXWVLGH
ZRUNLQJKRXUVDQGRQZHHNHQGVKDYHGLIILFXOW\LQVXEVHTXHQWO\OLQNLQJWRFDUHDWDSXEOLFKHDOWKFDUH
IDFLOLW\7KXVH[WHQGLQJVHUYLFHKRXUVWRHYHQLQJVDQGZHHNHQGVDWSXEOLFFOLQLFVDQGHVWDEOLVKLQJ
ZRUNSODFH SURJUDPPHV WKURXJK PRELOH XQLWV PLJKW LPSURYH OLQNDJH WR FDUH DPRQJ WKH ZRUNLQJ
SRSXODWLRQ7KLVVWXG\ZRXOGVXJJHVWWKDWDWOHDVWDGHTXDWHDGYLFHDQGVXSSRUWRQGLVFORVXUHRIDQ
+,9VWDWXVPLJKWLPSURYHOLQNDJHWR+,9ZHOOQHVVSURJUDPPHV
7KHVHVWXG\ILQGLQJVDUHVXEMHFWWRVHYHUDOOLPLWDWLRQV7KHVPDOOVDPSOHVL]HOLPLWHGWKHSRZHUWR
GHWHFW DVVRFLDWLRQV SDUWLFXODUO\ LQ WKH JURXS RI LQGLYLGXDOV ZLWK &' FRXQWV  FHOOVO 1RWDEO\
ϭϯ


RISDWLHQWVZHUHXQWUDFHDEOHGHVSLWHPXOWLSOHIROORZXSDWWHPSWVZKLFKPLJKWKDYHUHVXOWHGLQ
D ELDVHG HVWLPDWH 7KH VWUDWD ZLWK   DQG !  &' FHOOVO KDG WKH JUHDWHVW SURSRUWLRQ RI
XQFRQWDFWDEOHSDWLHQWV)ROORZXSRI+,9SDWLHQWVZDVFKDOOHQJLQJDVWKLVVWXG\ZDVFRQGXFWHG
 PRQWKV SRVWGLDJQRVLV PRUHRYHU LQFRUUHFW FRQWDFW GHWDLOV ORVW FHOOSKRQHV GLVFRQQHFWHG
FHOOSKRQHQXPEHUVFKDQJHVLQSK\VLFDODGGUHVVDQGWKHOLNHOLKRRGRIPRVWSDWLHQWVXVLQJSUHSDLG
6,0FDUGVUHVXOWLQJLQQXPEHUKRSLQJPDGHWUDFNLQJRISDWLHQWVGLIILFXOW7KHSURSRUWLRQGHFHDVHGLQ
WKLV VWXG\ PD\EH XQGHUHVWLPDWHG DV WKH KLJK QXPEHU RI GLVFRQQHFWHG FHOOSKRQH QXPEHUV LV
SHUKDSV LQGLFDWLYH RI GHDWK SDUWLFXODUO\ LQ WKH PRUH DGYDQFHG SDWLHQWV :H ZHUH XQDEOH WR WUDFH
RISDWLHQWIROGHUVWRYDOLGDWHFOLQLFDWWHQGDQFHDVWKHVHZHUHHLWKHUPLVSODFHGDWWKHFOLQLF RU
SDUWLFLSDQWVSURYLGHGXVZLWKLQFRUUHFWFOLQLFLQIRUPDWLRQ5HFDOODQGVRFLDOGHVLUDELOLW\ELDVPD\KDYH
DOVR LQIOXHQFHG ILQGLQJV SHUWDLQLQJ WR GLVFORVXUH FOLQLF YLVLW UHDVRQV IRU IDLOLQJ WR OLQN WR FDUH

w
n

0DMRULW\RIWKHGURSRXWRFFXUUHGLQWKHFHOOVOVWUDWXPDVLQLQGLYLGXDOVLQWKLVJURXSGLG
QRWUHFHLYHD&'FRXQWDQGDOPRVWDWKLUG  IDLOHGWROLQNWRFDUH+RZHYHUGXHWRVDPSOLQJ

To

DVPDOOSURSRUWLRQ  LQWKHKLJKHVW&'FRXQWEUDFNHWERWKWKHVHHIIHFWVPLJKWEHGLOXWHG,IDOO
LQGLYLGXDOV LQ WKH  FHOOVO VWUDWXP ZHUH VDPSOHG GURSRXW DW ERWK VWHSV ZRXOG KDYH EHHQ

C
ap

e

FRQVLGHUDEO\KLJKHU,IOLQNDJHWRFDUHDPRQJWKRVHZKRGLGQRWUHFHLYHD&'FRXQWZDVH[DPLQHG
DQGWKHQILQGLQJVFRXOGSRWHQWLDOO\UHYHDODORZHUOLQNDJHLQWKLVJURXSEHFDXVHWKH\GLGQRWUHFHLYH
DGGLWLRQDOSRVWWHVWFRXQVHOOLQJIURPVWDII DSSHQGL[ 7KHQXPEHURIIROORZXSDWWHPSWVDQGWKH

of

GHJUHHRISRVWWHVWFRXQVHOOLQJSHUVWUDWXPPD\KDYHDFWHGDVDSRWHQWLDOFRQIRXQGHUVKRZHYHUWKLV

ity

GDWDZDVQRWURXWLQHO\DQGULJRURXVO\FROOHFWHGRQWKLVPRELOHXQLW

ve
rs

6WUHQJWKV RI WKH VWXG\ LQFOXGHG WKDW FOLQLF IROGHU UHYLHZV ZHUH SHUIRUPHG WR YHULI\ VHOIUHSRUWHG
OLQNDJHWR+,9FDUH7UDLQHGELOLQJXDOFRXQVHOORUVZHUHHPSOR\HGWRPLQLPLVHUHVSRQGHQWELDVDQG
QRLQFHQWLYHVZHUHUHFHLYHGIRUSDUWLFLSDWLRQ7KHPRELOH+,9WHVWLQJVHUYLFHVDQG+,9FDUHDWSXEOLF

ni

KHDOWKFDUHIDFLOLWLHVWKDWWKHVHLQGLYLGXDOVDFFHVVHGZHUHIUHHRIFKDUJHWKHUHIRUHRXUUHVXOWVFRXOG

U

EHJHQHUDOLVHGWRDVLPLODUVHWWLQJ,QFOXVLRQRIWKRVHZKRGLGQRWKDYHD&'FRXQWGRQHPD\KDYH
QRWLQIOXHQFHGWKHPDLQVWXG\RXWFRPH OLQNDJHWRFDUH FRQVLGHUDEO\DVWKH\SRVVHVVHGDVLPLODU
GHPRJUDSKLF DQG FOLQLFDO SURILOH WR WKRVH ZKR KDG D &' FRXQW GRQH DSSHQGL[   7KH 
UDQGRPO\VHOHFWHG+,9LQGLYLGXDOVZHUHVLPLODUWRWKHEDVHSRSXODWLRQIURPZKLFKWKH\ZHUHGUDZQ
DSSHQGL[ 
,Q FRQFOXVLRQ ILQGLQJV IURP WKLV VWXG\ LQGLFDWH WKDW OLQNDJH WR FDUH IURP D PRELOH WHVWLQJ XQLW LV
IHDVLEOH,QWKHFDVFDGHIURP+,9WHVWLQJWRFDUHRQHDUHDRIDWWULWLRQLVWKHGHOLYHU\RI&'FRXQW
UHVXOWVZKLFKFDQEHUHPHGLHGZLWKWKHXVHRIUHOLDEOH32&&'FRXQWWHVWLQJ/LQNDJHWR+,9FDUH
ZDVVKRZQWREHLQYHUVHO\UHODWHGWR&'FRXQWUHVXOW2IQRWH$57HOLJLEOHSDWLHQWVOLQNHGWRFDUH
EHVWEXWWKLVVWXG\DOVRLQGLFDWHVGHOD\VLQ$57FRPPHQFHPHQWDPRQJWKHVHSDWLHQWVZKLFKFRXOG
DGYHUVHO\ DIIHFW RXWFRPHV 2WKHU DUHDV IRU LQWHUYHQWLRQ LQFOXGH LPSURYLQJ KHDOWKFDUH DFFHVV IRU

ϭϰ


HPSOR\HG +,9LQIHFWHG LQGLYLGXDOV DQG HQVXULQJ KHDOWK VWDII HPSKDVLVH WKH QHHG WR OLQN WR FDUH
GHVSLWHIHHOLQJZHOODQGKDYLQJDKLJK&'FRXQW

$&.12:/('*(0(176
:HZRXOGOLNHWRDFNQRZOHGJHDOOWKRVHZKRVDFULILFHGWKHLUWLPHWRSDUWLFLSDWHLQWKLVVWXG\:HDUH
LQGHEWHG WR WKH GHGLFDWHG VWXG\ VWDII 7XWX 7HVWHU 3URMHFW DQG VWDII DW 'HVPRQG 7XWX +,9
)RXQGDWLRQ :H DUH DOVR WKDQNIXO WR DOO SXEOLF KHDOWKFDUH IDFLOLWLHV ZLWKLQ WKH &DSH 0HWURSROLWDQ
UHJLRQWKDWNLQGO\DVVLVWHGXVZLWKSDWLHQWIROGHUUHYLHZV


w
n

$87+256&2175,%87,21

'* UHVHDUFKFRRUGLQDWRU PDQDJHGWKHVWXG\WHDPDQGWKHGDWDDVVLVWHGZLWKIROORZXSV

To

FRQGXFWHGFOLQLFIROGHUUHYLHZVDVZHOODVVWDWLVWLFDOO\DQDO\VHGWKHGDWDDQGZURWHDOOGUDIWVRIWKH
PDQXVFULSW196PDQDJHGWKHPRELOHWHVWLQJXQLWDVVLVWHGZLWKWKHLQWHUSUHWDWLRQRIUHVXOWVDQG

C
ap

e

UHYLHZHGDOOGUDIWVRIWKHPDQXVFULSW..SURYLGHGJXLGDQFHWRWKHVWXG\GHVLJQVWDWLVWLFDODQDO\VLV
DQGLQWHUSUHWDWLRQRIUHVXOWVDVZHOODVUHYLHZHGDOOGUDIWVRIWKHPDQXVFULSW&0FRVXSHUYLVHGWKH
VWXG\DVVLVWHGZLWKWKHVWXG\GHVLJQDQGVWDWLVWLFDODQDO\VLVDVZHOODVUHYLHZHGDOOGUDIWVRIWKH

of

PDQXVFULSW/*%VXSHUYLVHGWKHVWXG\FRQWULEXWHGWRWKHVWXG\GHVLJQLQWHUSUHWDWLRQRIUHVXOWVDV

ity

ZHOODVUHYLHZHGDOOGUDIWVRIWKHPDQXVFULSW5:UHYLHZHGWKHILQDOPDQXVFULSW$OODXWKRUVKDYH





ni



U



ve
rs

UHYLHZHGWKHPDQXVFULSWDQGJLYHQILQDODSSURYDO












ϭϱ


5()(5(1&(6
  7RZDUGV XQLYHUVDO DFFHVV VFDOLQJ XS SULRULW\ +,9$,'6 LQWHUYHQWLRQV LQ WKH KHDOWK VHFWRU
SURJUHVV UHSRUW  $YDLODEOH DW KWWSZZZZKRLQWHQWLW\KLYSXEWXDSUBBHQSGI 'DWH
DFFHVVHG'HFHPEHU 
  $GDP0$-RKQVRQ/)(VWLPDWLRQRIDGXOWDQWLUHWURYLUDOWUHDWPHQWFRYHUDJHLQ6RXWK$IULFD6
$IU0HG-
  &RUQHOO 0 7HFKQDX . )DLUDOO / HW DO 0RQLWRULQJ WKH 6RXWK $IULFDQ 1DWLRQDO $QWLUHWURYLUDO
7UHDWPHQW 3URJUDPPH  WKH ,H'($ 6RXWKHUQ $IULFDQ FROODERUDWLRQ 6 $IU 0HG -

