MEASURING PATIENT-REPORTED OUTCOMES IN
TUBERCULOSIS

by

NA GUO

M.D., Shandong University, China, 2001

M.P.H., University of Alberta, Edmonton, Canada, 2006

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

in

THE FACULTY OF GRADUATE STUDIES

(Pharmaceutical Sciences)

THE UNIVERSITY OF BRITISH COLUMBIA

(Vancouver)

September 2010

© Na Guo, 2010



ABSTRACT

Objectives: The primary objectives of this thesis were to: (1) measure health-related quality of
life (HRQL) and health state utility values (HSUVs) among patients with active tuberculosis (TB)
disease and latent tuberculosis infection (LTBI); (2) investigate the relationship between HRQL
and adverse drug reactions (ADR) among active TB patients; (3) quantify patients’ preferences

for LTBI preventive treatment.

Methods: Two groups of patients were administered questionnaires: (1) Short-Form 36 (SF-36),
Health Utility Index (HUI) and a Visual Analog Scale (VAS) were administered to 119 LTBI
and 114 active TB patients at baseline and 3 months of their treatment. (2) A discrete choice
experiment (DCE) survey was developed and administered among 214 LTBI patients.
Conditional logit and latent class analysis were conducted to quantify respondents’ preferences
toward six treatment attributes (i.e. treatment length, clinic visit frequency, and risk of

developing active TB, liver damage, skin rash and fatigue).

Results: The baseline SF-36, HUI-2, HUI-3, Short-Form 6D (SF-6D) and VAS scores from
active TB patients were significantly lower than those from LTBI patients. Major ADRs were
shown to have significant impacts on active TB patients’ HRQL and patients with lower baseline
SF-36 scores were more likely to develop ADRs during the treatment. The three health utility
instruments (HUI-2, HUI-3, and SF-6D) displayed acceptable construct validity when applying
among TB population. However, they did not generate identical HSUV scores for the same

individual.
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The DCE study results showed that all six attributes significantly influenced respondents’
treatment decision and preference estimates were reasonable and consistent with our hypotheses.
Substantial preference heterogeneity was observed among respondents. Latent class analysis
assigned respondents into three groups and five socio-demographic factors significantly
predicted the class assignment (i.e. origin of birth, education, employment, had children or not,

and use of over-the-counter medications).

Conclusions: Active TB disease and the treatment associated ADR have substantial impacts on
patients” HRQL. HRQL measurements might have the potential to predict patients’ treatment
outcomes. The DCE technique provides a useful tool of understanding patients’ preferences
surrounding health care products. This work demonstrates the value and importance of

incorporating patient-reported outcome measurements into clinical research and practice.
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CHAPTER 1 INTRODUCTION

1.1 TUBERCULOSIS

Tuberculosis (TB) is a bacterial infection caused by Mycobacterium tuberculosis (M. b).
M. tb can affect almost any part of the human body, but the lung is the most common site
of infection. Without proper treatment, people with pulmonary TB (PTB) disease may be
infectious and spread the disease. M. tb is transmitted from person to person primarily

through inhalation and rarely through ingestion or percutaneous inoculation [1].

When healthy people are exposed to M. tb bacteria, 10-30% of them are likely to become
infected [1]. Among immunocompetent individuals infected, approximately 5% would
develop active TB disease within 18 to 24 months; another 5%, after various period of
latency, would progress to active disease sometime during their lifetime; and the
remaining 90% of infected people would live with the latent TB infection (LTBI) and
never develop active disease [1]. The risk of developing active TB disease is determined
by a wide range of factors, e.g. the time since infection, older age, close contact with an
active TB case, and underlying immunocompromising conditions (e.g. HIV co-infection,
use of immunosuppressive drugs, and substance abuse). Among immunocompromised
individuals with LTBI, the risk of progressing to active TB disease could approach 10-

20% every year [2].



The bacille Calmette-Guérin (BCG) is a widely used vaccine directed against TB.
However, its mechanism of protection and effectiveness against TB is not well
understood. BCG vaccination appears to be able to effectively prevent TB meningitis and
miliary TB, for which reason the World Health Organization (WHO) recommends that
BCG be given to children born in countries with a high burden of TB [3.4].
Epidemiologic and autopsy evidences suggest that BCG vaccination does not prevent the
establishment of TB infection among exposed individuals [5,6]. However, BCG may be
able to limit the subsequent multiplication and dissemination of the bacteria and thus may

prevent the development of lesions [7].

1.1.1 Epidemiology of Tuberculosis

Despite the available effective treatment and prevention strategies, TB continues to be a
major public health threat worldwide [8-10]. The burden and impact is so significant that
the WHO claimed TB a “global emergency” in 1993 [9]. It is estimated that 32% of the
world’s population could be latently infected with TB [9, 11]; about 9 million people
develop TB disease every year and approximately 2 million people die from this disease
[9,12]. The emergence of HIV/AIDS epidemic has contributed significantly to the global
TB burden because the two infections are closely connected and reinforce one another [2,
13]. Globally, among the HIV-infected individuals, 30% are estimated to be also latently
infected with TB. And TB accounted for 23% of AIDS-related deaths worldwide [2,13].

The emergence of multidrug-resistant TB (MDR-TB) and extensively drug resistant TB



(XDR-TB) and the world population growth and migration is further complicating the
situation. It has been projected that, between 2000 and 2020, about one billion people
will be infected, 200 million people will develop TB disease, and 35 million will die from

TB if control and prevention strategies are not further developed and implemented [14].

TB has been intimately linked with poverty, low socioeconomic status, and inadequate
access to health care. Globally, TB is most often found in developing countries. Over half
of global TB cases were reported in Asia (South-east Asia and Western Pacific regions)
and one third from the African region. Among the fifteen countries with the highest
estimated incidence rates of TB, thirteen were from Africa [12]. In developed countries,
such as Canada, TB was once a major cause of morbidity and mortality early in the 20"
century. However, with the improvement in living conditions, the development of public
health infrastructures and the availability of anti-TB medications, the incidence of TB has
been steadily declining and has reached a plateau over the past several decades [15]. Now,
Canada has one of the lowest national incidence rates of TB in the world, at 4.7 per
100,000 population in 2007 [15]. However, high incidence rates are often observed
among some sub-populations within Canada, e.g. foreign-born immigrants, Aboriginal
Canadians, and marginalized inner city populations, especially injection drug users,
which makes TB more a social problem than a medical one [15-18]. In 2007, the TB
incidence rate was 25.7 per 100,000 population among the Canadian-born Aboriginals
and 14.1 per 100,000 population among foreign-born immigrants. In contrast, among
non-aboriginal Canadians, the incidence rate of TB was only 0.7 per 100,000 population

[15].



1.1.2 Treatment of Active Tuberculosis Disease

If left untreated, an active TB patient could infect about 20% of people who had contact
with him/her [1]. Therefore, prompt diagnosis and treatment of active TB patients is the
most critical strategy in TB control and prevention [1,19]. In Canada, people diagnosed
with active TB disease are required to be treated with the standard regimen for 6 to 9
months or until a minimum of 80% of the prescribed doses have been completed. This
includes a combination of four first-line anti-TB medications, isoniazid (INH), rifampin
(RMP), pyrazinamide (PZA) and ethambutol (EMB), for 2 months and, if the bacterium
is confirmed to be sensitive, 4 more months of INH, RMP and PZA. EMB is included in

the initial treatment phase primarily to prevent the emergence of drug resistance [1].

Although the standard anti-TB therapy is effective, most anti-TB medications are
associated with various significant adverse drug reactions (ADRs). It has been reported
that about 30% of people treated with anti-TB medications could develop one or more
major ADR(s) and the majority of these ADRs occur within the first 3 months of the
treatment [20-22]. Commonly reported ADRs include gastrointestinal system symptoms,
liver damage, rash, pruritus, paresthesia, visual disturbance, muscle pain, and joint pain
[21,22]. ADRs can be serious and life-threatening and lead to treatment discontinuation,
as well as necessitating a prolongation of treatment as medications are stopped and then
restarted. The discontinuation of first-line anti-TB medications due to ADRs often

requires patients to switch to less effective and usually more toxic second-line



medications. As such, patients might be left at a higher risk of treatment failure or

reactivation of active TB disease [1,23].

1.1.3 Treatment of Latent Tuberculosis Infection

Since 60~90% of new active TB cases arise from people with LTBI, identification and
treatment of LTBI is another essential strategy in preventing the spread of TB infection
[1,19,23,24]. Identification of LTBI often relies on “targeted screening” in order to select
individuals with increased risk of developing active TB disease [23,24]. In British
Columbia (BC), people are screened for LTBI for various reasons, e.g. contact with an
active TB case, prior to school admission, prior to employment at health care and child
care facilities, and admission to detoxification centers [23]. Until recently, the only
diagnostic test for detecting M. tb infection is the tuberculin skin test (TST). Using this
test, the diagnosis of LTBI has been defined as a positive TST without clinical or
radiological evidences of active disease. However, the sensitivity and specificity of TST
has long been criticized. False positives are common because past BCG vaccination may
confound the TST result, i.e. a positive TST may reflect the BCG vaccination rather than
the M. tb infection. Recently available interferon-gamma release assay (IGRA) blood
tests, e.g. QuantiFERON-TB Gold In-Tube (QFG-IT, Cellestis Ltd, Australia) and T-
SPOT.TB (Oxford Immunotec, Abingdon, UK), are not confounded by BCG and may

offer more sensitive and specific diagnostic tools for M. tb infection [25,26].



With proper treatment of LTBI, the number of people who would develop active TB
disease can be significantly decreased. Monotherapy with INH has been the most
commonly used strategy for treating LTBI for over 40 years and its efficacy has been
well established through multiple clinical trails [1,23,27,28]. Treatment with 6 months of
INH have achieved a 69% reduction of developing active TB disease and 12 months of
INH therapy has resulted in a 93% reduction [1,27,28]. However, the effectiveness of the

preventive treatment has been limited by poor adherence among people with LTBI.

In Canada, 9 months of INH treatment is routinely offered to people diagnosed with
LTBI who are at increased risk of developing active TB disease. RMP-containing
regimens (RMP alone or combined with INH) can also be used as alternatives if INH
drug toxicity is significant, or the patient was exposed to INH-resistant source active TB
cases or longer treatment duration is not feasible [1]. Since treatment of LTBI leads to
significant benefits both at the individual and public health levels, an important objective
of Canadian TB control program is to reach 80% acceptance of preventive treatment
among high-risk individuals with LTBI [1]. However, the treatment acceptance and
completion rate in practice is well below the targeted level [19,29]. In 2004, in BC, 2,370
individuals were offered LTBI treatment and 1,166 (49.2%) of them accepted and started
the treatment. The majority people were prescribed INH, alone or combined with other
TB medications. Among people who started the LTBI treatment, 50% successfully

completed the prescribed doses [30].



1.2 PATIENT-REPORTED OUTCOMES

In modern health care, the evaluation of health has shifted from merely using traditional
biomedical measures to including patient-reported outcomes (PROs) [31,32]. The
importance and value of measuring PROs has been well recognized by health care
professionals and policy-makers. In clinical practice, patients are increasingly involved in
making decisions about their own health and treatment. Also, patients’ preferences and
values have been more considered in justifying health care resource allocation and policy

making.

PRO measures consist of a wide variety of subjective health outcomes that are provided
directly by patients, e.g. symptoms, physical functioning status, psychological well-being,
global health perception, and treatment satisfaction [31]. PRO measures offer more
insights into human concerns and perceptions, such as pain, depression, well-being and
satisfaction, that could be missed by traditional biomedical data. Therefore, PRO
measurements add values to traditional physical measurements and laboratory results
when evaluating the impact of illness and the effectiveness of treatment. This thesis
focused on measuring health-related quality of life (HRQL), health state utility values

(HSUVs) and preferences of patients undergoing treatment for TB.

1.2.1 Health-related Quality of Life

HRQL is an inherently complex and multidimensional concept that intends to describe

the quality rather than merely the quantity of health. Although there is no universal



definition for HRQL, it can be defined as the individual’s subjective perception of the
impact of the disease and its treatment(s) on his/her physical health, mental well-being,
and social functioning. HRQL reflects not only the individual’s health problems, but also
his/her attitude and emotional response to these problems. Structured and well-tested
generic and disease-specific questionnaires or instruments are usually used to
quantitatively measure HRQL [31-34], Chapter 2 provides more information about
HRQL measurements and commonly used instruments in current TB research. These
score-based instruments cover multiple health dimensions and can provide a descriptive
profile of patients’ health status and therefore they are often used by clinical researchers,

along with traditional biological measures.

1.2.2 Utility and Preference

Although ‘preference’, ‘utility’ and ‘value’ have often been used interchangeably in the
literature, they are different concepts in health economics. ‘Preference’ is the umbrella
term used to describe the overall desirability, while ‘utility’ and ‘value’ are two subtypes
of ‘preference’ [33]. ‘Utility’ refers to preference that is measured under uncertain
circumstances [33]. For example, in a traditional standard gamble (SG) exercise,
respondents could be asked to compare two outcomes, where at least one contains
uncertainty, i.e. risk or probability. In contrast, ‘value’ is the preference derived under
certainty. For example, using a visual analog scale (VAS), respondents may be asked to
place a desirability score on a given health outcome that is assumed to occur with

certainty [33].



In health economics, SG, time trade-off (TTO) and rating scales like VAS, are commonly
used to directly measure utility or value [33,35]. However, to avoid the inconvenience
and respondent burden associated with applying these direct approaches, preference-
based generic utility instruments, e.g. Health Utility Index (HUI), Short Form 6D (SF-
6D) and Euro Quality of Life 5D (EQ-5D), have been developed to indirectly measure
utility. These instruments consist of a health status classification system and a scoring
formula that is used to assign preference weights to the health states defined by the
classification system. The preference weights were initially obtained by using direct

approaches from general population.

In contrast to traditional HRQL instruments, where multiple scores are calculated to
reflect various health dimensions, health state utility instruments summarize HRQL into
one single index score, where a score of ‘1’ often represents ‘perfect health’ and ‘0’
represents ‘death’. Health state utility value (HSUV) can be utilized as the quality-
adjustment weights to calculate quality adjusted life years (QALY's), which combines the
length of time spent in a particular health state and the quality of that health state. As an
important measurement of health outcomes and benefits gained from health care
interventions, QALY's have been incorporated into cost-effectiveness/cost-utility analyses,
as the denominator in incremental cost-effectiveness ratios, to facilitate health care

decision-making [33].

Until recently, the evaluation of benefits gained from health interventions has been

mostly focused on patients’ health outcomes. It has been recognized that individuals may



derive utility not merely from the improvement in their health status, but also from
important aspects that do not directly affect their health outcomes, such as the treatment
procedure and convenience factors. Therefore, stated preference (SP) techniques have
been applied in health economics to elicit patients’ or the public’s preferences for health
care interventions and to allow for the inclusion of both health outcomes and non-health

outcomes when evaluating the benefits of health interventions [36].

Conjoint analysis (CA) is a large family of SP techniques, including ranking (rank a set
of alternative scenarios), rating (score alternative scenarios on a scale of 1 to 10), paired
comparison and choice-based exercises. The discrete choice experiment (DCE) is a
choice-based CA technique. In the literature, DCE and CA are sometimes used

interchangeably, but they are two different terminologies [37].

1.3 DISCRETE CHOICE EXPERIMENT

Public and patient preferences have been given more considerations in health policy
decision-making and service delivery in modern health care. As a preference-elicitation
technique, DCE has been widely used in marketing, transportation economics and
environmental economics and recently gained popularity in the health care sector for a
wide range of applications, e.g. understanding the decision-making process of patients
and health care professionals, estimating the willingness to pay, and predicting

immunization uptake rates [38-42].
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In a typical DCE survey, the treatment or service of interest is defined by a few attributes
with various levels assigned to them. Respondents are presented with a series of choice
sets, each comprising two or more hypothetical treatment alternatives (i.e. different
combinations of attribute levels). Respondents are asked to compare these alternatives
and choose their preferred one in a way that they have to make trade-offs between these
attributes. Consequently, the relative importance or contribution of each attribute to the
overall utility of the treatment or service could be obtained by analyzing respondents’

choices.

The DCE technique reflects an integration of a few economic theories [38,39]. DCE is
based on the assumption that any commodity or product can be described by a few of its
attributes or characteristics; individuals derive utility from these underlying attributes,
rather than the commodity per se; individuals have preference or utility for those
attributes; although utility/preference cannot be observed directly, it can be revealed and

estimated through a series of choices the individual makes [38,39].

Choices made by respondents in a DCE survey are used to model utility under the
random utility theory (RUT) framework. In RUT, the indirect utility (U) of individual i
(i=1,...,n) for a specific choice alternative j (j=1,...,J), represented by Uj, can be
described by an explainable component, Vj;, and a non-explainable random component, &;;.

Uy=V,+e;, i=1,...,]

ij°

(Eq.1.1)

11



The explainable component (V) of the utility represents the attributes (Xj;) of the product
of interest and the characteristics (Z;) of individual i making the choice. It is modeled as
Equation 1.2 where B and y are the coefficients to be estimated:
Vy=XiB+Zy

(Eq. 1.2)
The non-explainable component (g;) is to pick up the difference between the true utility
and the utility modeled. It may reflect unobserved or unobservable factors affecting
respondents’ choices, preference variation, functional specification and/or measurement

€1Tor.

The individual is assumed to have some construct of indirect utility for choice
alternatives. The choice-making process in DCE can be seen as a comparison of the
indirect utility of alternatives. When given two alternatives, a rational individual is
expected to choose the one that leads to higher utility. Therefore, in a choice between two
alternatives j and £, the individual i will choose alternative j over £ if and only if:
%+%>n+%

(Eq. 1.3)

The probability that the individual i will choose alternative j over k is modeled as:

P(j):P(Uij >Uik)
P(sz+5g >Vik+5ik)
P(th —Vi>¢gy; _gik)

(Eq. 1.4)
The choice model estimated would depend on the assumption made about the probability

distribution of the random component (g; - €x). The assumption about the distribution

12



leads to a family of choice models with different statistical properties and suitable
application situations. Commonly used choice models include multinomial logit,
conditional logit, nested multinomial logit, mixed logit, and recently, latent class analysis

[38,43].

1.4 VALIDATION OF PATIENT-REPORTED OUTCOMES

MEASUREMENTS

PRO measurements are becoming increasingly important in clinical research and being
frequently incorporated into health care decision-making. Prior to advocating the wide
application of a PRO measure, it is important to go through the validation process, during
which reliability, validity and responsiveness are commonly assessed in the specific
population under investigation. Reliability, validity and responsiveness should not be
regarded as a fixed property of the instrument. An instrument validated in one specific
population will not necessarily perform well among other patient populations. Validation
is also an evolving process to accumulate evidence to support the usefulness and
creditability of PRO measurements in informing clinical practice and health policy

making.

1.4.1 Reliability

Reliability concerns the extent to which a measurement is free of random measurement

errors and can be regarded as the proportion of a measurement that is signal rather than
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noise [44,45]. In psychometrics, commonly assessed reliability indicators include internal
consistency reliability and test-retest reliability [44]. For a traditional HRQL instrument,
internal consistency assesses how well items within the same dimension or subscales
within an instrument measure the same concept, usually indicated by the overall
correlation between those items or subscales. Test-retest reliability, reproducibility or
stability over time, assesses whether an instrument could produce the same result over
repeated administrations when the respondents have not changed in terms of the

dimension measured.

1.4.2 Validity

Validity commonly refers to the extent to which an instrument measures what it purports
to measure [44,45]. Validity is the basis of the interpretability and meaningfulness of the
measurements derived from the instrument [44]. Three forms of validity are often
considered in the literature: face or content validity, criterion validity and construct

validity.