  /DZQ 6' +DUULHV $' $QJODUHW ; HW DO (DUO\ PRUWDOLW\ DPRQJ DGXOWV DFFHVVLQJ DQWLUHWURYLUDO
WUHDWPHQWSURJUDPPHVLQVXE6DKDUDQ$IULFD$,'6

w
n

  %DGUL 0 /DZQ 6' :RRG 5 6KRUWWHUP ULVN RI $,'6 RU GHDWK LQ SHRSOH LQIHFWHG ZLWK +,9
EHIRUHDQWLUHWURYLUDOWKHUDS\LQ6RXWK$IULFDDORQJLWXGLQDOVWXG\/DQFHW

To

  $PXURQ % 1DPDUD*%LUXQJL - HW DO 0RUWDOLW\ DQG ORVVWRIROORZXS GXULQJWKH SUHWUHDWPHQW
SHULRGLQDQDQWLUHWURYLUDOWKHUDS\SURJUDPPHXQGHUQRUPDOKHDOWKVHUYLFHFRQGLWLRQVLQ8JDQGD

C
ap

e

%0&3XEOLF+HDOWK

  %ULQNKRI 0:* 3XMDGHV5RGULJXH] 0 (JJHU 0 0RUWDOLW\ RI SDWLHQWV ORVW WR IROORZXS LQ
DQWLUHWURYLUDO WUHDWPHQW SURJUDPPHV LQ UHVRXUFHOLPLWHG VHWWLQJV V\VWHPDWLF UHYLHZ DQG PHWD

of

DQDO\VLV3/R62QHH

  %DVVHWW ,9 :DQJ % &KHWW\ 6 HW DO /RVV WR FDUH DQG GHDWK EHIRUH DQWLUHWURYLUDO WKHUDS\ LQ

ity

'XUEDQ6RXWK$IULFD-$FTXLU,PPXQH'HILF6\QGU

ve
rs

  /DUVRQ %$ %UHQQDQ $ 0F1DPDUD / HW DO /RVW RSSRUWXQLWLHV WR FRPSOHWH &' O\PSKRF\WH
WHVWLQJDPRQJLQGLYLGXDOVZKRWHVWHGSRVLWLYHIRU+,9LQ6RXWK$IULFD%XOO:RUOG+HDOWK2UJDQ

ni



U

 /RVLQD(%DVVHWW,9*LGG\-HWDO7KH$57RIOLQNDJHSUHWUHDWPHQWORVVWRFDUHDIWHU+,9
GLDJQRVLVDWWZR3(3)$5VLWHVLQ'XUEDQ6RXWK$IULFD3/R62QHH
 .UDQ]HU.=HLQHFNHU-*LQVEHUJ3HWDO/LQNDJHWR+,9FDUHDQGDQWLUHWURYLUDOWKHUDS\LQ&DSH
7RZQ6RXWK$IULFD3/R62QHH
 1VLJD\H5:ULQJH$5RXUD0HWDO)URP+,9GLDJQRVLVWRWUHDWPHQWHYDOXDWLRQRIDUHIHUUDO
V\VWHP WR SURPRWH DQG PRQLWRU DFFHVV WR DQWLUHWURYLUDO WKHUDS\ LQ UXUDO 7DQ]DQLD - ,QW $,'6
6RF
 0LFHN 0$ *LPEHO6KHUU . %DSWLVWD $- HW DO /RVV WR )ROORZ8S RI $GXOWV LQ 3XEOLF +,9 &DUH
6\VWHPV LQ &HQWUDO 0R]DPELTXH ,GHQWLI\LQJ 2EVWDFOHV WR 7UHDWPHQW - $FTXLU ,PPXQH 'HILF
6\QGU


ϭϲ


 0F*UDWK 1 *O\QQ -5 6DXO - HW DO :KDW KDSSHQV WR $57HOLJLEOH SDWLHQWV ZKR GR QRW VWDUW
$57" 'URSRXW EHWZHHQ VFUHHQLQJ DQG $57 LQLWLDWLRQ DFRKRUW VWXG\ LQ .DURQJD 0DODZL%0&
3XEOLF+HDOWK
 YDQ6FKDLN1.UDQ]HU.:RRG5HWDO(DUOLHU+,9GLDJQRVLVDUHPRELOHVHUYLFHVWKHDQVZHU"
6$IU0HG-
 0DWRYX -.% 0DNXPEL)( ([SDQGLQJ DFFHVV WR YROXQWDU\ +,9 FRXQVHOOLQJ DQGWHVWLQJ LQVXE
6DKDUDQ$IULFDDOWHUQDWLYHDSSURDFKHVIRULPSURYLQJXSWDNH7URS0HG,QW+HDOWK

 0RULQ 6) .KXPDOR6DNXWXNZD * &KDUOHERLV (' HW DO 5HPRYLQJ %DUULHUV WR .QRZLQJ +,9
6WDWXVVDPHGD\PRELOH+,9WHVWLQJLQ=LPEDEZH-$FTXLU,PPXQH'HILF6\QGU


w
n

 .KXPDOR6DNXWXNZD * 0RULQ 6) )ULW] . HW DO 3URMHFW $FFHSW +371   $ FRPPXQLW\
EDVHGLQWHUYHQWLRQWRUHGXFH+,9LQFLGHQFHLQSRSXODWLRQVDWULVNIRU+,9LQVXE6DKDUDQ$IULFD

To

DQG7KDLODQG-$FTXLU,PPXQH'HILF6\QGU

 *UDEEH.0HQ]LHV17DHJWPH\HU0HWDO,QFUHDVLQJ$FFHVVWR+,9&RXQVHOLQJDQG7HVWLQJ
,PPXQH'HILF6\QGU

C
ap

e

7KURXJK 0RELOH 6HUYLFHV LQ .HQ\D 6WUDWHJLHV 8WLOL]DWLRQ DQG &RVW(IIHFWLYHQHVV - $FTXLU
 :HVWHUQ&DSH'HSDUWPHQWRI+HDOWK+,9&RXQVHOOLQJDQG7HVWLQJ3URWRFRO'HFHPEHU
DFFHVVHG)HEUXDU\ 

of

$YDLODEOHDWKWWSGZVZFDSHJRY]DSOVGPVY3XE6KRZ)ROGHUV"SBIROGHUBLG 'DWH

ity

 &OLQLFDO *XLGHOLQHV IRU WKH PDQDJHPHQW RI +,9 DQG $,'6 LQ DGXOWV DQG DGROHVFHQWV 1DWLRQDO

ve
rs

'HSDUWPHQWRI+HDOWK6RXWK$IULFD
$YDLODEOHDWKWWSZZZGRKJRY]DGRFVIDFWVKHHWVJXLGHOLQHVDGXOWBDUWSGI'DWHDFFHVVHG



U



ni

2FWREHU 












ϭϳ


7RWDOWHVWHGRQWKHPRELOHXQLW
$XJXVW'HFHPEHU 
1  )HPDOH0DOH 




,QHOLJLEOH1   
+,9WHVWLQGHWHUPLQDQW Q  
.QRZQ+,9D Q  
+,91HJDWLYH Q  








1HZO\GLDJQRVHG+,9
1   




,QHOLJLEOH1   
\HDUVRIDJH Q  
7HVWHGRXWVLGHWKH&DSH7RZQ0HWURSROLWDQUHJLRQ Q  
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re : Pennl•• ion to ac ce •• Clini c F~der R evle ... for Study 101 7-4 ( Lin kag e to c e re: From HIV
Te.tlng and Counselling to Care) at 1 1 addi tional sites
Dear Da rsl1 ln i,
PermIssion has been grante d for you to ac;c:;eu 11 additiOnal City H ea lth Clin ics.
, . Western S ub District :
C ontacl P eople

Albow Garden s and Langa Cli nics
Mra M Sifa nelo (Su b D istrict M a n a ger)

Tel. (021} 514-41 22 108463029 03
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M rs M Stanley ( He ad ' PHC & Progra mmes )

Tel: (02 1 )5 1-4-4124 / 072329 6 361
Mlteh"U. PI.ln Sub Distri c t :
Conlact people

C rossroads, Mza m omhle and Ws ltellredl!n Clinics

Mrs 5 Elloke r ( Sub Di sl rict Manager)
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Tel; (02 1) 391-50 12 / 0 84 222 14 76
Ms N NQana ( Head PHC & Prog ra mmes)
Tel: (02 1) 391 -0175 1 0 72 906 25 40

-4

E.stern Sub Dis tr ict :

Dr Ivan Tom s C linic
Of" P N kurunziza ( Sub DI. trict Manager)
T e l: (0 21 ) 850-43 15 / 0 84 800 064-4
M rs N MgQweto (H e ad: P HC & Prog ra mmes)
Tel: (02 1) 850-431 2 / 084 222 1487
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Southern Sub District :
Conlacl People
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OelftCllnic
Mrs Me rle Alexander (Sub Distri ct Man a g er)
T el. (0 2 1)936--82 79 1 084 222 14 71
M rs D Titus (H ead , PHC oS. Programmes )
Tel: (021) 938-82 81 1 0&4 308 0596
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3 . Tyg erberg Sub District:
C on tact People

6 . Kllpfontein Sub D i s tri ct:

U

ni

Conta cl People

Ocean View . Retreat, Kllp

R~d

CllnlCA

Mrs L Bakan a (Sub District M arilig e r )
T e l. (021) 7t 0-8295 1 083 333 494 2
M rs B lIao N iek eJ1( (Head PHC 8 P rogrammes)

T e l: (0 21)7 10-9383 / 08 282 1 7361
Silller10wn Clin ic
M r K NkOko ( Sub D istri Cl Maoag er)

T el; (02 1) 6 30-1667/ 082 4 3 3 1332
M rs T Noja holo (H ead: PHC & Programmes)
T e l: ( 02 1) 630- 1626 1 084 2200133

T hank you for y ou r co-opera tIo n and please con tact me if you require furtl1er assistance or
informatloro
n"SCIT'l' WORt<S I'OR VOU