Evaluation of face or content validity is often a subjective judgment of whether the
instrument is adequate to perform its proposed application. A commonly used procedure
to test content validity often involves critical assessment and judgment from experts in
the field or from individuals who belong to the target population. For HRQL and health
utility instruments, content validity refers to how adequately the items or questions within

the instrument address the health dimension of interest [44]. In the context of DCE,
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content validity is concerned about the issues mainly involved in its experimental design,
e.g. selection of attributes and levels, number and framing of choice questions, and the

presentation of the questionnaire [38-40].

Criterion validity assesses the degree of agreement between a tested instrument and
another measure that is regarded as a “gold standard”. Although criterion validity would
provide the strongest evidence to support the validity of the tested instrument, a criterion
or “gold standard” measure for HRQL measurements rarely exists [44,45]. When
measuring stated preferences using the DCE technique in economics, the “gold standard”
is often considered to be the choices that individuals make in actual market choice
situations (known as revealed preferences, as opposed to stated preferences) [42,46].
However, the opportunity of accessing actual choice behavior in health care field is
relatively limited. In the absence of a “gold standard”, construct validity of PRO

measures is often assessed.

Construct validity involves comparisons between the tested instrument and other external
measures, such as other well-established HRQL instruments and clinical criteria of
physical and mental health status. Two aspects of construct validity are often examined:
(1) convergent validity, which tests whether the measurements will correlate well with
other methods that measure the similar concept; (2) divergent validity, which holds if the
measurements will not correlate well with methods that measure different concepts. For
example, measurements obtained from a valid HRQL instrument should be able to

distinguish between patient groups differing in physical and/or mental health status and
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severity categorized by clinical criteria. To evaluate the construct validity of the DCE
technique, van der pol et al. [42] compared preferences obtained from direct open-ended
questions with those derived from a DCE survey designed to obtain preferences for

perinatal community based care.

1.4.3 Responsiveness

Responsiveness usually refers to the instrument’s ability to reflect an underlying change
when it occurs over time. There is a discussion in the literature whether responsiveness
should be considered a separate psychometric property of an instrument or just a form of
validity, i.e. longitudinal construct validity [47]. Responsiveness is an important
psychometric property when considering the interpretability of changes in HRQL scores.
However, there is a considerable inconsistency in the approaches for evaluating
responsiveness [48]. Commonly used statistical indicators include effect size and
standardized response mean. In addition, some external criteria for determining that
patients have changed are often used to evaluate an instrument’s responsiveness, €.g.
patients’ global rating of changes (e.g. self-rated health change over time as ‘better’,

‘same’ or ‘worse’) and observed change in clinical diagnostic criteria.
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1.5 PROBLEM STATEMENT AND STUDY JUSTIFICATION

1.5.1 Measurement of Health-related Quality of Life in Tuberculosis

The focus of TB management has been primarily focused on achieving microbiological
‘cure’. Little work has been done to understand the impact of the disease and its treatment
from patients’ perspectives. A literature review by Chang et al. in 2004 did not locate
studies that measured HRQL experienced by TB patients using standardized instruments.
To update our knowledge of HRQL research on TB, we conducted a systematic review in
2008 (Chapter 2) and found an increasing effort has been dedicated to this research field
over the past few years. A number of studies attempted to investigate HRQL or relevant
issues among TB patients using generic instruments, a battery of condition-specific

instruments and qualitative methodologies as well, such as focus group discussions.

Among active TB patients, the literature review revealed that many aspects associated
with active TB disease can lead to significant decrement in patients’ HRQL. Besides
various clinical symptoms, many patients also reported experiencing anxiety and
depression. The social stigma attached to TB may affect patients’ social functioning and
life roles in their community. Even after being microbiologically “cured”, some patients
may still be left with residual anatomic changes and various degrees of functional
damage. Most of these impacts cannot be adequately captured by traditional clinical

indicators [31,34].
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A major concern in active TB patient management is the treatment associated ADRs.
Current knowledge of these ADRs has been limited to their frequency and clinical nature
[20-22]. Their impacts on HRQL experienced by TB patients have not been investigated.
In a recent study conducted in HIV-infected patients on combination antiretroviral
therapy, patients’ self-reported side effects were associated with a substantial decrement
in HSUVs [49]. Previous studies have measured the HRQL experienced by TB patients
before, during, and after the anti-TB treatment and have shown that the treatment has
resulted in overall improvement in patients’ HRQL [50-52]. However, none have
separated the benefit and the potential harm of the treatment. It would be interesting to
know, among TB patients who developed major ADRs, whether the anti-TB treatment
led to more benefits or harms on patients’ HRQL. The study in Chapter 4 was the first

study to examine the specific impact of anti-TB treatment induced ADRs on HRQL.

An important research interest on HRQL measurement is its predictive value for patients’
future health outcomes and prognosis. Self-reported health status may capture patients’
known or unknown underlying health problems, risk behaviors, personality and
psychosocial coping mechanism, which altogether may provide some insights into their
health status and future health outcomes [53-57]. In the study in Chapter 4, we also
investigated the relationship between patients’ baseline HRQL status and the likelihood

of developing ADRs during the following three months of anti-TB treatment.

Although generally considered to be clinically normal and otherwise healthy, people with

LTBI may share the same psychological and social impact from TB, as those with active
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TB disease. The recommended INH preventive treatment takes 9 months and may have
various ADRs. It would be interesting to know how the infection and the preventive
treatment affect the HRQL among LTBI patients. One specific objective in Chapter 3
study was to describe and compare the HRQL status among patients with LTBI and those

with active TB disease.

1.5.2 Generation of Health State Utility Values in Tuberculosis

Due to the exponential increase in health care needs and limited resources, it is crucial to
use analytical methods to guide the efficient and equitable resource allocation among
competing demands. Economic analysis to demonstrate the comparative cost-
effectiveness of different health interventions can provide recommendations to inform
decision makers, e.g. how to maximize the benefits from a given health budget or find the

least costly way to obtain a desired level of benefits.

In addition to its impact on humanistic outcomes such as quality of life, TB exerts a
significant economic burden on society through the cost of diagnosis and treatment, the
resources spent on prevention and control and, indirectly, the loss of productivity. Socio-
demographically, TB affects all age groups, but it is responsible for deaths in the most
productive ages between 15 and 44 [58]. Economic evaluations can have an impact on
TB through justifying the most effective strategies and practices or informing budget
development in TB prevention and control [59]. Appropriate HSUV to calculate QALY's

is critical in conducting proper economic evaluation analysis.
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A few economic analyses have recently been done in TB treatment, screening and control
strategies [59-61]. However, none of these studies incorporated QALYs as the health
outcome measures, primarily because of the lack of HSUVs among TB patients in the
literature. To fill in this research gap, one objective of the study in Chapter 3 was to
generate needed health utility measurements in TB that could be utilized in future health

economic evaluations.

Another issue around measuring health utility is that there are a number of indirect utility
instruments commonly used in the literature, including SF-6D, HUI-2, HUI-3, and EQ-
5D [33]. Each of these instruments covers multiple health dimensions and uses different
techniques to obtain preference weights from different populations. There has been a
major concern about whether these instruments can be used interchangeably and whether
they lead to comparable outcomes and eventually reach to similar policy decisions. There
is also a need to assess these instruments’ construct validity and investigate their

strengths and weaknesses in the application among TB population.

1.5.3 Understanding Patients’ Preference toward the Preventive Treatment

In the management of LTBI patients, one major challenge is to successfully advocate the
preventive treatment to people with LTBI and to improve the treatment completion rate.
Although the preventive treatment can provide both individual benefits and public health
protection, its effectiveness in practice is significantly compromised due to the low

acceptance rate and poor adherence among patients [1]. So far, the majority of research
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has been focused on finding the socio-demographic and other modifiable predictors
associated with poor adherence behavior among patients on preventive treatment. There
has been limited empiric research in understanding patients’ treatment decision-making
process. Decision-making has been recognized to be a complex behavior, not only
depending on the probability of risks and benefits, but also how patients perceive and
value these outcomes and uncertainties. Better understanding patient preferences for
treatment options can provide important information to help improve the acceptance of
and adherence to the preventive treatment. The DCE technique offers a tool to quantify
patient’s preferences when making decisions on whether to accept the preventive

treatment.

1.6 OBJECTIVES AND THESIS ORGANIZATION

The overall objectives of this thesis were: (1) to measure and compare the HRQL among
active TB patients and LTBI patients; (2) to generate health state utility values that could
be utilized in future economic evaluations involved TB population; (3) in active TB
patients, to investigate the relationship between HRQL measurements and the treatment
associated ADRs; and (4) in LTBI patients, to quantify their preferences regarding the

prophylactic treatment.

This thesis consists of six chapters. Chapter 1 provides a general introduction to: (1) the
epidemiology of TB; (2) the treatment of active TB disease and the potential risk of

adverse drug reactions; (3) the treatment of LTBI and the low acceptance rates among

21



patients; (4) PRO measures, including HRQL, health utility measurements, and stated
preference; (5) the theoretical background of DCE, a stated preference-elicitation

technique; and (6) validation of PRO measures.

Chapter 2 is a systematic review on measuring HRQL and health utility in TB population.
Specific research questions that were answered in this chapter include: (1) structured
HRQL instruments used in current TB research; (2) the impact of TB disease or infection
and the associated treatment on patients’ HRQL; and (3) the demographic, socio-

economic, and clinical factors associated with HRQL outcomes in TB patients.

Three original studies were conducted to address the thesis objectives, from Chapter 3 to
Chapter 5. Chapter 3 presents the results of a cross-sectional evaluation of HRQL and
health state utility among latent and active TB patients. The specific objectives of this
study were to: (1) compare the HRQL status between people with active TB disease and
those with LTBI; (2) generate health state utility values for people with active TB disease
or LTBI; (3) examine the construct validity of SF-36, SF-6D, HUI-2, and HUI-3 in TB
population; (4) compare if HUI-2, HUI-3 and SF-6D can generate interchangeable utility
scores for the same individual; and (5) investigate the ceiling and floor effect problems

for the application of the three utility instruments in TB patient population.

Chapter four is a longitudinal study to examine the relationship between HRQL and
ADRs among active TB patients on treatment. The specific research objectives of this

study were to: (1) investigate the impact of ADRs of different severity on HRQL; and (2)
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examine the correlation between baseline HRQL measurements and the possibility of

developing ADRs during the treatment.

In Chapter 5, a DCE survey was developed and administered among LTBI patients to
measure patients’ preferences when making decisions on whether to accept LTBI
preventive treatment. Specific objectives of this study included: (1) to quantify patients’
preferences for six key treatment attributes; (2) to examine the preference heterogeneity
among respondents; and (3) to explore the socio-demographic factors associated with

preference heterogeneity.

The final chapter provides a summary of major study findings and discusses the strengths

and limitations of this work. Potential implications of the findings and some

recommendations for future research are discussed as well.
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CHAPTER 2 MEASURING HEALTH-RELATED QUALITY OF

LIFE IN TUBERCULOSIS: A SYSTEMATIC REVIEW

2.1 FOREWORD

This chapter is a literature review on measuring health-related quality of life in
tuberculosis patients. The content of this chapter has been published in the journal Health
and Quality of Life Outcomes." The candidate is the first author on this manuscript which
is coauthored by Dr. Fawziah Marra and Dr. Carlo A. Marra. The candidate’s role in
this manuscript was the conception and design of the review, data collection and analyses,

and writing of the manuscript.

2.2 INTRODUCITON

The assessment of patient reported outcomes (PROs) has become more accepted and
valued in the disease management and outcome evaluation. Health-related quality of life
(HRQL) is a complex type of PRO that evaluates health status. HRQL broadly describes
how well individuals function in daily lives and their own perception of well-being in
physical, psychological, and social aspects [1,2]. Although traditional clinical and

biological indicators are often intrinsically related to patients’ quality of life, they fail to

! A version of this chapter has been published in Health and Quality of Life Outcomes. Guo N, Marra F,
Marra CA. Measuring health-related quality of life in tuberculosis: a systematic review. Health Qual Life
Qutcomes 2009;7:14.
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represent one’s self-perceived function and well-being in everyday life settings. It is
known that patients with chronic diseases place a high value on their mental and social
well-being as well as pure physical health [3]. As a result, HRQL has become an area of
increasing interest and has been evaluated in many diseases, including tuberculosis (TB).
To measure HRQL, two kinds of instruments are often used: generic and disease-specific
[1,2,4]. Generic instruments are developed to cover the common and important aspects of
health and can be used to assess and compare HRQL across different health conditions
and sub-populations [1,4]. In contrast, disease- or condition-specific instruments are
designed to reflect unique problems most relevant to a given disease and/or its treatment
[1,4]. Theoretically, disease-specific instruments are more precise and more sensitive to
small but potentially important differences or changes on HRQL, compared to generic
instruments [1,4]. One special category of generic HRQL instruments assesses
“preferences” for certain health states [2]. These instruments summarize quality of life
into a single utility score, reflecting the ‘value’ people place on a health state, anchored at
0 (death) and 1 (full health) [2]. Health utility measurements are often used in health

economic studies.

Although effective therapy has long been available, TB remains a major public health
threat globally, with one third of the world’s population infected [5,6]. Many aspects of
TB along with its treatment could potentially compromise patients” HRQL. For example,
the standard anti-TB therapy consists of four medications and takes at least 6 to 9 months
to complete, with serious risks of adverse reactions [6-8]. In some communities, TB

patients are perceived as a source of infection and the resultant social rejection and
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isolation leads to a long-term impairment on patients’ psychosocial well-being [9-14].
Many TB patients also report to experience negative emotions, such as anxiety and fear
[13,14]. However, the current goal of TB management is to achieve microbiological
‘cure’ and there has been little effort taken to consider patients” HRQL. In 2004, Chang
et al. published a review summarizing the English medical literature on the quality of life
in TB patients [15]. At that time, the authors were unable to locate studies measuring
HRQL using standardized instruments. Over the past few years, more effort has been
dedicated to this research field. Therefore, the present review was performed to identify

published original studies utilizing structured HRQL instruments.

2.3 OBJECTIVES

The objectives of this review were: (1) to identify HRQL instruments used in TB research;
(2) to better understand the impact of TB disease or infection and the associated treatment
on patients’ HRQL; and (3) to examine demographic, socio-economic, and clinical

factors associated with HRQL outcomes in TB patients.

2.4 METHODS

2.4.1 Search Strategies for Identification of Potential Studies

A systematic literature search was performed using the following electronic databases:

Medline (1950-present), EMBASE (1980-present), Cochrane Register of Controlled
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Trials (CENTRAL), CINAHL, PsycINFO, and HaPI (1985-present). Key word searching
and/or subject searching were performed, if applicable. The following keywords were
used: tuberculosis (TB), Quality of Life (QoL), Quality Adjusted Life Years (QALY),
health utility, health status, life quality, and well-being. The limit feature was used to
select human studies published between 1981 and 2008 written in English or Chinese
(traditional or simplified). The last time electronic database search was conducted during
July 22, 2008. The reference sections of the following key journals were manually
searched for relevant articles: International Journal of Tuberculosis and Lung Disease,
Chest, Quality of Life Research, and Health and Quality of Life Outcomes. Reference
lists of included studies, review articles, letters, and comments were checked afterwards.
We did not contact the authors of identified studies or relevant experts to locate
unpublished studies. Each stage of the literature searching process is illustrated in

FIGURE 2.1.

2.4.2 Inclusion and Exclusion Criteria

All clinical trials and observational studies where multi-dimensional HRQL was
evaluated, either as a primary or secondary outcome, using structured HRQL instruments
were considered in this review. Participants were those diagnosed with active TB disease
or latent TB infection (LTBI), regardless of the site and stage of the disease and the
treatment status. There were no limitations on age, gender, race, the origin of birth, and

other socio-economic status.
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For the purpose of this review, HRQL was defined as patients’ self-evaluations of the
impact of either active TB disease or LTBI and the associated treatments on their
physical, mental, and social well-being and functioning. The following requirements for
HRQL measurement were set a priori for studies to be included in this review: (1) one
multi-dimensional HRQL instrument or a combination of single-dimensional instruments
had to be used to capture the broad framework of HRQL; (2) the HRQL instruments
could be either generic or disease (or condition) -specific; (3) the origin of the applied
instruments had to be identifiable and traceable; (4) the HRQL instruments had to have
psychometric properties such as reliability and validity reported from previous studies or
were assessed in the specific study being reviewed; (5) HRQL outcomes had to be self-
reported by the specific participant, but HRQL measurement that were completed with

help from proper proxies, such as family members and caregivers, were also accepted.

Studies were excluded if (1) HRQL was evaluated using qualitative methodologies, such
as focus groups; or (2) only one single dimension of HRQL (e.g. depression) was
assessed; or (3) HRQL was assessed using instruments designed for the specific study
without psychometric properties evaluated and reported; or (4) a modified version of a
previously validated instruments (e.g. SF-36) was used as the psychometric properties of

the original instrument could be changed by the modification.
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2.4.3 Data Extraction

If the study was included in this review, the following information was collected: study
design, inclusion and exclusion criteria of subjects, included subjects’ socio-demographic
characteristics and clinical features, HRQL instrument(s) used, the origin and structure of
HRQL instrument(s), administration of HRQL instrument(s), and HRQL outcomes and

validation results.

2.5 RESULTS

The literature search identified 2540 articles which were narrowed to 26 [9-14,16-35]
(FIGURE 2.1). After reviewing the full texts, 14 studies were further excluded for
various reasons: 6 studies used qualitative methodologies [9-14]; 2 studies measured only
one single dimension of HRQL [16,17]; 1 study [18] used the Short-Form 36 (SF-36) but
the response options of SF-36 were modified to 3 levels (i.e. the same as before, better,
and worse) without providing validation data; 1 study [19] used one single question from
a structured instrument; 1 study was a duplicate and the earlier version was excluded
[20,21]; 1 study [22] used a generic instrument, the General Quality of Life Interview
(GQOLI-74), however, no relevant references were provided to track the origin and the
psychometric properties of this instrument; 2 articles [23,24] were published from the
same study, and therefore only included as one study for the review; another 2 articles,
Marra et. al. [25] and Guo et al. [26], reported longitudinal and cross-sectional results

from one same study respectively, and thus only one study was counted for the review.
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Therefore, a total of 12 original studies were included in this review [21,23,25,27-35] and

an overview is presented in TABLE 2.1.

Of the 12 included studies, one was published in 1998 [27] and the remaining 11 were
published after 2001 [21,23,25,28-35]. Nine studies were published in English and 3 in
Chinese [27,29,33]. The included studies were carried out within different countries: 3 in
China [27-29]; 1 in both China and southern Thailand [33]; 2 in India [21,35]; 2 in
Turkey [30,31]; 2 in Canada [23-26]; and 2 in the USA [32,34]. Seven of the included
studies were cross-sectional [27,29-31,33-35] and 4 were prospective cohort studies
[21,23,25,28]. The remaining one study was a randomized controlled trial (RCT) [32],
but only baseline HRQL assessment data was reported in the published article. Among
the 12 studies, three studies included a comparison group either from the general
population [28] or from a “healthy” non-TB sample [27,29]; one study used the
normative data from the Canadian population as the reference group [23,24]; two studies
included people with LTBI as controls [25,34]; one study compared TB patients with a
group of chronic obstructive pulmonary disease (COPD) patients [31]; and the remaining
5 studies did not include proper comparison groups. Sample size (i.e. number of subjects
included in the statistical analysis) varied among the 12 studies, from 46 to 436. Only one
study [23] reported how the sample size was estimated statistically. A wide range of TB
patients were included in this review: pulmonary TB and extra-pulmonary TB, active TB

disease and LTBI, and current TB and previously treated TB.
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To measure multiple-dimensional HRQL, a variety of instruments were involved in the
included studies (TABLE 2.2). As a result, it was not possible to statistically summarize

the results and thus a qualitative synthesis approach was taken for this review.