ESI SlXEKO SlSEBEoaeLAWE _

HlEROIE STADWERK .... ,R .lOU
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4XDOLW\DVVHVVPHQW727$/ 
5HVHDUFKTXHVWLRQ32,17 
7KHVWXG\DGGUHVVHVDQDSSURSULDWHDQGFOHDUO\IRFXVHGTXHVWLRQ
7KHVWXG\LVUHOHYDQWWRWKHQHHGVRIWKHSURMHFW
6HOHFWLRQRIWKH6XEMHFWV32,17 
7KHLQGLYLGXDOVVHOHFWHGDUHFRPSDUDEOHLQDOOUHVSHFWVZLWKWKHVRXUFHSRSXODWLRQ WKHSRSXODWLRQWKHUHVXOWVZLOOEHJHQHUDOLVHGWR 
7KHVWXG\LQGLFDWHVKRZPDQ\RIWKHLQGLYLGXDOVDVNHGWRWDNHSDUWGLGVRDQDO\VHG 
7KHVWXG\LQGLFDWHVZKDWSHUFHQWDJHRILQGLYLGXDOVUHFUXLWHGGURSSHGRXWEHIRUHWKHVWXG\ZDVFRPSOHWHG UHDVRQVIRUQRQSDUWLFLSDWLRQUHFUXLWHG 
7KHVWXG\LQGLFDWHVWKHSHUFHQWDJHRISDUWLFLSDQWVIROORZHGXSDQGRXWFRPH 
&RPSDULVRQLVPDGHEHWZHHQIXOOSDUWLFLSDQWVDQGWKRVHORVWWRIROORZXS 
$VVHVVPHQW32,17 
7KHRXWFRPHVDUHFOHDUO\GHILQHG
7KHPHDVXUHRIDVVHVVPHQWLVUHOLDEOH
(YLGHQFHIURPRWKHUVRXUFHVLVXVHGWRGHPRQVWUDWHWKDWWKHPHWKRGRIRXWFRPHDVVHVVPHQWLVYDOLGDQGUHOLDEOH 
)ROORZHGXSWKRVHZKRGLGQRWLQLWLDWH$57OLQNWRFDUH 
'HVFULEHGPHWKRGRIIROORZXS
*LYHVFKDUDFWHULVWLFVRIVWXG\SDUWLFLSDQWV
,QGLFDWHVPLVVLQJGDWDIRUHDFKYDULDEOHRILQWHUHVW 
/LPLWDWLRQVGLVFXVVHG
*HQHUDOLVDELOLW\GLVFXVVHG
&RQIRXQGLQJ32,17 
7KHPDLQSRWHQWLDOFRQIRXQGHUVDUHLGHQWLILHGDQGWDNHQLQWRDFFRXQWLQWKHGHVLJQDQGDQDO\VLV 
6WDWLVWLFDO$QDO\VLV32,17 
&RQILGHQFHLQWHUYDOVDUHSURYLGHG 
3YDOXHVDUHSURYLGHG 
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6&23(
-$,'6-RXUQDORI$FTXLUHG,PPXQH'HILFLHQF\6\QGURPHVLVDSHHUUHYLHZHGPXOWLGLVFLSOLQDU\MRXUQDOGLUHFWHGWRDQ
DXGLHQFHRISK\VLFLDQVDQGUHVHDUFKHUV7KHMRXUQDOSXEOLVKHVRULJLQDOZRUNLQWKHIRUPRI2ULJLQDO$UWLFOHV
,PSOHPHQWDWLRQDQG2SHUDWLRQDO5HVHDUFK 5DSLG&RPPXQLFDWLRQV&ULWLFDO5HYLHZV%ULHI5HSRUWVDQG/HWWHUVWRWKH
(GLWRU -$,'6GRHVQRWSXEOLVKFDVHUHSRUWV SXEOLVKHGRQOLQHRQO\ 
0$186&5,3768%0,66,21
$VXEPLWWHGPDQXVFULSWPXVWEHDQRULJLQDOFRQWULEXWLRQQRWSUHYLRXVO\SXEOLVKHG H[FHSWDVDQDEVWUDFWRUSUHOLPLQDU\
UHSRUW PXVWQRWEHXQGHUFRQVLGHUDWLRQIRUSXEOLFDWLRQHOVHZKHUHDQGLIDFFHSWHGPXVWQRWEHSXEOLVKHGHOVHZKHUHLQ
VLPLODUIRUPLQDQ\ODQJXDJHZLWKRXWWKHFRQVHQWRI/LSSLQFRWW:LOOLDPV :LONLQV(DFKSHUVRQOLVWHGDVDQDXWKRULV
H[SHFWHGWRKDYHSDUWLFLSDWHGLQWKHVWXG\WRDVLJQLILFDQWH[WHQW$OWKRXJKWKHHGLWRUVDQGUHIHUHHVPDNHHYHU\HIIRUWWR

w
n

HQVXUHWKHYDOLGLW\RISXEOLVKHGPDQXVFULSWVWKHILQDOUHVSRQVLELOLW\UHVWVZLWKWKHDXWKRUVQRWZLWKWKHMRXUQDOLWVHGLWRUV
RUWKHSXEOLVKHU
$OOVXEPLVVLRQVZLOOEHULJRURXVO\SHHUUHYLHZHGE\PHPEHUVRIWKH(GLWRULDO%RDUGDQGE\RWKHUVSHFLDOO\TXDOLILHG
LQGLYLGXDOVDVZHOO,QWKHLQWHUHVWVRIUDSLGUHYLHZLQJRIFRQWULEXWLRQVRQO\RQHRIWKH(GLWRUVLQ&KLHIZLOOLQJHQHUDO

To

PDNHWKHILQDOGHWHUPLQDWLRQDVWRWKHDFFHSWDELOLW\RIDVXEPLVVLRQDIWHUFROOHFWLQJWKHUHIHUHH VFRPPHQWV&RQWULEXWRUV
PD\UHFRPPHQGVSHFLILFQDPHVRIUHYLHZHUVIURPWKH(GLWRULDO%RDUGDVZHOODVRWKHULQGLYLGXDOVWKH\GHHPHVSHFLDOO\

C
ap

e

ZHOOTXDOLILHG+RZHYHUWKH(GLWRUVLQ&KLHIZLOOQRWEHERXQGWRIROORZVXFKVXJJHVWLRQV
,QJHQHUDOWKHLQVWUXFWLRQVIRUSUHSDUDWLRQRIPDQXVFULSWVVKRXOGIROORZWKH,QWHUQDWLRQDO&RPPLWWHHRI0HGLFDO-RXUQDO
(GLWRUV ,&0-( 8QLIRUP5HTXLUHPHQWVIRU0DQXVFULSWV6XEPLWWHGWR%LRPHGLFDO-RXUQDOV,QFDVHRITXHVWLRQVSOHDVH

of

IHHOIUHHWRFRQWDFWWKH(GLWRULDO2IILFHRIDQ\RQHRIWKH(GLWRUVLQ&KLHI

ity

$XWKRUVPXVWVXEPLWWKHLUPDQXVFULSWVWRWKHUHOHYDQWVHFWLRQWKURXJKWKH:HEEDVHGWUDFNLQJV\VWHP
%DVLFDQG7UDQVODWLRQDO6FLHQFH KWWSMDLGVEDVLFVFLHQFHHGPJUFRP 

ve
rs

&OLQLFDO6FLHQFH KWWSMDLGVFOLQLFDOHGPJUFRP 
(SLGHPLRORJ\DQG3UHYHQWLRQ KWWSMDLGVHSLGHPLRORJ\HGPJUFRP 
7KHVLWHFRQWDLQVLQVWUXFWLRQVDQGDGYLFHRQKRZWRXVHWKHV\VWHPJXLGDQFHRQWKHFUHDWLRQVFDQQLQJDQGVDYLQJRI
HOHFWURQLFDUWDQGVXSSRUWLQJGRFXPHQWDWLRQ,QDGGLWLRQWRDOORZLQJDXWKRUVWRVXEPLWPDQXVFULSWVRQWKH:HEWKHVLWH

ni

DOORZVDXWKRUVWRIROORZWKHSURJUHVVLRQRIWKHLUPDQXVFULSWWKURXJKWKHSHHUUHYLHZSURFHVV$XWKRUVVKRXOGQRWVHQG
KDUGFRSLHVRIWKHPDQXVFULSWRUDUWZRUNWRWKHHGLWRULDORIILFH$GGUHVVDOOLQTXLULHVUHJDUGLQJPDQXVFULSWVQRW\HW

U

DFFHSWHGRUSXEOLVKHGWRWKH-RXUQDO VHGLWRULDORIILFH7KHHGLWRULDORIILFHZLOODFNQRZOHGJHUHFHLSWRI\RXUPDQXVFULSWYLD
HPDLO
(GLWRULDO2IILFH$GGUHVVHV
%DVLFDQG7UDQVODWLRQDO6FLHQFH
'DYLG'+R0'
7KH$DURQ'LDPRQG$,'6
5HVHDUFK&HQWHU
)LUVW$YHQXH
1HZ<RUN1<

GJRWWZDO#DGDUFRUJ
&OLQLFDO6FLHQFH
3DXO$9ROEHUGLQJ0'
6DQ)UDQFLVFR9$0HGLFDO&HQWHU

ϭϱ


&OHPHQW6WUHHW9$0&
6DQ)UDQFLVFR&$
 
)D[  
MDLGV#FKLXFVIHGX
(SLGHPLRORJ\DQG3UHYHQWLRQ
:LOOLDP$%ODWWQHU0'
,QVWLWXWHRI+XPDQ9LURORJ\
:/RPEDUG6WUHHW6
%DOWLPRUH0'
 
)D[  
/=LHKP#LKYXPDU\ODQGHGX

w
n

$XWKRUVKLS
$QDXWKRULVFRQVLGHUHGWREHVRPHRQHZKRKDVPDGHVXEVWDQWLYHFRQWULEXWLRQVWRDSXEOLVKHGVWXG\(DFKDXWKRUVKRXOG

To

KDYHSDUWLFLSDWHGVXIILFLHQWO\LQWKHZRUNWRWDNHSXEOLFUHVSRQVLELOLW\IRUDSSURSULDWHSRUWLRQVRIWKHFRQWHQW0RUH
VSHFLILFDOO\DXWKRUVKLSFUHGLWUHTXLUHVD VXEVWDQWLDOFRQWULEXWLRQVWRFRQFHSWLRQDQGGHVLJQRUDFTXLVLWLRQRIGDWDRU

e

DQDO\VLVDQGLQWHUSUHWDWLRQRIGDWDE GUDIWLQJWKHSDSHURUUHYLVLQJLWFULWLFDOO\IRULPSRUWDQWLQWHOOHFWXDOFRQWHQWDQGF ILQDO
DSSURYDORIWKHYHUVLRQWREHSXEOLVKHG&RQWULEXWRUVPXVWPHHWFRQGLWLRQVIRUDEDQGF²DOO²WREHHOLJLEOHIRU

C
ap

DXWKRUVKLS$OOSHUVRQVOLVWHGDVDXWKRUVPXVWPHHWWKHFULWHULDDERYHDQGDOOSHUVRQVZKRPHHWWKHDERYHFULWHULDPXVW
EHOLVWHGDVDXWKRUV3OHDVHQRWHWKDWDFTXLVLWLRQRIIXQGLQJFROOHFWLRQRIGDWDRUJHQHUDOVXSHUYLVLRQRIDUHVHDUFKJURXS
DORQHGRHVQRWMXVWLI\DXWKRUVKLS)RUODUJHPXOWLFHQWHUJURXSVWXGLHVLQGLYLGXDOVZKRDFFHSWGLUHFWUHVSRQVLELOLW\IRUWKH
PDQXVFULSWPXVWEHLGHQWLILHG7KRVHLQGLYLGXDOVZLOOEHUHTXLUHGWRFRPSOHWHWKH-$,'6&RS\ULJKW7UDQVIHU$JUHHPHQW

of

&RQWULEXWRUVZKRGRQRWPHHWWKHFULWHULDIRUDXWKRUVKLSVKRXOGEHOLVWHGLQWKHDFNQRZOHGJPHQWVVHFWLRQ3HUVRQV
SURYLGLQJWHFKQLFDOKHOSZULWLQJDVVLVWDQFHRUDGHSDUWPHQWFKDLUSURYLGLQJJHQHUDOVXSSRUWDUHH[DPSOHVRISHUVRQVZKR

ity

VKRXOGQRWEHLQFOXGHGDVDXWKRUVEXWZKRVKRXOGEHOLVWHGLQWKH$FNQRZOHGJPHQWVVHFWLRQ

ve
rs

&RQIOLFWVRI,QWHUHVW

$XWKRUVPXVWVWDWHDOOSRVVLEOHFRQIOLFWVRILQWHUHVWLQWKHPDQXVFULSWLQFOXGLQJILQDQFLDOFRQVXOWDQWLQVWLWXWLRQDODQGRWKHU
UHODWLRQVKLSVWKDWPLJKWOHDGWRELDVRUDFRQIOLFWRILQWHUHVW,IWKHUHLVQRFRQIOLFWRILQWHUHVWWKLVVKRXOGDOVREHH[SOLFLWO\

ni

VWDWHGDVQRQHGHFODUHG$OOVRXUFHVRIIXQGLQJVKRXOGEHDFNQRZOHGJHGLQWKHPDQXVFULSW$OOUHOHYDQWFRQIOLFWVRILQWHUHVW
DQGVRXUFHVRIIXQGLQJVKRXOGEHLQFOXGHGRQWKHWLWOHSDJHRIWKHPDQXVFULSWZLWKWKHKHDGLQJ³&RQIOLFWVRI,QWHUHVWDQG