2.5.1 HRQL Instruments Used in the Included Studies

Nine studies included generic multi-dimensional instruments with or without specific
single-dimensional ones, one study used a newly developed TB-specific multi-
dimensional instrument [21], and two studies used a battery of single-dimensional

instruments [31,33].

2.5.1.1 Generic HRQL instruments

The SF-36 was used in 6 studies with different language versions [23-28,33]. It consists
of 36 items which are aggregated into 8 subscales, including physical functioning (PF),
role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social
functioning (SF), role-emotional (RE), and mental health (MH) [36]. From the 8
subscales, the physical component summary (PCS) and mental component summary
(MCS) scores can be also calculated [36]. Duyan et al. used the 24-item Quality of Life
Questionnaire (QLQ), which covers 7 domains, including living conditions, finances,
leisure, family relations, social life, health, and access to health care [30]. The 24-item
QLQ was first presented by Greenley et al. in 1997 [37]. Finally, the long Medical

Outcome Study (MOS) core questionnaire was used in Pasipanodya et al. [34]. This is a
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generic instrument covering multiple dimensions, including physical function, social
function, general health, vitality, and limitations due to physical and emotional
functioning [38]. The well-known SF-36 was developed and evolved based on a subset of

items from the MOS core questionnaire [38].

2.5.1.2 Specific HRQL Instruments

Dhingra and Rajpal measured HRQL with the DR-12, a new TB-specific instrument,
which was developed in India and first published in 2003 [20]. It is composed of 12
items, among which 7 cover TB symptoms (i.e. cough and sputum, haemoptysis, fever,
breathlessness, chest pain, anorexia, and weight loss) and 5 relate to socio-psychological
and exercise adaptation (i.e. emotional symptoms/depression, interest in work, household
activities, exercise activities, and social activities) [20,21]. All response options are
presented on 3-point scales and equal weights are given to each item when calculating the
two domain scores and the total score [20,21]. The St. George Respiratory Questionnaire
(SGRQ) used in Pasipanodya et al. [34] is a widely used specific instrument designed for
measuring HRQL in patients with COPD and other types of respiratory diseases. Three
domain (symptom, activity, and impacts) scores and a total score can be generated [39]. It
was developed at the St. George’s Hospital Medical School at the UK and has been

translated into various languages [39].

Yang et al. used two single-dimensional instruments, the Chinese version Symptoms

Checklist 90 (SCL-90) and Social Support Rating Scale (SSRS) [29]. The SCL-90 is a
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90-item symptom inventory designed mainly to evaluate a broad range of psychological
problems and symptoms, including 9 dimensions: somatization, obsessive-compulsive
behaviour, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety,
paranoid ideation, and psychoticism [40]. The 10-item SSRS was used to measure the
self-perceived availability and use of social support services [27]. The study by Aydin
and Ulusahin used two single-dimensional instruments, the General Health Questionnaire
12 (GHQ-12) and Brief Disability Questionnaire (BDQ) [31]. GHQ-12 is a short version
of the GHQ-60, which was developed for screening non-psychotic psychiatric disorders
in the general population [41]. The BDQ, derived from the MOS short form general
health survey, is used to measure patients’ physical and social disability level [42]. Marra
et al. [25] used the Beck Depression Inventory (Beck-DI), along with the SF-36 and a
couple of health utility instruments. The Beck-DI is a 21-item instrument, designed to

measure the symptoms and degree of depression [43].

In the USA study, a series of instruments or questions were used to assess TB-infected
homeless individuals’ self-perceived physical health, psychological profile, emotional
well-being, social support, and health care access and use [32]. Examples included the 5-
item Mental Health Index (MHI-5) and the Center for Epidemiological Studies

Depression Scale (CES-D) [32].
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2.5.1.3 Health Utility Instrument

Health utility, one generic measure of HRQL, reflects subjective preferences for health
states and also provides quantitative estimates of HRQL under certain health states [2].
The two studies [23-26] conducted in Canada applied various health utility assessment
techniques among TB patients, including the Health Utility Index (HUI), EuroQol (EQ-
5D), Short-Form 6D (SF-6D), Visual Analogue Scale (VAS), and Standard Gamble (SG).
HUI, SF-6D, and EQ-5D are multi-attribute health status classification systems that
indirectly measure preferences for health states [2]. SG and VAS are to directly obtain

individuals’ preferences using different techniques.

HUI currently consists of HUI-2 and HUI-3 [44]. HUI-2 and HUI-3 are derived from the
same questionnaire but HUI-2 has 7 domains (sensation, mobility, emotion, cognition,
self-care, pain, and fertility) and HUI-3 contains 8 domains (vision, hearing, speech,
ambulation, dexterity, emotion, cognition, and pain). EQ-5D consists of 5 domains,
including mobility, self-care, usual activity, pain, and anxiety/depression [2]. SF-6D is
derived from a subset of SF-36 questions. It has 6 dimensions including physical

functioning, role limitations, social functioning, pain, mental health, and vitality [45].

The SG is a classic technique to obtain individual preferences for health outcomes, based
on the theory of von Neumann and Morgenstern [2]. In the study by Dion et al., the
respondent was offered a choice between the certain outcome of a particular health state

and a hypothetical gamble, with relative possibilities of perfect health and immediate
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death varying. The gamble was terminated when the respondent was indifferent to the
choice between the given health state and the gamble. The VAS used by Dion et al. was a
100 cm “feeling thermometer”, marked at each end by word descriptions as “immediate
death” and “perfect health”. The respondents were asked to put a mark at the point that
represents their current health status [23,24]. Similarly, a 10 cm length of horizontal line

(anchored at Ocm=death and 10cm=perfect health) was used by Marra et al. [25] as VAS.

2.5.2 Psychometric Properties of HRQL Instruments in Tuberculosis

The SF-36 was used in 6 studies, and overall it showed acceptable validity and reliability.
Chamla [28] validated the Chinese version SF-36 among active pulmonary TB patients
and the general population in China. The reliability was tested by Cronbach’s a, ranging
form 0.88 to 0.97 for the eight SF-36 subscales. All 36 questions of the SF-36 had
internal item consistency coefficients between 0.56 and 0.86. In Dion et al. [23,24], the
reliability of SF-36 was evaluated among a mixture of TB patients, including 25 with
LTBI, 17 with active TB on treatment, and 8 with previously treated TB. The internal
consistency of the SF-36 responses was strong, with coefficients of 0.86-0.92 for the two
summary scores and 0.73-0.94 for the subscale scores. The test-retest reliability (2-week
interval) of SF-36 was tested by calculating Intraclass Correlation (ICC) coefficients:
0.66-0.79 for the two SF-36 summary scores. He et al. [33] also reported good reliability
of the Chinese version SF-36 (Cronbach’ a > 0.7) among the two groups of TB patients

from China and Thailand.
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Validity of the SF-36 was evaluated by examining the correlations between SF-36
outcomes with other external variables, including clinical criteria, responses from other
HRQL measures, and physician’s evaluations. It was reported that SF-36 scores were
able to discriminate between TB patients with different severity levels [21,26] and
between patients at different stages of treatment (i.e. the start, middle, and end of the
treatment) [21,25,28]. In Guo et al. [26], the correlations between SF-36 summary scores
(PCS and MCS) and four utility instruments (SF-6D, HUI-2, HUI-3, and VAS) were
tested by calculating Spearman’s coefficients. SF-6D scores were strongly correlated
with both PCS and MCS (0.79, 0.80), and HUI-2, HUI-3, and VAS scores were more
strongly correlated with PCS (0.59, 0.66, and 0.67) than with MCS (0.37, 0.48, and 0.59).
Similarly, in the study by Dion et al. [23,24], SF-36 scores were observed moderately
correlated with EQ-5D and VAS scores, but poorly correlated with SG scores (Pearson
coefficients < 0.2). Wang et al. [27] reported that patient-reported SF-36 scores were well
correlated with physician proxy-reported Quality of Life Index (QLI) and Karnofsky
Performance Status (KPS) scores, with correlation coefficients of 0.78 and 0.89
respectively. However, it was not reported which type of correlation coefficient was

calculated.

The structural validity of SF-36 was tested in two studies, but the results were not
consistent. In Chamala [28], factor analysis was applied to evaluate the 2-dimensional
model of the SF-36. Two factors (physical health and mental health) were extracted and
subjected to orthogonal rotation using the Varimax method. The observed pattern of

correlations between the 8 subscales and the 2 factors supported the authors’ prior
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hypothesis. For example, it was reported that the 4 physical subscales (PF, RP, BP, and
GH) were correlated strongly with the physical health factor, but only poorly correlated
with the mental health factor. On the other hand, the 4 mental subscales (MH, RE, SF,
and VT) were strongly correlated with the mental health factor, but not the physical
factor. He et al. [33] used principle component analysis to test the structural validity of
SF-36. However, the results showed that the 8 subscales were not well independent, and
there were overlapping items between different subscales. For example, RE and RP
subscales were both strongly correlated among the two groups of patients (correlation
coefficient 0.82 and 0.77). Based on their findings, the authors concluded that the SF-36

did not show satisfactory construct validity in the studied TB patients.

The application of SF-36 among TB patients also revealed some problems. In the study
by Dion et al. [23,24], SF-36 subscales demonstrated a remarkable ceiling effect problem.
Over 50% participants with concurrent or previous TB reported the highest scores for 5

of SF-36 subscales (PF, RP, RE, BP, and SF).