U

6RXUFHRI)XQGLQJ´)RUH[DPSOH&RQIOLFWVRI,QWHUHVWDQG6RXUFHRI)XQGLQJ$KDVUHFHLYHGKRQRUDULDIURP&RPSDQ\=
%LVFXUUHQWO\UHFHLYLQJDJUDQW  IURP2UJDQL]DWLRQ<DQGLVRQWKHVSHDNHU¶VEXUHDXIRU2UJDQL]DWLRQ;±WKH
&0(RUJDQL]HUVIRU&RPSDQ\$)RUWKHUHPDLQLQJDXWKRUVQRQHZHUHGHFODUHG,QDGGLWLRQHDFKDXWKRUPXVWFRPSOHWH
DQGVXEPLWWKHMRXUQDO¶VFRS\ULJKWWUDQVIHUDJUHHPHQWZKLFKLQFOXGHVDVHFWLRQRQWKHGLVFORVXUHRISRWHQWLDOFRQIOLFWVRI
LQWHUHVWEDVHGRQWKHUHFRPPHQGDWLRQVRIWKH,QWHUQDWLRQDO&RPPLWWHHRI0HGLFDO-RXUQDO(GLWRUV³8QLIRUP5HTXLUHPHQWV
IRU0DQXVFULSWV6XEPLWWHGWR%LRPHGLFDO-RXUQDOV´ ZZZLFPMHRUJXSGDWHKWPO 7KHIRUPLVUHDGLO\DYDLODEOHRQWKH
PDQXVFULSWVXEPLVVLRQSDJHKWWSZZZHGLWRULDOPDQDJHUFRPMDLGVEDVLFVFLHQFHDQGFDQEHFRPSOHWHGDQGVXEPLWWHG
HOHFWURQLFDOO\3OHDVHQRWHWKDWDXWKRUVPD\VLJQWKHFRS\ULJKWWUDQVIHUDJUHHPHQWIRUPHOHFWURQLFDOO\)RUDGGLWLRQDO
LQIRUPDWLRQDERXWHOHFWURQLFDOO\VLJQLQJWKLVIRUPJRWRKWWSOLQNVOZZFRP=8$7$
&RS\ULJKW
$OODXWKRUVPXVWFRPSOHWHDQGVLJQDFRS\RIWKHMRXUQDO V&RS\ULJKW7UDQVIHU$JUHHPHQWDQGVXEPLWLWZKHQVXEPLWWLQJ
WKHRULJLQDOPDQXVFULSWRQOLQH
&RPSOLDQFHZLWK1,+DQG2WKHU5HVHDUFK)XQGLQJ$JHQF\$FFHVVLELOLW\5HTXLUHPHQWV
$QXPEHURIUHVHDUFKIXQGLQJDJHQFLHVQRZUHTXLUHRUUHTXHVWDXWKRUVWRVXEPLWWKHSRVWSULQW WKHDUWLFOHDIWHUSHHU
UHYLHZDQGDFFHSWDQFHEXWQRWWKHILQDOSXEOLVKHGDUWLFOH WRDUHSRVLWRU\WKDWLVDFFHVVLEOHRQOLQHE\DOOZLWKRXWFKDUJH$V

ϭϲ


DVHUYLFHWRRXUDXWKRUV/::ZLOOLGHQWLI\WRWKH1DWLRQDO/LEUDU\RI0HGLFLQH 1/0 DUWLFOHVWKDWUHTXLUHGHSRVLWDQGZLOO
WUDQVPLWWKHSRVWSULQWRIDQDUWLFOHEDVHGRQUHVHDUFKIXQGHGLQZKROHRULQSDUWE\WKH1DWLRQDO,QVWLWXWHVRI+HDOWK
:HOOFRPH7UXVW+RZDUG+XJKHV0HGLFDO,QVWLWXWHRURWKHUIXQGLQJDJHQFLHVWR3XE0HG&HQWUDO7KH&RS\ULJKW7UDQVIHU
$JUHHPHQWSURYLGHVWKHPHFKDQLVP
3DWLHQW$QRQ\PLW\DQG,QIRUPHG&RQVHQW
,WLVWKHDXWKRU VUHVSRQVLELOLW\WRHQVXUHWKDWDSDWLHQW VDQRQ\PLW\EHFDUHIXOO\SURWHFWHGDQGWRYHULI\WKDWDQ\
H[SHULPHQWDOLQYHVWLJDWLRQZLWKKXPDQVXEMHFWVUHSRUWHGLQWKHPDQXVFULSWZDVSHUIRUPHGZLWKLQIRUPHGFRQVHQWDQG
IROORZLQJDOOWKHJXLGHOLQHVIRUH[SHULPHQWDOLQYHVWLJDWLRQZLWKKXPDQVXEMHFWVUHTXLUHGE\WKHLQVWLWXWLRQ V ZLWKZKLFKDOO
WKHDXWKRUVDUHDIILOLDWHG$XWKRUVVKRXOGPDVNSDWLHQWV¶H\HVDQGUHPRYHSDWLHQWV¶QDPHVIURPILJXUHVXQOHVVWKH\REWDLQ
ZULWWHQFRQVHQWIURPWKHSDWLHQWVDQGVXEPLWZULWWHQFRQVHQWZLWKWKHPDQXVFULSW
3URWHFWLRQRI+XPDQ6XEMHFWVDQG$QLPDOVLQ5HVHDUFK
:KHQUHSRUWLQJH[SHULPHQWVLQYROYLQJKXPDQVXEMHFWVDXWKRUVVKRXOGLQGLFDWHZKHWKHUWKHSURFHGXUHVIROORZHGZHUHLQ
DFFRUGDQFHZLWKWKHHWKLFDOVWDQGDUGVRIWKHUHVSRQVLEOHFRPPLWWHHRQKXPDQH[SHULPHQWDWLRQ LQVWLWXWLRQDODQGQDWLRQDO 

w
n

DQGZLWKWKH+HOVLQNL'HFODUDWLRQRIDVUHYLVHGLQ
)RUUHVHDUFKLQYROYLQJDQLPDOVDXWKRUVVKRXOGLQGLFDWHZKHWKHUWKHSURFHGXUHVIROORZHGZHUHLQDFFRUGDQFHZLWKWKH
VWDQGDUGVVHWIRUWKLQWKH*XLGHIRUWKH&DUHDQG8VHRI/DERUDWRU\$QLPDOV SXEOLVKHGE\WKH1DWLRQDO$FDGHP\RI

To

6FLHQFH1DWLRQDO$FDGHP\3UHVV:DVKLQJWRQ'& 

e

3HUPLVVLRQV

C
ap

$XWKRUVPXVWVXEPLWZULWWHQSHUPLVVLRQIURPWKHFRS\ULJKWRZQHU XVXDOO\WKHSXEOLVKHU WRXVHGLUHFWTXRWDWLRQVWDEOHVRU
LOOXVWUDWLRQVWKDWKDYHDSSHDUHGLQFRS\ULJKWHGIRUPHOVHZKHUHDORQJZLWKFRPSOHWHGHWDLOVDERXWWKHVRXUFH$Q\
SHUPLVVLRQVIHHVWKDWPLJKWEHUHTXLUHGE\WKHFRS\ULJKWRZQHUDUHWKHUHVSRQVLELOLW\RIWKHDXWKRUVUHTXHVWLQJXVHRIWKH

35(3$5$7,212)0$186&5,37

of

ERUURZHGPDWHULDOQRWWKHUHVSRQVLELOLW\RI/LSSLQFRWW:LOOLDPV :LONLQV

ve
rs

UHYLVLRQEHIRUHXQGHUJRLQJSHHUUHYLHZ

ity

0DQXVFULSWVWKDWGRQRWDGKHUHWRWKHIROORZLQJLQVWUXFWLRQVZLOOEHUHWXUQHGWRWKHFRUUHVSRQGLQJDXWKRUIRUWHFKQLFDO

$57,&/(/,0,7$7,216±%(*,11,1*:,7+-8/<68%0,66,216
/LPLWDWLRQV

$EVWUDFWV

ZRUGVILJXUHVWDEOHVLIPRUH
WKHQXVH6XSSOHPHQWDO'LJLWDO&RQWHQW

6WUXFWXUHG
ZRUGV

,PSOHPHQWDWLRQDQG2SHUDWLRQDO
5HVHDUFK SXEOLVKHGRQOLQHRQO\ 

ZRUGVILJXUHVWDEOHVLIPRUH
WKHQXVH6XSSOHPHQWDO'LJLWDO&RQWHQW

6WUXFWXUHG
ZRUGV

5DSLG&RPPXQLFDWLRQV

ZRUGVILJXUHVWDEOHV

8QVWUXFWXUHG
ZRUGV

&ULWLFDO5HYLHZV

ZRUGVILJXUHVWDEOHV

8QVWUXFWXUHG
ZRUGV

%ULHI5HSRUWV

ZRUGVILJXUHVWDEOHV

8QVWUXFWXUHG
ZRUGV

/HWWHUWRWKH(GLWRU SXEOLVKHGRQOLQH
RQO\ 

ZRUGVILJXUHWDEOH

QRQH

U

2ULJLQDO$UWLFOHV

ni

$UWLFOHW\SH





ϭϳ


$57,&/(7<3(6
2ULJLQDO$UWLFOHV
7KHDERYHJXLGHOLQHVDSSO\WRWKHRULJLQDODUWLFOHIRUPDW$UWLFOHVVKRXOGEHOLPLWHGWRZRUGVILJXUHVWDEOHV,I
DGGLWLRQDOVSDFHLVQHHGHGWKHQXVH6XSSOHPHQWDO'LJLWDO&RQWHQWRSWLRQV7KHUHVKRXOGEHDVWUXFWXUHGDEVWUDFWRI
ZRUGVRUOHVV
,PSOHPHQWDWLRQDQG2SHUDWLRQDO5HVHDUFK 1(:$57,&/(7<3( 
-$,'6LVQRZDFFHSWLQJPDQXVFULSWVIRUDQHZIRFXVDUHDRILQWHUHVW,PSOHPHQWDWLRQDQG2SHUDWLRQDO5HVHDUFK,QWKH
FRQWH[WRI+,9$,'6ZLWKDGYDQFHVLQ+,9WKHUDS\DQGFDUHH[SDQVLRQRIJOREDODFFHVVWRWUHDWPHQWFDUHDQGSUHYHQWLRQ
,PSOHPHQWDWLRQDQG2SHUDWLRQDO5HVHDUFKZKLOHKDYLQJSDUWLFXODUUHOHYDQFHWRJOREDOKHDOWKLVDQLPSRUWDQWGRPHVWLF
IRFXVDVZHOO+RZHYHUWKHOHVVRQVOHDUQHGWKURXJKWKLVUHVHDUFKGLVFLSOLQHDUHSDUWLFXODUO\UHOHYDQWWRJXLGLQJEHVW
SUDFWLFHVLQORZUHVRXUFHVHWWLQJVDVDQWLUHWURYLUDOGUXJDFFHVVLVH[SDQGHG$UWLFOHVWKDWHQFRPSDVVWKHWUDQVODWLRQRI
NQRZOHGJHSUDFWLFHVDQGWHFKQRORJLHVLQWRFOLQLFDOFDUHRIDGXOWDQGSHGLDWULFSDWLHQWVZLWK+,9$,'6DQGWKHLUHYLGHQFH
EDVHGHIIHFWLYHQHVVLQ³UHDOZRUOGVHWWLQJV´DUHRISDUWLFXODULQWHUHVW

w
n

$OOPDQXVFULSWVVKRXOGEHVXEPLWWHGWKURXJKRQHRIWKHH[LVWLQJWKUHHVHFWLRQV%DVLFDQG7UDQVODWLRQDO6FLHQFH&OLQLFDO
6FLHQFHRU(SLGHPLRORJ\DQG3UHYHQWLRQXVLQJWKHDUWLFOHW\SH,PSOHPHQWDWLRQDQG2SHUDWLRQDO5HVHDUFK6WUXFWXUHRI

To

DUWLFOHLVWKHVDPHDV2ULJLQDO$UWLFOH
,IDFFHSWHGIRUSXEOLFDWLRQDUWLFOHVDUHSXEOLVKHG21/,1(21/<ZLWKWLWOHVDSSHDULQJLQWKHSULQWDQGRQOLQH

e

HGLWLRQWDEOHRIFRQWHQWV

C
ap

5DSLG&RPPXQLFDWLRQV

$UWLFOHVDFFHSWHGDV5DSLG&RPPXQLFDWLRQVZLOOQRUPDOO\EHSXEOLVKHGZLWKLQZHHNVRIDFFHSWDQFH:KHQVXEPLWWLQJD
SDSHUIRUFRQVLGHUDWLRQDVD5DSLG&RPPXQLFDWLRQSOHDVHDGKHUHWRWKHIROORZLQJJXLGHOLQHV
6XEPLW\RXUSDSHUWR(GLWRULDO0DQDJHUDQGGHVLJQDWHWKHDUWLFOHW\SHDV5DSLG&RPPXQLFDWLRQ3OHDVH

of

x

LQGLFDWHWRWKH(GLWRULQDFRYHUOHWWHUILOHZK\WKHSDSHUPHULWVVSHFLDODWWHQWLRQ
7KHSDSHUVKRXOGQRWH[FHHGZRUGVDQGILJXUHVWDEOHV

x

7KHSDSHUVKRXOGLQFOXGHDQXQVWUXFWXUHGDEVWUDFW ZRUGVRUOHVV NH\ZRUGVPHWKRGVUHVXOWVGLVFXVVLRQ

ve
rs

DQGUHIHUHQFHVHFWLRQV

ity

x

x

7KHWLWOHSDJHVKRXOGLQFOXGHWKHFRUUHVSRQGLQJDXWKRU VWHOHSKRQHDQGID[QXPEHUVDQGHPDLODGGUHVV

x

$XWKRUVZLOOUHFHLYHSURRIVRIWKHLUDUWLFOHIRUUHYLHZE\HPDLODQGZLOOEHH[SHFWHGWRUHWXUQFRUUHFWLRQVE\ID[

U

ni

ZLWKLQKRXUVRIUHFHLSW&KDQJHVUHFHLYHGDIWHUWKLVGHDGOLQHZLOOQRWEHDFFHSWHG
3DSHUVWKDWDUHQRWDFFHSWHGDV5DSLG&RPPXQLFDWLRQVPD\EHFRQVLGHUHGDVIXOOOHQJWKDUWLFOHV
&ULWLFDO5HYLHZV
3DSHUVUHYLHZLQJWKHOLWHUDWXUHRQDSDUWLFXODUO\WLPHO\DQGLQWHUHVWLQJWRSLFZLOOEHFRQVLGHUHGIRUSXEOLFDWLRQLQ-$,'6
$XWKRUVDUHHQFRXUDJHGWRNHHSUHYLHZDUWLFOHVWROHVVWKDQZRUGVDQGILJXUHVWDEOHVZLWKDQXQVWUXFWXUHGDEVWUDFW
RIZRUGVRUOHVV,QJHQHUDOUHYLHZDUWLFOHVZULWWHQDVZRUNIRUKLUHE\LQGXVWU\HPSOR\HHVZLOOQRWEHFRQVLGHUHGIRU
SXEOLFDWLRQ$OOIXQGLQJZULWLQJDVVLVWDQFHDQGRWKHUUHODWLRQVKLSVWRSRVVLEO\FRQIOLFWHGVRXUFHVPXVWEHIXOO\GLVFORVHGDW
WKHWLPHRIVXEPLVVLRQ
%ULHI5HSRUWV
%ULHI5HSRUWVDUHVKRUWYHUVLRQVRIFOLQLFDOVWXGLHV7KH\UHSUHVHQWREVHUYDWLRQVWKDWDUHSUHOLPLQDU\VSHDNIRU
WKHPVHOYHVRURIIHUQHZLQVLJKWLQWRDUHFRJQL]HGFRQGLWLRQ6XEPLVVLRQVVKRXOGQRWH[FHHGZRUGV
ILJXUHVWDEOHVZLWKDQXQVWUXFWXUHGDEVWUDFWRIZRUGVRUOHVV
/HWWHUVWRWKH(GLWRU
/HWWHUVWRWKH(GLWRUFDQSURYLGHDGGLWLRQDOFRPPHQWRQDQDUWLFOHSXEOLVKHGLQ-$,'6RUFDQEHDYHU\FRQFLVHUHSRUWRQ

ϭϴ


VWXG\ILQGLQJV/HWWHUVVKRXOGEHQRPRUHWKDQZRUGVDQGILJXUHWDEOH%HJLQQLQJZLWK-XO\
VXEPLVVLRQV/HWWHUVWRWKH(GLWRUZLOOEHSXEOLVKHG21/,1(21/<7LWOHZLOODSSHDULQSULQWDQGRQOLQHHGLWLRQ
WDEOHRIFRQWHQWV
2QOLQH6XEPLVVLRQ
0DQXVFULSWILOHVPXVWEHXSORDGHGLQWRWKH(GLWRULDO0DQDJHURQOLQHLQWHUIDFH0RVWZRUGSURFHVVLQJILOHIRUPDWVDUH
DFFHSWDEOH(GLWRULDO0DQDJHUZLOOWKHQFUHDWH3')ILOHVRIWKHDXWKRUV VXEPLVVLRQDQGWKHDXWKRUPXVWYLHZDQGDSSURYH
WKHILOHVEHIRUHWKH\ZLOOEHVXEPLWWHGWRWKHHGLWRULDORIILFH3OHDVHEHVXUHWKDWWKHPDQXVFULSWILOHFRQWDLQVFRPSOHWHWH[W
IRU\RXUVXEPLVVLRQ WLWOHSDJHDQGDEVWUDFW DVWKLVLVWKHILOHWKDWZLOOEHGRZQORDGHGE\WKHUHYLHZHUVDQGSXEOLVKHU
3OHDVHVHHWKHVHFWLRQVEHORZIRULQVWUXFWLRQVUHJDUGLQJ)LJXUHDQG7DEOHILOHV
2QFHWKHSDSHUKDVEHHQDFFHSWHGIRUSXEOLFDWLRQDQGILQDOYHUVLRQVRIWKHPDQXVFULSWILJXUHVDQGWDEOHILOHVKDYHEHHQ
XSORDGHGWRWKH(GLWRULDO0DQDJHULQWHUIDFH3')ILOHVZLOOQRWEHXVHGIRUW\SHVHWWLQJ7KLVLVLPSRUWDQWWRQRWHIRU7DEOH
DQG)LJXUHILOHVZKLFKPD\ORVHIRUPDWWLQJZKHQFRQYHUWHGWR3')EXWZLOOUHPDLQLQWDFWLQWKHLURULJLQDOILOHIRUPDW
7LWOH3DJH

w
n

$WLWOHSDJHPXVWEHLQFOXGHGLQWKHPDQXVFULSWILOH,QFOXGHRQWKHWLWOHSDJHD FRPSOHWHPDQXVFULSWWLWOHE DXWKRUV IXOO
QDPHVDFDGHPLFGHJUHHVDQGDIILOLDWLRQVF QDPHDQGDGGUHVVIRUFRUUHVSRQGHQFHLQFOXGLQJID[QXPEHUWHOHSKRQH

To

QXPEHUDQGHPDLODGGUHVVG DGGUHVVIRUUHSULQWVLIGLIIHUHQWIURPWKDWRIFRUUHVSRQGLQJDXWKRUH PHHWLQJVDWZKLFK
SDUWVRIWKHGDWDZHUHSUHVHQWHG LQFOXGLQJWLWOHRIFRQIHUHQFHFLW\DQGGDWH I VRXUFHVRIVXSSRUWDQGJ DUXQQLQJKHDG

e

RIQRPRUHWKDQFKDUDFWHUV
7KHWLWOHSDJHPXVWDOVRLQFOXGHGLVFORVXUHRIIXQGLQJUHFHLYHGIRUWKLVZRUNIURPDQ\RIWKHIROORZLQJRUJDQL]DWLRQV

C
ap

1DWLRQDO,QVWLWXWHVRI+HDOWK 1,+ :HOOFRPH7UXVW+RZDUG+XJKHV0HGLFDO,QVWLWXWH ++0, DQGRWKHU V 
$EVWUDFWDQG.H\:RUGV

of

7KHDEVWUDFWVKRXOGEHVWUXFWXUHGDQGOLPLWHGWRZRUGVGHSHQGLQJRQDUWLFOHW\SH,WPXVWEHIDFWXDODQG
FRPSUHKHQVLYH/LPLWWKHXVHRIDEEUHYLDWLRQVDQGDFURQ\PVDQGDYRLGJHQHUDOVWDWHPHQWV HJWKHVLJQLILFDQFHRIWKH

ity

UHVXOWVLVGLVFXVVHG /LVWWRNH\ZRUGVRUSKUDVHV
7H[W

ve
rs

2UJDQL]HWKHPDQXVFULSWILOHLQWRVHFWLRQVZLWKDSSURSULDWHVHFWLRQKHDGLQJV7KHVHTXHQFHVKRXOGEHDVIROORZVWLWOH
SDJHDEVWUDFWNH\ZRUGSDJHLQWURGXFWLRQPHWKRGVUHVXOWVGLVFXVVLRQVDFNQRZOHGJPHQWVUHIHUHQFHVWDEOHVILJXUHV
DQGILJXUHFDSWLRQV

ni

$XWKRUVVKRXOGW\SHZKHQHYHUSRVVLEOHDOOPDWKHPDWLFDODQGFKHPLFDOV\PEROVHTXDWLRQVDQGIRUPXODVDQGLGHQWLI\DOO

U

XQXVXDOV\PEROVWKHILUVWWLPHWKH\DUHXVHG'HILQHDEEUHYLDWLRQVDWILUVWPHQWLRQLQWH[WDQGLQHDFKWDEOHDQGILJXUH,ID
EUDQGQDPHLVFLWHGVXSSO\WKHPDQXIDFWXUHU VQDPHDQGDGGUHVV FLW\DQGVWDWHFRXQWU\ 
$EEUHYLDWLRQV
)RUDOLVWRIVWDQGDUGDEEUHYLDWLRQVFRQVXOWWKH&RXQFLORI%LRORJ\(GLWRUV6W\OH*XLGH DYDLODEOHIURPWKH&RXQFLORI
6FLHQFH(GLWRUV5RFNYLOOH3LNH%HWKHVGD0' RURWKHUVWDQGDUGVRXUFHV:ULWHRXWWKHIXOOWHUPIRUHDFK
DEEUHYLDWLRQDWLWVILUVWXVHXQOHVVLWLVDVWDQGDUGXQLWRIPHDVXUH
5HIHUHQFHV
7KHDXWKRUVDUHUHVSRQVLEOHIRUWKHDFFXUDF\RIWKHUHIHUHQFHV.H\WKHUHIHUHQFHV GRXEOHVSDFHG DWWKHHQGRIWKH
PDQXVFULSW ,IXVLQJ(QG1RWHVHWWKHVW\OHRXWSXWWR-$0$ &LWHUHIHUHQFHVLQWH[WLQRUGHURIDSSHDUDQFH&LWH
XQSXEOLVKHGGDWDVXFKDVSDSHUVVXEPLWWHGEXWQRW\HWDFFHSWHGIRUSXEOLFDWLRQRUSHUVRQDOFRPPXQLFDWLRQVLQ
SDUHQWKHVHVLQWKHWH[W,IWKHUHDUHPRUHWKDQDXWKRUVOLVWRQO\WKHILUVWDXWKRUVDQGWKHQXVHHWDO5HIHUWRWKH/LVWRI
-RXUQDOV,QGH[HGLQ,QGH[0HGLFXVIRUDEEUHYLDWLRQVRIMRXUQDOQDPHV6DPSOHUHIHUHQFHVDUHJLYHQEHORZ