Ceiling and floor effects are a common problem for the application of health utility
instruments in TB. In Dion et al. [23,24], 42-53% participants reported the best possible
EQ-5D health state. Guo et al. also observed ceiling and/or floor effect problems with
three commonly used health utility instruments. HUI-2 and HUI-3 suffered from a
serious ceiling effect problem, both in global score and single dimension level. For
example, 25% of active TB patients scored 1.0 (perfect health) using the HUI-2 and 98%

of them reported the best level of hearing for HUI-3. SF-6D, on the other hand, was
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primarily limited by its narrow range of available utility values, from 0.30 to 1.0. Health
states at the lower end may not be adequately represented by the SF-6D. Despite these
problems with the application among TB patients, some positive aspects of these utility
instruments were also observed. For example, these utility instruments showed moderate
to strong correlations with the SF-36 responses as stated before [23,24,26]. Guo et al. [26]
also reported moderate to strong agreement among SF-6D, HUI-2, HUI-3, and VAS,
using ICC: the overall ICC coefficient among these 4 instruments was 0.65 and paired
ICC coefficients ranged from 0.53 to 0.67. In addition, these four utility instruments were

all able to discriminate between TB patients with different severity levels.

Pasipanodya et al. [34] administered the lung disease-specific SGRQ among people with
treated pulmonary TB disease or LTBI. Test-retest reliability of the SGRQ was examined
by ICC coefficients, 0.93 for the total score and 0.83-0.91 for subscale scores. Internal
consistency was tested by Cronbach’s a, at 0.93. To evaluate its validity, SGRQ
responses were correlated with a previously validated MOS core questionnaire and a
couple of clinical pulmonary function tests, such as the forced vital capacity (FVC).
Overall, SGRQ scores and MOS scores agreed on similar health constructs and diverged
on dissimilar constructs. Low but significant correlations were observed between SGRQ
scores and pulmonary function test results (-0.12 to -0.29, p<0.05). On the other hand, a
ceiling effect problem for SGRQ was observed. In both treated pulmonary TB patients
and people with LTBI, the distribution of SGRQ scores was skewed toward higher

HRQL. In addition, considering varied levels of reading and understanding in English in
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respondents, different language versions of SGRQ were used, but the potential impact of

combining results from these on HRQL outcomes was not known.

Dhingra and Rajpal [21] applied the new TB-specific instrument, DR-12, among TB
patients under directly observed therapy (DOT). It was reported that, at the beginning of
treatment, DR-12 scores demonstrated significant differences between pulmonary and
extra-pulmonary TB patients, and between sputum positive and sputum negative patients.
Over the treatment period, higher DR-12 score gains were observed among patients who
positively responded to the treatment compared to those who did not. Based on these
evidences, the authors came to the conclusion that DR-12 had strong construct validity in
the studied population. However, the clinical criteria or indicators were not well defined
in the published work. All comparisons were performed by using paired or unpaired t-
tests. Potential confounders such as socio-demographic and clinical variables were not

controlled in the final data analysis.

2.5.3 Impact of Tuberculosis on HRQL

Overall, active TB disease had significant and encompassing impacts on patients’ HRQL.
Using the SF-36, Chamla [28] found that, compared to the general population, people
with active TB disease scored significantly lower on PF, RP, GH, BP, and VT (p<0.05),
but no significant differences were observed on RE, SF, and MH subscales (p>0.05). In
general, physical health subscales were more affected than mental ones. Dion et al.

[23,24] also found active TB patients scored significantly lower in SF-36 PCS scores, but
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not in MCS scores, when compared to people with LTBI and those with previously
treated TB disease. In terms of health utility outcomes, Dion et al. found that active TB
patients scored significantly lower in VAS (median 92.5 VS. 97.5, p=0.02) and SG
(median 80.0 VS. 90.0, p=0.002) than others at the baseline assessment. However, no
significant difference was observed in EQ-5D scores between active TB patients and
others. It is likely that the small sample size and the heterogeneous composition of
subjects could have prevented the authors from detecting the small but important
differences in the sample. Wang et al. [27] found that active TB patients reported lower
scores (p<0.01) across all SF-36 subscales than healthy non-TB people, with RP and RE
being most affected. Marra et al. and Guo et al. [25,26] found that, compared to those
with LTBI, people with active TB scored significantly lower at all SF-36 subscales, SF-
6D, HUI-2, HUI-3, and VAS. In contrast, SF-36 scores among people with LTBI before

the preventative therapy were very similar to the U.S. norm references.

In the study by Marra et al. [25], Beck-DI scores showed substantial impairment on
mental well-being in active TB patients, compared to people with LTBI. However, many
aspects of the Beck-DI (such as fatigue) can also be symptoms of TB and might not be
necessarily indicative of mental health impairments. Aydin and Ulusahin [31] compared
TB patients to COPD patients and found that TB patients had a lower prevalence of
depression and anxiety and a lower level of disability, suggested by GHQ-12 and BDQ
scores. The authors postulated that the chronic duration of COPD and the older age of the
COPD patients may result in a higher prevalence of psychological impairments. Within

TB patients, multi-drug resistant TB patients reported the worst disability level,
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according to BDQ outcomes. Yang et al. [29] found that pulmonary TB patients reported
more psychological symptoms listed in the SCL-90 and a lower degree of social support
using SSRS compared to healthy controls. However, SCL-90 scores did not show
significant correlation with SSRS scores, which is not consistent with the established

relationship between social support and health [46], as discussed by the authors.

The impaired HRQL experienced by TB patients may be a reflection of socio-
demographic status (e.g. age, gender, and socio-economic status) and other underlying
co-morbid conditions, besides TB and its treatment. A few included studies explored the
relationship between socio-demographic features and clinical factors and HRQL in TB
patients. In general, the findings were consistent, but some discrepancies existed. Yang et
al. [29] and Nyamatihi et al. [32] observed that females were more likely to report poorer
health than males, especially on mental health problems, such as depression and anxiety.
Chamla [28] and Guo et al. [26] found older people tended to have poorer HRQL than
younger ones. But Duyan et al. [30] did not find significant associations between gender,
age and HRQL in TB patients. On the other hand, they [30] found that better HRQL was
correlated with higher income, higher education, better housing conditions, better social
security, and closer relationships with family members and friends. Some clinical factors
that were observed to correlate with poorer HRQL in TB patients include size of
pulmonary TB infection, duration of TB disease, reactivation of previous TB infection,
number of symptoms before treatment, development of hemoptysis, hospitalization,
underlying chronic conditions, anemia, and count of white blood cells before treatment

[27,28].
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2.5.4 Effect of Anti-Tuberculosis Treatment on HRQL

Chamla [28], Dhingra and Rajpal [21], and Marra et al. [25] prospectively measured
active TB patients’ HRQL at the start, middle, and end of treatment. In the study by
Chamla [28], after the anti-TB treatment, significant improvement was observed in all
physical health subscales of the SF-36 (PF, RP, BP, and GH, p<0.05); two mental health
subscales, RE and SF (p<0.05), improved significantly, but not VT and MH (p>0.05).
During the treatment, RP, VT and MH scores decreased after the initial 2 months and but
showed overall improvement at the end of the treatment, while all other subscale scores
showed gradual increase over the treatment [28]. Dhingra and Rajpal [21] observed a
gradual improvement on DR-12 scores in active TB patients over the course of the
treatment. Overall, a more identifiable improvement was observed in symptom scores
than that in socio-psychological and exercise adaptation scores. Consistently, Marra et al.
[25] also found significant HRQL improvement in active TB patients over the 6 months

of treatment, using SF-36 and Beck-DI.

Although anti-TB treatment improved HRQL overall, active TB patients still had poorer
HRQL at the end of the treatment compared to the general population or people with
LTBI, especially in psychological well-being and social functioning. Chamla [28]
observed that, at the end of the treatment, active TB patients still scored significantly
lower at RP, VT, and MH subscales compared to general population comparisons. Marra
et al. [25] found that, after the 6 month of treatment, active TB patients scored

significantly lower at SF-36 PCS and MCS summary scores compared to people with
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LTBI. An interesting finding by Marra et al. [25] is that, after the preventive treatment,
MCS scores among people with LTBI decreased significantly, while PCS scores
remained unchanged. Pasipanodya et al. [34] measured HRQL among pulmonary TB
patients who completed at least 20 weeks of treatment, using the SGRQ. Compared with
those with LTBI, treated TB patients had lower SGRQ scores. Those with better lung
functions and/or born in the U.S. (against foreign-born) tended to have better HRQL

outcomes. No gender difference was observed in SGRQ scores.

Muniyandi et al. [35] assessed the HRQL in a sample of previous TB patients one year
after successful completion of treatment. 40% of these people reported persistent
symptoms, such as breathlessness, cough, chest pain, and occasional fever. The authors
calculated three SF-36 component scores: the physical well-being, mental well-being, and
social well-being. Based on their results, there was no gender difference on physical well-
being score; but females scored much lower at mental and social well-being scores.
Compared with younger people, older ones had significantly lower physical and mental
well-being scores, but not the social score. They also presented the U.S. general
population norms for the three component scores and concluded that TB patients” HRQL
returned to normal level one year after the completion of treatment. However, the way of
calculating the three SF-36 component scores is not commonly seen in literatures, and the
reference regarding the U.S. general population norms provided in the published paper

cannot be located.

54



2.6 DISCUSSION

HRQL has been appreciated as an important health outcome measure in clinical research.
We identified 12 original studies where multi-dimensional HRQL was assessed among
people with TB disease or infection using structured instruments around the world. We
found that TB and its treatment have a significant impact on patients’ quality of life from
various aspects and this impact tends to persist for a long time even after the successful

completion of treatment and the microbiological ‘cure’ of the disease.