ϭϵ


-RXUQDO$UWLFOH
6FKDPEHODQ0%HQVRQ&$&DUU$HWDO0DQDJHPHQWRIPHWDEROLFFRPSOLFDWLRQVDVVRFLDWHGZLWKDQWLUHWURYLUDO
WKHUDS\IRU+,9LQIHFWLRQUHFRPPHQGDWLRQVRIDQ,QWHUQDWLRQDO$,'66RFLHW\86$SDQHO-$FTXLU,PPXQH'HILF6\QGU
±
%RRN&KDSWHU
:RUWPDQQ5/%HQW]HO&-5HQDOKDQGOLQJRIXULFDFLG,Q0DVVU\6**ODVVRFN5-HGV0DVVU\DQG*ODVVRFN V
7H[WERRNRI1HSKURORJ\3KLDGHOSKLD/LSSLQFRWW:LOOLDPV :LONLQV±
(QWLUH%RRN
0DQGHOO*/0LOGYDQ'HGV$WODVRI$,'6UGHG3KLODGHOSKLD/LSSLQFRWW:LOOLDPV :LONLQV
6RIWZDUH

w
n

(SL,QIR>FRPSXWHUSURJUDP@9HUVLRQ$WODQWD&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ

To

2QOLQH-RXUQDOV

C
ap

e

)ULHGPDQ6$3UHHFODPSVLDDUHYLHZRIWKHUROHRISURVWDJODQGLQV2EVWHW*\QHFRO>VHULDORQOLQH@-DQXDU\±
$YDLODEOHIURP%56,QIRUPDWLRQ7HFKQRORJLHV0F/HDQ9$$FFHVVHG'HFHPEHU
'DWDEDVH

of

&$1&(51(73'4>GDWDEDVHRQOLQH@%HWKHVGD0'1DWLRQDO&DQFHU,QVWLWXWH8SGDWHG0DUFK

ity

:RUOG:LGH:HE

ve
rs

3DQHORQ&OLQLFDO3UDFWLFHVIRUWKH7UHDWPHQWRI+,9,QIHFWLRQ*XLGHOLQHVIRUWKHXVHRIDQWLUHWURYLUDODJHQWVLQ+,9
LQIHFWHGDGXOWVDQGDGROHVFHQWV'HSDUWPHQWRI+HDOWKDQG+XPDQ6HUYLFHVDQG+HQU\-.DLVHU)RXQGDWLRQ-DQXDU\
$YDLODEOHDWKWWSZZZKLYDWLVRUJJXLGHOLQHV$$SGI

ni

3DSHU3UHVHQWHGDWD&RQIHUHQFH

U

.RHQLJ/(OOHUEURFN73UDWW3DOPLUH0HWDO3URVSHFWLYHSUHGLFWRUVRIPHGLFDWLRQDGKHUHQFHDVWXG\RIWKHILUVWVL[
PRQWKVRIKLJKO\DFWLYHDQWLUHWURYLUDOWKHUDS\ +$$57 XVLQJHOHFWURQLFPRQLWRULQJ>:H3H%@3UHVHQWHGDW;,9
,QWHUQDWLRQDO$,'6&RQIHUHQFH%DUFHORQD

)LJXUHV
&LWHILJXUHVFRQVHFXWLYHO\LQWKHWH[WDQGQXPEHUWKHPLQWKHRUGHULQZKLFKWKH\DUHGLVFXVVHG6XEPLWDOODUWZRUNLQ
FDPHUDUHDG\IRUPWKURXJK(GLWRULDO0DQDJHU$XWKRUVPXVWVXEPLWILJXUHVDVVHSDUDWHHOHFWURQLFILOHV+LJKTXDOLW\KDUG
FRSLHVPD\EHUHTXHVWHGRQFHWKHPDQXVFULSWKDVEHHQDFFHSWHGIRUSXEOLFDWLRQ/HWWHULQJVKRXOGEHODUJHHQRXJKWKDWLW
ZLOOUHPDLQOHJLEOHDIWHUILJXUHUHGXFWLRQW\SHZULWWHQRUXQSURIHVVLRQDOOHWWHULQJLVXQDFFHSWDEOH)LJXUHSDUWV $%& PD\
EHOHIWXQODEHOHG EXWFOHDUO\PDUNHGRQEDFN IRUSURIHVVLRQDOSODFHPHQWE\WKHMRXUQDO VSULQWHU
)LJXUH/HJHQGV
/HJHQGVPXVWEHVXEPLWWHGIRUDOOILJXUHV7KH\VKRXOGEHLQFOXGHGLQWKHPDQXVFULSWILOHVKRXOGEHEULHIDQGVSHFLILFDQG
VKRXOGDSSHDURQDVHSDUDWHPDQXVFULSWSDJHDIWHUWKHUHIHUHQFHV8VHVFDOHPDUNHUVLQWKHLPDJHIRUHOHFWURQ
PLFURJUDSKVDQGLQGLFDWHWKHW\SHRIVWDLQXVHG

ϮϬ


&RORU)LJXUHV
7KHMRXUQDODFFHSWVIRUSXEOLFDWLRQFRORUILJXUHVWKDWZLOOHQKDQFHDQDUWLFOH$XWKRUVZKRVXEPLWFRORUILJXUHVZLOOUHFHLYH
DQHVWLPDWHRIWKHFRVWIRUFRORUUHSURGXFWLRQ,IWKH\GHFLGHQRWWRSD\IRUFRORUUHSURGXFWLRQWKH\FDQUHTXHVWWKDWWKH
ILJXUHVEHFRQYHUWHGWREODFNDQGZKLWHDWQRFKDUJH
'LJLWDO)LJXUHV
(OHFWURQLFDUWVKRXOGEHFUHDWHGVFDQQHGDQGVDYHGDQGVXEPLWWHGDVHLWKHUD7,)) WDJJHGLPDJHILOHIRUPDW DQ(36
HQFDSVXODWHGSRVWVFULSW ILOHRUD337 3RZHU3RLQW ILOH/LQHDUWPXVWKDYHDUHVROXWLRQRIDWOHDVWGSL GRWVSHU
LQFK DQGHOHFWURQLFSKRWRJUDSKV²UDGLRJUDSKV&7VFDQVDQGVRRQ²DQGVFDQQHGLPDJHVPXVWKDYHDUHVROXWLRQRIDW
OHDVWGSL,IIRQWVDUHXVHGLQWKHDUWZRUNWKH\PXVWEHFRQYHUWHGWRSDWKVRURXWOLQHVRUWKH\PXVWEHHPEHGGHGLQ
WKHILOHV&RORULPDJHVPXVWEHFUHDWHGVFDQQHGDQGVXEPLWWHGDV&0<.ILOHV)LOHVVKRXOGEHVXEPLWWHGHOHFWURQLFDOO\
WKURXJKWKH(GLWRULDO0DQDJHULQWHUIDFH3OHDVHQRWHWKDWDUWZRUNJHQHUDWHGIURPRIILFHVXLWHSURJUDPVVXFKDV&RUHO
'UDZDQG06:RUGDQGDUWZRUNGRZQORDGHGIURPWKH,QWHUQHW -3(*RU*,))ILOHV FDQQRWEHXVHG
6XSSOHPHQWDO'LJLWDO&RQWHQW 6'& 

w
n

$XWKRUVPD\VXEPLW6'&YLD(GLWRULDO0DQDJHUWR/::MRXUQDOVWKDWHQKDQFHWKHLUDUWLFOH VWH[WWREHFRQVLGHUHGIRU
RQOLQHSRVWLQJ6'&PD\LQFOXGHVWDQGDUGPHGLDVXFKDVWH[WGRFXPHQWVJUDSKVDXGLRYLGHRHWF2QWKH$WWDFK)LOHV

To

SDJHRIWKHVXEPLVVLRQSURFHVVSOHDVHVHOHFW6XSSOHPHQWDO$XGLR9LGHRRU'DWDIRU\RXUXSORDGHGILOHDVWKH
6XEPLVVLRQ,WHP,IDQDUWLFOHZLWK6'&LVDFFHSWHGRXUSURGXFWLRQVWDIIZLOOFUHDWHD85/ZLWKWKH6'&ILOH7KH85/ZLOO

C
ap

e

EHSODFHGLQWKHFDOORXWZLWKLQWKHDUWLFOH6'&ILOHVDUHQRWFRS\HGLWHGE\/::VWDIIWKH\ZLOOEHSUHVHQWHGGLJLWDOO\DV
VXEPLWWHG)RUDOLVWRIDOODYDLODEOHILOHW\SHVDQGGHWDLOHGLQVWUXFWLRQVSOHDVHYLVLWKWWSOLQNVOZZFRP$
6'&&DOORXWV

6XSSOHPHQWDO'LJLWDO&RQWHQWPXVWEHFLWHGFRQVHFXWLYHO\LQWKHWH[WRIWKHVXEPLWWHGPDQXVFULSW&LWDWLRQVVKRXOGLQFOXGH

of

WKHW\SHRIPDWHULDOVXEPLWWHG $XGLR)LJXUH7DEOHHWF EHFOHDUO\ODEHOHGDV6XSSOHPHQWDO'LJLWDO&RQWHQWLQFOXGH
WKHVHTXHQWLDOOLVWQXPEHUDQGSURYLGHDGHVFULSWLRQRIWKHVXSSOHPHQWDOFRQWHQW$OOGHVFULSWLYHWH[WVKRXOGEHLQFOXGHGLQ

ity

WKHFDOORXWDVLWZLOOQRWDSSHDUHOVHZKHUHLQWKHDUWLFOH
([DPSOH

ve
rs

:HSHUIRUPHGPDQ\WHVWVRQWKHGHJUHHVRIIOH[LELOLW\LQWKHHOERZ VHH9LGHR6XSSOHPHQWDO'LJLWDO&RQWHQWZKLFK
GHPRQVWUDWHVHOERZIOH[LELOLW\ DQGIRXQGRXUUHVXOWVLQFRQFOXVLYH
/LVWRI6XSSOHPHQWDO'LJLWDO&RQWHQW

ni

$OLVWLQJRI6XSSOHPHQWDO'LJLWDO&RQWHQWPXVWEHVXEPLWWHGDWWKHHQGRIWKHPDQXVFULSWILOH,QFOXGHWKH6'&QXPEHUDQG
ILOHW\SHRIWKH6XSSOHPHQWDO'LJLWDO&RQWHQW7KLVWH[WZLOOEHUHPRYHGE\RXUSURGXFWLRQVWDIIDQGQRWEHSXEOLVKHG

U

([DPSOH
6XSSOHPHQWDO'LJLWDO&RQWHQWZPY
6'&)LOH5HTXLUHPHQWV

$OODFFHSWDEOHILOHW\SHVDUHSHUPLVVLEOHXSWR0%V)RUDXGLRRUYLGHRILOHVJUHDWHUWKDQ0%VDXWKRUVVKRXOGILUVW
TXHU\WKHMRXUQDORIILFHIRUDSSURYDO)RUDOLVWRIDOODYDLODEOHILOHW\SHVDQGGHWDLOHGLQVWUXFWLRQVSOHDVHYLVLW
KWWSOLQNVOZZFRP$3OHDVHGRQRWVXEPLWSGIV
7DEOHV
&UHDWHWDEOHVXVLQJWKHWDEOHFUHDWLQJDQGHGLWLQJIHDWXUHRI\RXUZRUGSURFHVVLQJVRIWZDUH HJ:RUG:RUG3HUIHFW 'R
QRWXVH([FHORUFRPSDUDEOHVSUHDGVKHHWSURJUDPV*URXSDOOWDEOHVWRJHWKHUDQGXSORDGWKHPLQDVHSDUDWHILOH&LWH
WDEOHVFRQVHFXWLYHO\LQWKHWH[WDQGQXPEHUWKHPLQWKDWRUGHU.H\HDFKRQDVHSDUDWHVKHHWDQGLQFOXGHWKHWDEOHWLWOH
DSSURSULDWHFROXPQKHDGVDQGH[SODQDWRU\OHJHQGV LQFOXGLQJGHILQLWLRQVRIDQ\DEEUHYLDWLRQVXVHG 'RQRWHPEHG
WDEOHVZLWKLQWKHERG\RIWKHPDQXVFULSW7KH\VKRXOGEHVHOIH[SODQDWRU\DQGVKRXOGVXSSOHPHQWUDWKHUWKDQGXSOLFDWH
WKHPDWHULDOLQWKHWH[W