The results suggest that TB disease has a negative and encompassing impact on active TB
patients’ self-perceived health status in physical, psychological, and social aspects.
Overall, the anti-TB treatment showed positive effect on improving patients’ HRQL. It
appeared that physical health seemed to be more affected by the disease but improved
more quickly after the treatment, while the impairment on mental well-being tended to
persist for a longer term [21,28]. However, even after the active TB patients successfully
completed the treatment and were considered microbiologically ‘cured’, their HRQL
remained poor as compared to the general population [23-25,28]. The ongoing HRQL
impairment may be partly due to the persistent physical symptoms and residual
physiological damages from the disease and/or the treatment. Furthermore, a few
qualitative studies [9-14,16-18] have shown that the social stigma attached to the
diagnosis of TB in some cultures is significant. People with TB may feel isolated from

their family and friends or experience the fear and anxiety of being known by others
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about their diagnosis. All these consequential impairments also need to be ‘cured’ and

may take a long recovery time.

Most studies have focused on assessing HRQL in active TB patients. Although people
with LTBI do not present with clinical disease or symptoms, they are likely to be
subjected to the same social and psychological impacts as active TB patients. The
knowledge of a deadly and stigmatized disease lying dormant in his/her body may also
induce anxiety and fear. As Marra et al. [25] observed that, after receiving 6 months of
preventive therapy with isoniazid, the mental well-being of people with LTBI decreased

significantly.

HRQL assessment in TB research is still a new area, and a valid and reliable TB-specific
instrument is much needed. Currently, a wide range of HRQL instruments were utilized
in the literature. The SF-36 was the most frequently used instrument and it appeared to be
a valid and reliable tool to be used in TB. Although the SF-36 has been used extensively
to assess both population health and specific health conditions for various medical
conditions, as a generic health assessment instrument, it offers little information to help
understand the unique experiences among TB patients, such as social stigma and anti-TB

treatment related ADRs.

Our review identified one TB-specific HRQL instrument, DR-12, which was developed
in India [20,21]. Unfortunately, its validation study was not conducted in a systematic

fashion and the current evidence provided was not convincing. Further applications and
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appropriate methodologies are needed to show DR-12 is a psychometrically sound HRQL
instrument feasible and valid for TB patients. In addition, the DR-12 is actually designed
specifically for pulmonary TB patients, judging from its item content. TB can affect
almost any part of the human body, and in Canada, about 40% of active TB diseases
would present as extra-pulmonary TB [47]. Different types of TB disease would have
very different clinical presentations and affect people’s function differently. This may be

a challenge when developing a TB-specific HRQL instrument.

It should be also noted that most TB patients have very different cultural and socio-
demographic backgrounds compared with the population in which many of these
instruments were originally developed. Also, in the studies done in Canada and the USA
[24-26,32,34], most TB patients were foreign-born and the instruments were normally
self-administered in the English language which would not have been the respondents’
first language. Thus, the results of these studies may not be valid if careful translation and
cultural adaptation of the instrument was not done to accommodate the multi-cultural

population.

Particular attention should be given to some methodological issues on assessing HRQL
among people with active TB disease or LTBI. To comprehensively examine the impact
of TB and its treatment on patients’ HRQL, it is very important to include a proper
comparison group from a similar demographic and socio-economic background. When
conducting the study, researchers are recommended to seek statistical consultation

regarding proper sample size estimating, missing data handling, and adjusting for
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potential confounders, such as socio-demographic status and presence of co-morbidities.
Another concern is the lack of interpretation of HRQL outcomes in terms of clinical
meaningfulness. Statistical significance is a useful way to interpret the result, but it fails
to relate the HRQL outcome with clinical relevance. As such, more work needs to be
done to relate changes in HRQL assessment in TB to concepts such as the minimal

clinical difference [48,49].

2.7 CONCLUSIONS

Our review of the literature shows that TB diminishes patients” HRQL, as measured by
various instruments. However, due to the heterogeneity of HRQL measurements, it was
difficult to assimilate results across studies. A few studies used the SF-36 which appeared
to be a valid instrument in the measurement of HRQL in TB. Other instruments require
further psychometric testing to determine their suitability in measurement in this context.
Our review suggests that HRQL assessment in people with TB is a growing research area
and a psychometrically sound TB-specific HRQL instrument is lacking. A critical step in
the future would be to design an applicable, reliable, and valid TB-specific HRQL
instrument. Particular attention should be given to address the methodological issues

when conducting a HRQL assessment study in TB patients.
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TABLE 2.1:

Overview of Included Studies

Publication Study Location
Reference Year Study Design and year Patients Comparison group HRQL assessment
21 2005 Prospective cohort  India (2002) 76 pulmonary or extra-pulmonary TB patients on No. DR-12; at baseline, 2 months and the end of
DOTS treatment
23,24 2002, 2004 Prospective cohort ~ Montreal, Canada 46-50 patients (mixture of active TB, latent TB and Normative data for Canadian SF-36 (English and French version), EQ-
(1999-2000) previously treated TB) population used as reference. 5D, VAS and SG; at 0, 1 week and 2 weeks
78 latent TB patients for the cross- SF-36 (and SF-6D), HUI-2, HUI-3,
25,26 2008 Prospective cohort ~ Vancouver, Canada 84 active TB patients for the cross-sectional study; sectional study; 70-75 latent TB Beck-DI and VAS; at baseline, 3 months
(2005-2006) 75-85 active TB patients for the longitudinal study patients for the longitudinal study and completion of treatment
27 1998 Cross-sectional China (1996) 228 hospitalized pulmonary TB patients 228 healthy controls (matched forage ~ SF-36 (Chinese version)
and sex).
28 2004 Prospective cohort ~ China (2001-2002) 102 newly diagnosed TB patients 103 non-TB controls from the general ~ SF-36 (Chinese version); at baseline, 2
population (matched for age and sex). ~ months and the end of treatment
29 2003 Cross-sectional China (2001) 132 registered pulmonary TB patients 71 healthy controls SCL-90 and SSRS
30 2005 Cross-sectional Turkey (2003-2004) 120 TB patients hospitalized for at least 1 month No.

A 24-item QLQ
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TABLE 2.1:

Overview of Included Studies (Continued)

Publication Study Location
Reference Year Study Design and year Patients Comparison group HRQL assessment

31 2001 Cross-sectional Turkey (1999) 42 newly diagnosed TB, 38 defaulted TB, and 39 38 COPD patients (chronic bronchitis GHQ-12 and BDQ
multi-drug resistant TB patients and emphysema)

32 2005 RCT baseline Los Angeles, USA 415 homeless adults with latent TB infection No. Multiple instruments and questions

HRQL assessment  (1997-2002) enrolled in a TB-adherence trial

33 2005 Cross-sectional China and Thailand 84 pulmonary TB patients (52 from China, 32 from No. SF-36 (Chinese and Thai language version)
Thailand)

34 2007 Cross-sectional Texas, USA 105 pulmonary TB patients who completed at least 207 people with latent TB infection. MOS core questionnaire and SGRQ

(2005-2006) 20 weeks of treatment
35 2007 Cross-sectional India 436 TB patients were assessed one year after they No. SF-36

successfully completed treatment and cured
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TABLE 2.2: HRQL Instruments Used by Included Studies

HRQL Instruments References
Generic
Short-Form 36 (SF-36) 23-28,33,35
MOS core questionnaire 34
A 24-item Quality of Life Questionnaire (QLQ) 30
Specific
DR-12 20,21
St. George Respiratory Questionnaire (SGRQ) 34
Symptoms Checklist 90 (SCL-90) 29
Social Support Rating Scale (SSRS) 29
General Health Questionnaire 12 (GHQ-12) 31
Brief Disability Questionnaire (BDQ) 31
Beck Depression Inventory (Beck-DI) 25,26
Mental Health Index (MHI-5) 32
Center for Epidemiological Studies Depression Scale (CES-D) 32
Health utility
Health Utility Index — 2 & -3 (HUI-2 & -3) 25,26
Short-Form 6D (SF-6D) 25,26
EuroQol (EQ-5D) 23,24
Visual Analogue Scale (VAS) 23-26
Standard Gamble (SG) 23,24
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FIGURE 2.1:

Process of Literature Searching

. Other
EMBASE Medline Databases
L 2
2540 articles to review
titles & abstracts
26 articles to [ 14 studies excluded:
review full texts * 6 — applied qualitative methodologies
« 2 — assessed one single-dimension of HRQL
»| * 1 —used modified SF-36 without validation
« 1 —used one single question from an instrument
+ 1 —used instrument could not be located
Reference lists 12 studies + 1 — earlier version of one duplicated study
0 study found included + 2 — duplicated studies reported different outcomes

A

12 original studies
included
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CHAPTER 3 HEALTH STATE UTILITIES IN LATENT AND

ACTIVE TUBERCULOSIS: A CROSS-SECTIONAL ANALYSIS

3.1 FOREWORD

This chapter is a cross-sectional analysis of health state utility in a sample of latent and
active tuberculosis patients and additional comparison of four utility instruments (SF-6D,
HUI-2, HUI-3, and VAS). The content of this chapter has been published in the journal of

Value in Health.*

As the first author, the candidate developed the hypotheses, performed data analyses, and
wrote the final manuscript. Co-authors of this study included Dr. Carlo A. Marra, Dr.

Fawziah Marra, Suzana Moadebi, Dr. R. Kevin Elwood, and Dr. J. Mark FitzGerald.

3.2 INTRODUCTION

Although effective chemotherapy is available, worldwide tuberculosis (TB) remains a
major public health problem, with approximately 1/3 of the world’s population infected
[1]. In North America, since mortality due to TB is rare, the avoidance of morbidity and

maintenance of patients’ quality of life has become the goal of TB management [2, 3].

2 A version of this chapter has been published in Value in Health. Guo N, Marra CA, Marra F, Moadebi S,
Elwood RK, Fitzgerald JM. Health state utilities in latent and active tuberculosis. Value Health 2008;
11:1154-1161.
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Health-related quality of life (HRQL) has been introduced into medical practices and
evaluated in many diseases including TB. There is increasing evidence to show that TB
has substantial and encompassing impacts on patients’ quality of life [4-9]. Furthermore,
clinical measures often correlate poorly with daily well-being and function, the areas in

which patients are most interested and familiar.