Ϯϭ


6W\OH
WK

3DWWHUQPDQXVFULSWVW\OHDIWHUWKH$PHULFDQ0HGLFDO$VVRFLDWLRQ0DQXDORI6W\OH  HGLWLRQ 6WHGPDQ V0HGLFDO
WK

WK

'LFWLRQDU\  HGLWLRQ DQG0HUULDP:HEVWHU V&ROOHJLDWH'LFWLRQDU\  HGLWLRQ VKRXOGEHXVHGDVVWDQGDUGUHIHUHQFHV
5HIHUWRGUXJVDQGWKHUDSHXWLFDJHQWVE\WKHLUDFFHSWHGJHQHULFRUFKHPLFDOQDPHVDQGGRQRWDEEUHYLDWHWKHP8VH
FRGHQXPEHUVRQO\ZKHQDJHQHULFQDPHLVQRW\HWDYDLODEOH,QWKDWFDVHVXSSO\WKHFKHPLFDOQDPHDQGDILJXUHJLYLQJ
WKHFKHPLFDOVWUXFWXUHRIWKHGUXJ&DSLWDOL]HWKHWUDGHQDPHVRIGUXJVDQGSODFHWKHPLQSDUHQWKHVHVDIWHUWKHJHQHULF
QDPHV7RFRPSO\ZLWKWUDGHPDUNODZLQFOXGHWKHQDPHDQGORFDWLRQ FLW\DQGVWDWHLQ86$FLW\DQGFRXQWU\RXWVLGH
86$ RIWKHPDQXIDFWXUHURIDQ\GUXJVXSSO\RUHTXLSPHQWPHQWLRQHGLQWKHPDQXVFULSW8VHWKHPHWULFV\VWHPWR
H[SUHVVXQLWVRIPHDVXUHDQGGHJUHHV&HOVLXVWRH[SUHVVWHPSHUDWXUHVDQGXVH6,XQLWVUDWKHUWKDQFRQYHQWLRQDOXQLWV

2EOLJDWLRQWR5HJLVWHU&OLQLFDO7ULDOV
-$,'6KDVDGRSWHGWKHVWDQGDUGVRIWKH,QWHUQDWLRQDO&RPPLWWHHRI0HGLFDO-RXUQDO(GLWRUVZLWKUHJDUGWRWKHUHJLVWUDWLRQ
RIFOLQLFDOWULDOV$VDFRQGLWLRQRIFRQVLGHUDWLRQIRUSXEOLFDWLRQGDWDIURPUHVHDUFKSURMHFWV³SURVSHFWLYHO\DVVLJQLQJ
KXPDQVXEMHFWVWRLQWHUYHQWLRQRUFRQFXUUHQWFRPSDULVRQRUFRQWUROJURXSVWRVWXG\WKHFDXVHDQGHIIHFWUHODWLRQVKLS
EHWZHHQDPHGLFDOLQWHUYHQWLRQDQGDKHDOWKRXWFRPH´PXVWEHUHJLVWHUHGLQDSXEOLFWULDOVUHJLVWU\7KH3URWRFRO

w
n

5HJLVWUDWLRQ6\VWHP KWWSSUVLQIRFOLQLFDOWULDOVJRY RIIHUHGWKURXJKWKH861DWLRQDO,QVWLWXWHVRI+HDOWKLVRQHVXFK
UHJLVWU\

To

*HQ%DQN$FFHVVLRQ1XPEHUV

:KHQPDQXVFULSWVLQFOXGHRUGHVFULEHRULJLQDOQXFOHRWLGHRUDPLQRDFLGVHTXHQFHGDWDWKHVHTXHQFHPXVWEHVXEPLWWHG
WRWKH*HQ%DQN(0%/''%-VHTXHQFHGDWDEDVHDQGDQDFFHVVLRQQXPEHUREWDLQHGIURPWKHP7KLVDFFHVVLRQQXPEHU

C
ap

e

PXVWEHUHWXUQHGWRWKHMRXUQDOZKHUHLWZLOOEHSODFHGDIWHUWKH.H\:RUGVRQWKHWLWOHSDJHLQWKHSULQWHGDUWLFOH85/VIRU
WKHPHPEHUVRIWKH,QWHUQDWLRQDO1XFOHRWLGH6HTXHQFH'DWDEDVH&ROODERUDWLRQ *HQ%DQN(0%/''%- DUHDVIROORZV
UHVSHFWLYHO\ KWWSZZZQFELQOPQLKJRY%DQN,WKWWSZZZHELDFXNHPEOKWWSZZZGGEMQLJDFMS

of

3DJH3URRIVDQG&RUUHFWLRQV

3')ILOHVRIWKHFRS\HGLWHGW\SHVHWSDJHVDQGVXSSRUWGRFXPHQWV HJUHSULQWRUGHUIRUP ZLOOEHVHQWWRWKH

ity

FRUUHVSRQGLQJDXWKRUYLDHPDLO&RPSOHWHLQVWUXFWLRQVZLOOEHSURYLGHGZLWKWKHHPDLOIRUGRZQORDGLQJDQGSULQWLQJWKH
ILOHVDQGIRUID[LQJWKHFRUUHFWHGSDJHVWRWKHSXEOLVKHU,WLVWKHDXWKRU VUHVSRQVLELOLW\WRHQVXUHWKDWWKHUHDUHQRHUURUVLQ

ve
rs

WKHSURRIV&KDQJHVWKDWKDYHEHHQPDGHWRFRQIRUPWRMRXUQDOVW\OHVKRXOGEHDOORZHGWRVWDQGLIWKH\GRQRWDOWHUWKH
DXWKRUV¶PHDQLQJ2QO\FULWLFDOFKDQJHVLPSURYLQJWKHDFFXUDF\RIWKHFRQWHQWZLOOEHPDGH&KDQJHVWKDWDUHVW\OLVWLFRU
DUHDUHZRUNLQJRISUHYLRXVO\DFFHSWHGPDWHULDOZLOOQRWEHDOORZHG7KHSXEOLVKHUUHVHUYHVWKHULJKWWRGHQ\DQ\FKDQJHV
WKDWGRQRWDIIHFWWKHDFFXUDF\RIWKHFRQWHQW$XWKRUVPD\EHFKDUJHGIRUDOWHUDWLRQVWRWKHSURRIVEH\RQGWKRVHUHTXLUHG

U

ni

WRFRUUHFWHUURUVRUWRDQVZHUTXHULHV3URRIVPXVWEHFKHFNHGFDUHIXOO\DQGFRUUHFWLRQVID[HGZLWKLQWRKRXUVRI
UHFHLSWDVUHTXHVWHGLQWKHFRYHUOHWWHUDFFRPSDQ\LQJWKHSDJHSURRIV
5HSULQWV
5HSULQWRUGHUVVKRXOGEHVXEPLWWHGWRWKH5HSULQWV'HSDUWPHQW RUUHSULQWVJURXS#/::FRP 3D\PHQW
IRUUHSULQWVRUDSXUFKDVHRUGHUQXPEHUPXVWDFFRPSDQ\\RXURUGHUIRUP2UGHUVZLWKRXWWKHVHFDQQRWEHIXOILOOHG0RUH
LQIRUPDWLRQFDQEHREWDLQHGDWKWWSZZZOZZFRPSHULRGLFDOVDXWKRUUHSULQWV







ϮϮ


$SSHQGL[
7DEOH'LVWULEXWLRQRIGHPRJUDSKLFDQGFOLQLFDOGDWDDPRQJVWQHZO\GLDJQRVHG+,9LQGLYLGXDOV Q  VWUDWLILHGE\WKRVH
WKDWKDGDODERUDWRU\&'FRXQWGRQH Q  DQGWKRVHWKDWGLGQRW Q  
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Ϯϯ


$SSHQGL[([SODQDWLRQIRUWKHGLIIHUHQFHLQVDPSOHVL]HLQWKHSURWRFRODQGDUWLFOH

7KHVDPSOHVVL]HZDVFDOFXODWHGLQHDUO\1RYHPEHU,WZDVEDVHGRQGDWDH[WUDFWHGIURPWKH
PRELOHVHUYLFHGDWDEDVH7KXVZHHVWLPDWHGWKHQXPEHURISRWHQWLDOO\HOLJLEOHSDWLHQWV LHQHZO\
LGHQWLILHG+,9SDWLHQWVWKDWVXFFHVVIXOO\UHFHLYHGD&'FRXQWUHVXOW ZDVEDVHGRQWKHQXPEHU
VHHQLQSUHYLRXVPRQWKV

7KHVDPSOHVL]HLQWKHSURWRFROIRUQHZO\LGHQWLILHG+,9SDWLHQWVWKDWVXFFHVVIXOO\UHFHLYHGD&'
FRXQWUHVXOW Q  ZDVUHODWLYHO\KLJKHUWKDQWKHILQDOVDPSOHVL]H Q  LQGLFDWHGLQWKH
PDQXVFULSWGXHWRVHYHUDOUHDVRQV


w
n

 7KHPRELOHVHUYLFHRQO\RSHUDWHGIRUKDOIWKHZRUNLQJPRQWKLQ'HFHPEHUDVWKHSURMHFW
FORVHGGRZQIRUWKHKROLGD\VWKXVWKHQXPEHURISRWHQWLDOO\HOLJLEOHFOLHQWVZDVFRQVLGHUDEO\

To

ORZHUWKDQSUHYLRXVPRQWKV

 $IWHU,REWDLQHGUHVHDUFKHWKLFVSHUPLVVLRQWRFRQGXFWWKHVWXG\,SK\VLFDOO\UHWULHYHGDOO

C
ap

e

SDWLHQWGDWDDQGFOHDQHGWKHGDWDEDVH6RPHSDWLHQWGDWDZDVHUURQHRXVO\HQWHUHGDQG
PRVWSDWLHQWVWKDWUHFHLYHGQRWLILFDWLRQRIWKHLU&'FRXQWUHVXOWYLDSRVWZDVGURSSHGIURP
WKHVDPSOHDVLWZDVQRWFHUWDLQZKHWKHUWKH\UHFHLYHGWKHLUUHVXOWRUQRW

of
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$SSHQGL[
7DEOH'HVFULSWLRQRIGHPRJUDSKLFDQGFOLQLFDOGDWDDPRQJVWQHZO\GLDJQRVHG+,9LQGLYLGXDOVLQWKH!FHOOVXOVWUDWXP
1  ZKRZHUHUDQGRPO\VHOHFWHG Q  FRPSDUHGWRWKRVHWKDWZHUHQRWVHOHFWHG Q  
&'&2817! FHOOVXO
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$SSHQGL[

7DEOH'LVWULEXWLRQRIGHPRJUDSKLFDQGFOLQLFDOGDWDDPRQJVWQHZO\GLDJQRVHG+,9LQGLYLGXDOVWKDWKDGDODERUDWRU\&'
FRXQWGRQH Q  VWUDWLILHGE\WKRVHZKRUHFHLYHGWKHLU&'FRXQWUHVXOW Q  DQGWKRVHWKDWGLGQRW Q  


7RWDO
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/DERUDWRU\&'FRXQWUHVXOWUHFHLYHG <HV 

$QHZO\GLDJQRVHG+,9LQGLYLGXDOZKRWHVWHGDWWKHPRELOH
XQLWDQGZDVVXEVHTXHQWO\VXFFHVVIXOO\FRQWDFWHG
WHOHSKRQLFDOO\RUE\KRPHYLVLW DQGUHFHLYHGKLVKHUODERUDWRU\
&'FRXQWWHVWUHVXOWDVGRFXPHQWHGRQWKH7XWX7HVWHU
IROORZXSIRUP

/DERUDWRU\&'FRXQWUHVXOWUHFHLYHG 1R 

$QHZO\GLDJQRVHG+,9LQGLYLGXDOZKRWHVWHGDWWKHPRELOH
XQLWDQGFRXOGQRWEHWUDFHG WHOHSKRQLFDOO\RUE\KRPHYLVLW 
DQGWKXVGLGQRWUHFHLYHKLVKHUEDVHOLQHODERUDWRU\&'FRXQW
WHVWUHVXOWIURPWKH7XWX7HVWHUDVGRFXPHQWHGRQWKH7XWX
7HVWHUIROORZXSIRUP

/LQNHGWRFDUH <HV 

$QHZO\GLDJQRVHG+,9LQGLYLGXDOZKRDFFHVVHG+,9FDUHDWD
PRELOHXQLW

/LQNHGWRFDUH 1R 

w
n

SXEOLFKHDOWKFDUHIDFLOLW\DWOHDVWRQFHDIWHUWHVWLQJRQWKH

To

$QHZO\GLDJQRVHG+,9LQGLYLGXDOZKRGLGQRWDFFHVV+,9
FDUHDWDSXEOLFKHDOWKFDUHIDFLOLW\DWOHDVWRQFHDIWHUWHVWLQJRQ
WKHPRELOHXQLW

e

35(',&725
3UHVHQFHRI7%V\PSWRPV <HV 

'(),1,7,21

C
ap

$QHZO\GLDJQRVHG+,9SDWLHQWZKRKDGRQHRUPRUH7%
V\PSWRPV LHFRXJKRUIHYHUIRU!ZHHNVZHLJKWORVVRI!
NJVLQWKHODVWPRQWKGUHQFKLQJQLJKWVZHDWVORVVRI
DSSHWLWHEORRGVWDLQHGVSXWXP DVGRFXPHQWHGE\WKHQXUVHRQ

of

WKHUHIHUUDOOHWWHU

$QHZO\GLDJQRVHG+,9SDWLHQWZKRKDGQRQHRIWKHIROORZLQJ

ve
rs

ity

3UHVHQFHRI7%V\PSWRPV 1R 

U

ni

'LVFORVHGDQ+,9VWDWXV <HV 

'LVFORVHGDQ+,9VWDWXV 1R 

7%V\PSWRPV LHFRXJKRUIHYHUIRU!ZHHNVZHLJKWORVVRI
!NJVLQWKHODVWPRQWKGUHQFKLQJQLJKWVZHDWVORVVRI
DSSHWLWHEORRGVWDLQHGVSXWXP DVGRFXPHQWHGE\WKHQXUVH
RQWKH7XWX7HVWHUFOLHQWIRUP
$ QHZO\GLDJQRVHG +,9 SDWLHQW ZKR GLVFORVHG KLVKHU +,9
VWDWXV WR DQRWKHU LQGLYLGXDO DV GRFXPHQWHG RQ WKH VWXG\
TXHVWLRQQDLUH

$ QHZO\GLDJQRVHG +,9 SDWLHQWZKR GLG QRW GLVFORVHG KLVKHU
+,9VWDWXVWR DQRWKHU LQGLYLGXDODV GRFXPHQWHG RQ WKHVWXG\
TXHVWLRQQDLUH


$FFHVVWRDFHOOSKRQH <HV 

$QHZO\GLDJQRVHG+,9SDWLHQWZKRSURYLGHGFRXQVHORUVZLWK
DFHOOSKRQHQXPEHUDVGRFXPHQWHGRQWKH7XWX7HVWHUORFDWRU
IRUP

$FFHVVWRDFHOOSKRQH 1R 

$ QHZO\GLDJQRVHG +,9 SDWLHQW ZKR GLG QRW SURYLGH
FRXQVHORUV ZLWK D FHOOSKRQH QXPEHU DV GRFXPHQWHG RQ WKH
7XWX7HVWHUORFDWRUIRUP

6H[ 0DOH 

$ QHZO\GLDJQRVHG +,9 SDWLHQW ZKR VHOIUHSRUWHG EHLQJ PDOH
RQ WKH GD\ RI GLDJQRVLV DV GRFXPHQWHG RQ WKH 7XWX 7HVWHU
FOLHQWIRUP

Ϯϳ


$ QHZO\GLDJQRVHG +,9 SDWLHQW ZKR VHOIUHSRUWHG EHLQJ

6H[ )HPDOH 

IHPDOH RQ WKH GD\ RI GLDJQRVLV DV GRFXPHQWHG RQ WKH 7XWX
7HVWHUFOLHQWIRUP
7KH DYHUDJH DJH RI +,9 SDWLHQWV RQ WKH GD\ RI GLDJQRVLV DV

0HDQDJH

GRFXPHQWHGRQWKH7XWX7HVWHUFOLHQWIRUP
$OOQHZO\GLDJQRVHG+,9SDWLHQWVWKDWZHUHOHVVWKDQRUHTXDO

$JH \HDUV 

WR\HDUVRIDJHRQWKHGD\RIGLDJQRVLVDVGRFXPHQWHGRQ
WKH7XWX7HVWHU&OLHQW)RUP
$OO QHZO\GLDJQRVHG +,9 SDWLHQWV WKDW ZHUH JUHDWHU WKDQ RU

$JH \HDUV 

HTXDO WR  \HDUV RI DJH RQ WKH GD\ RI GLDJQRVLV DV
GRFXPHQWHGRQWKH7XWX7HVWHU&OLHQW)RUP

(YHUKDGDQ+,9WHVW

$QHZO\GLDJQRVHG+,9SDWLHQWWKDWXQGHUZHQW+,9WHVWLQJLQ

SULRUWRWHVWLQJDWWKHPRELOHXQLW

WKH SDVW EHIRUH DW DQ DOWHUQDWH WHVWLQJ IDFLOLW\ DV GRFXPHQWHG
RQWKH7XWX7HVWHUFOLHQWIRUP
7KH DYHUDJH &' FRXQW RI DOO QHZO\GLDJQRVHG +,9 SDWLHQWV

0HDQODERUDWRU\&'FRXQW FHOOVO 

w
n

RQWKHGD\RIGLDJQRVLVDVGRFXPHQWHGRQWKHODERUDWRU\UHVXOW
VKHHW

$OO QHZO\GLDJQRVHG +,9 SDWLHQWV WKDW KDG D EDVHOLQH

To

/DERUDWRU\&'FRXQW&'FHOOVO

ODERUDWRU\&'FRXQWUHVXOWOHVVWKDQRUHTXDOWRFHOOVORQ
WKH GD\ RI GLDJQRVLV DV GRFXPHQWHG RQ WKH ODERUDWRU\ UHVXOW

e

VKHHW

$OO QHZO\GLDJQRVHG +,9 SDWLHQWV WKDW KDG D EDVHOLQH

C
ap

/DERUDWRU\&'FRXQW&'!FHOOVO

ODERUDWRU\&'FRXQWUHVXOWJUHDWHUWKDQRUHTXDOWRFHOOVO
RQWKHGD\RIGLDJQRVLVDVGRFXPHQWHGRQWKHODERUDWRU\UHVXOW

of

VKHHW
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ity

GLDJQRVHG SDWLHQW RQ WKH GD\ RIGLDJQRVLV DV GRFXPHQWHG RQ
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0HDQ%0,

U

ni

&RPSOHWHGSULPDU\VFKRRO <HV 

&RPSOHWHGSULPDU\VFKRRO 1R 

WKH7XWX7HVWHUFOLHQWIRUP
7KH DYHUDJH ERG\ PDVV LQGH[ ZHLJKWKHLJKW  RI QHZO\
GLDJQRVHGSDWLHQWVRQWKHGD\RIGLDJQRVLVDVGRFXPHQWHGRQ
WKH7XWX7HVWHUFOLHQWIRUP
$QHZO\GLDJQRVHG+,9SDWLHQWVZKRVHOIUHSRUWHGWKDWKHVKH
SDVVHG VWDQGDUG JUDGH  DV GRFXPHQWHG RQ WKH VWXG\
TXHVWLRQQDLUH
$QHZO\GLDJQRVHG+,9SDWLHQWVZKRVHOIUHSRUWHGWKDWKHVKH
GLGQRWJRWRSULPDU\VFKRRORUGLGQRWSDVVFRPSOHWHVWDQGDUG
JUDGHDVGRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH

(PSOR\PHQWVWDWXV 8QHPSOR\HG 

$ QHZO\GLDJQRVHG +,9 SDWLHQWZKR VHOIUHSRUWHG WKDW KHVKH
GRHV QRW KDYH D MRE SDUW WLPH FDVXDO IXOOWLPH  DV
GRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH

(PSOR\PHQWVWDWXV (PSOR\HG 

$ QHZO\GLDJQRVHG +,9 SDWLHQWZKR VHOIUHSRUWHG WKDW KHVKH
GRHV  KDYH D MRE SDUW WLPHFDVXDO IXOOWLPH  DV GRFXPHQWHG
RQWKHVWXG\TXHVWLRQQDLUH

'ZHOOLQJ ,QIRUPDO 

$ QHZO\GLDJQRVHG +,9 SDWLHQWZKR VHOIUHSRUWHG WKDW KHVKH
OLYHV LQ D GZHOOLQJ WKDW LV FRQVWUXFWHG ZLWK WLQZRRGFDUGERDUG
DVGRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH

'ZHOOLQJ )RUPDO 

$ QHZO\GLDJQRVHG +,9 SDWLHQWZKR VHOIUHSRUWHG WKDW KHVKH
OLYHV LQ D GZHOOLQJ ZLWK EULFN ZDOOV FHPHQWZRRGHQ IORRUV DV
GRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH

Ϯϴ


$ QHZO\GLDJQRVHG +,9 SDWLHQWZKR VHOIUHSRUWHG WKDW KLVKHU

6HOIUDWLQJRIKHDOWKVWDWXV VWURQJ 

FXUUHQW KHDOWK ZDV JRRGVWURQJ DV GRFXPHQWHG RQ WKH VWXG\
TXHVWLRQQDLUH
$ QHZO\GLDJQRVHG +,9 SDWLHQWZKR VHOIUHSRUWHG WKDW KLVKHU

6HOIUDWLQJRIKHDOWKVWDWXV DYHUDJHZHDN 

FXUUHQW KHDOWK ZDV ILQHDYHUDJH RU EDGZHDN DV GRFXPHQWHG
RQWKHVWXG\TXHVWLRQQDLUH

0HDQ WLPH PRQWKV  IURP GLDJQRVLV WR DFFHVVLQJ +,9 7KH DYHUDJH WLPH PRQWKV  EHWZHHQ WKH GDWH RI D SDWLHQW¶V
+,9GLDJQRVLVDQGWKHGDWHKHVKHHQUROOHGLQFDUHDWDKHDOWK

FDUH

FDUHIDFLOLW\DVGRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH
$QHZO\GLDJQRVHG+,9SDWLHQWZLWKDEDVHOLQHODERUDWRU\&'

2Q$57

FRXQWFHOOVXOWKDWVHOIUHSRUWHGKHVKHDFFHVVHGDKHDOWK
FDUH IDFLOLW\ DQG VWDUWHG $57 DV GRFXPHQWHG RQ WKH VWXG\
TXHVWLRQQDLUH

0HDQ WLPH PRQWKV  IURP DFFHVVLQJ FDUH WR VWDUWLQJ
7KH DYHUDJH WLPH PRQWKV  EHWZHHQ WKH GDWH WKH QHZO\

$57

w
n

GLDJQRVHG $57HOLJLEOH SDWLHQW ODERUDWRU\ &' FRXQW 
FHOOVXO DFFHVVHGFDUHDQGWKHGDWHKHVKHFRPPHQFHG$57
DVGRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH
7KH DYHUDJH WLPH PRQWKV  EHWZHHQ WKH GDWH WKH QHZO\

To

0HDQWLPH PRQWKV IURPGLDJQRVLVWRVWDUWLQJ$57

GLDJQRVHG $57HOLJLEOH SDWLHQW ODERUDWRU\ &' FRXQW 

e

FHOOVXO ZDVGLDJQRVHGDQGWKHGDWHKHVKHFRPPHQFHG$57

C
ap

DVGRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH
$ QHZO\GLDJQRVHG $57HOLJLEOH SDWLHQW ODERUDWRU\ &' FRXQW

6FKHGXOHGWRVWDUW$57

 FHOOVXO  WKDW GLG QRW FRPPHQFH $57 EXW ZDV LQ WKH
VFUHHQLQJSHULRGDQGZDVDJLYHQDGDWHWRFRPPHQFH$57DV

of

GRFXPHQWHGRQWKHVWXG\TXHVWLRQQDLUH
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