Two basic approaches to assessing HRQL are available: generic and disease-specific
instruments [10]. Generic instruments capture the common and important aspects of
health, while specific instruments are designed to focus on unique problems associated
with a disease. One category of generic instruments is “preference-based” or “utility
measure” and examples of such are the EuroQol 5D (EQ-5D), the Health Utilities Index 2
and 3 (HUI-2 and HUI-3) and the Short-Form 6D (SF-6D). These instruments summarize
HRQL into a single index number, anchored at 0 (death) and 1.0 (perfect health) and are
based on societal health preferences. Scores can then be incorporated into cost-utility
analyses (a special type of cost-effectiveness analysis or “CEA”) through the calculation
of quality adjusted life years (QALYs) that combine the utility score for a health state
(quality of life) with the duration of time spent in the particular health state (quantity of

life).

Recently, there have been many CEAs of the treatment of, and/or screening for, TB
infection in populations such as intravenous drug users [11, 12], the elderly [13],
tuberculin reactors stratified by age [14, 15], immigrants [16-19], and new blood-based

diagnostic strategies [20-22]. So far, none have evaluated TB health outcomes in the
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holistic way recommended by the influential U.S. Panel on Cost-Effectiveness in Health
and Medicine [23], namely, QALY's constructed from utilities elicited from TB patients.
The main reason for the lack of QALYs as outcome measures in TB economic

evaluations is the dearth of TB related utility data in the literature.

Considering the void in the literature regarding health state utility values for active TB
and latent tuberculosis infection (LTBI), the primary purpose of this paper was to
characterize and compare utility scores between the HUI-2, HUI-3, and SF-6D in a

sample of participants with either active TB or LTBI.

3.3 METHODS

3.3.1 Study Setting and Subjects

Participants were recruited from the TB Clinic at the BC Centre for Disease Control
(BCCDC). To be eligible for this study, the participant had to have been diagnosed with
either active TB or LTBI within 2 months of study entry. Subjects were excluded if: (1)
they were less than 18 years old; (2) they were not taking medication for active TB or
LTBI; or (3) they were judged to be incapable of answering the questionnaires. This
study received ethics approval from the University of British Columbia Behavioral

Research Ethics Board and informed signed consent was obtained from each participant.
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During the first clinic visit, relevant participants’ information was collected, including: (1)
socio-demographics, e.g. age, gender, education, and co-morbid conditions; (2) TB
symptoms, medication use, adverse events and self-reported TB symptom severity and
control; (3) responses to the HRQL questionnaires (SF-36, HUI-2/HUI-3, and a visual
analogue scale). All questionnaires were self-administered and participants were
permitted to take them home for completion. Investigators followed up by phone-call to

ensure that questionnaires were returned within a week.

3.3.2 Assessment of Health-related Quality of Life

3.3.2.1 Short Form 36 and Short Form 6D

The Short-Form 36 Health Survey (SF-36) is one of the most widely used generic health
profile instruments [24]. Eight domain scores (physical functioning, role limitations due
to physical health, bodily pain, general health perceptions, vitality, social functioning,
role limitations due to emotional problems, and mental health) and two summary scores,
the physical component summary (PCS) and the mental component summary (MCS), are
calculated to describe health status. However, no single, preference-based index score can
be derived directly from this widely used HRQL instrument. To obtain a preference-
based utility score from it, Brazier et al. restructured the SF-36 into a health state
classification system with 6 attributes called the SF-6D (which includes physical

functioning, role limitations, social functioning, pain, mental health, and vitality). Each
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attribute has 4 to 6 levels, and therefore the SF-6D describes 18,000 health states. Scoring

is based on responses from a random sample drawn from the UK general population.

3.3.2.2 Health Utilities Index

The HUI is a family of multi-attribute health status classification systems which is
currently composed of the HUI-2 and HUI-3 [25]. HUI-2 and HUI-3 utility scores are
derived from the same questionnaire, but they contain different health dimensions with
various levels in each, and they employ different samples and scoring models to obtain
preference scores. HUI-2 has seven health attributes (sensation, mobility, emotion,
cognition, self-care, pain, and fertility), each with 3 to 5 levels [26], while HUI-3 consists
of eight attributes with 5 to 6 levels within each. In total, HUI-2 defines 18,000 health
states and HUI-3 defines 972,000 health states [27]. Preference scores for both HUI-3
and HUI-2 health states were based on Canadian samples using the standard gamble and

a visual analogue scale (VAS) approach.

In this study, both the HUI and SF-36 questionnaires used “the past 4 weeks” as the

response time frame to minimize potential differences in recall.

3.3.2.3 Visual Analogue Scale

In this study, a horizontal line, 10cm in length, anchored at “0” (Death) at the left-end

and “1” (Perfect health) at the right-end was used. Each respondent was asked to mark on
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the line the point that they felt represented their current health state.

3.3.3 Statistical Analysis

Scores for the SF-6D, HUI-3 and HUI-2 were calculated for each patient from the two
questionnaires, SF-36 and HUI. All patients who had the completed the SF-6D, HUI-3,
HUI-2 and VAS scores were included in the analysis. Descriptive summary statistics
were used to describe demographic characteristics. Chi square tests, student’s t-test or
ANOVA, as appropriate, were used to examine the demographic differences between
active and latent patients. In each group, patients who were included and those who were

excluded were compared, as well.

The SF-36 domain scores and utility scores were summarized by groups numerically and
graphically. Because the utility scores were usually not normally distributed, median
value and inter-quartile range (IQR) were also presented. Differences between latent and
active patients on SF-36 scores and utility values were tested using simple linear
regression, adjusting for the available demographic variables. Active TB patients were
then categorized by self-graded TB severity and control, and each instrument’s ability to

discriminate between severity subgroups was tested.

Two-way ANOVA and paired two-sample t-tests were performed to examine the
differences among the 4 utility instruments within individuals. The ceiling and floor

effects for the three indirect utility instruments (HUI-2, HUI-3 and SF-6D) were
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examined from two aspects: the frequency of possible minimum and maximum scores for
each instrument; and the proportion of respondents who reported the best and worst level

within each single health attribute for each instrument.

Spearman’s rho was calculated to assess the correlation between various measures. The
correlation coefficients were explained as follows. -0.30 to 0.30: weak correlation; -0.49
to -0.30 and 0.30 to 0.49: moderate correlation; <-0.50 and >0.50: strong correlation [28].
Agreement among the utility scores was assessed using the intra-class correlation
coefficient (ICC) generated from a two-way mixed-effect ANOVA model where the
patient effect was random and the instrument effect was fixed. The single measure ICCs
were used and interpreted according to the following guidelines. ICC <0.40: poor
agreement; 0.40 to 0.75: moderate to good agreement; >0.75: excellent agreement [29].

All p values were two-sided, and p < 0.05 was considered to be statistically significant.

3.4 RESULTS

3.4.1 Description of Study Sample

In a consecutive fashion, over a twelve month period we approached 147 LTBI and 133
active TB patients to participate in the study. Of these, 119 LBTI and 114 active
tuberculosis patients were deemed eligible and consented to participate in the study. Of
these, 27 (20 LBTI and 7 active) withdrew from the study prior to completing the
questionnaires. Subsequent to enrollment , three patients reported as having active TB

were excluded as they did not fit the entry criteria of having active TB ( under medical
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surveillance for previously active TB; not currently active; no documentation of prior
medications; no growth on smear and cultures). Thus 104 active TB and 99 LBTI
participants were enrolled in the study. Of these, 25 (12.3%) participants failed to fully
complete the SF-36, 15 (7.4%) did not fully complete the HUI, and 13 (6.4%) had no
VAS results. In total, 162 (79.8%) TB patients (78 LTBI and 84 active TB) with available
SF-36 and all four utility scores (HUI-2, HUI-3, SF-6D and VAS) were included in the
analysis. In each group, there were no significant differences on the studied demographic

characteristics between patients included and those excluded.

The demographic features of both the active TB and LTBI participants are described in
TABLE 3.1. Active TB participants were significantly older than LTBI participants (49.0
vs. 36.3 yrs, p<0.01). Subjects with active TB were more likely to have co-morbid
conditions (45% vs. 24%, p=0.02) and report alcohol use compared to those with LTBI
(86% vs. 69%, p=0.01). Overall, of the 162 TB patients in this study, 43% were males,

87% were born outside Canada, and 56% were originally Asians or Pacific Islanders.

3.4.2 SF-36 Scores

In comparison to those with LBTI, subjects with active TB had a much lower average
scores on all 8 domains of the SF-36 (TABLE 3.2, all p-values < 0.05), after adjusting for
the demographic differences between the two groups. Overall, older participants tended
to score lower than those who were younger, and no gender difference was observed on

SF-36 domain scores in this sample.
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3.4.3 Global Utility Scores

TABLE 3.3 summarizes the four sets of global utility scores for LBTI and active TB
participants, respectively. For each utility instrument assessment, significantly lower
average scores were observed in active TB participants compared to those with LTBI,
after accounting for the impact of the demographic differences (all p<0.01). In active TB
participants, the four preference-based instruments (the HUI-2, HUI-3, SF-6D and VAS)
yielded significantly different global score within individuals, with HUI-2 having the

highest average score overall, followed by HUI-3, SF-6D and VAS.

FIGURE 3.1~3.4 show the distributions of the global scores among active TB
participants. SF-6D scores were distributed normally, but with limited available range,
and the observed lowest score was 0.32. In contrast, HUI-2 and -3 scores covered a wider
range: -0.26-1.00 for HUI-3 and 0.13-1.00 for HUI-2. However, HUI-2 and -3 scores
were highly skewed toward 1.00 (perfect health), demonstrating a ceiling effect. For the
HUI-2 and HUI-3, respectively, 25% and 21% of active participants reported scores of
1.00 (perfect health). In contrast, 2.4% participants scored 1.00 for SF-6D. VAS scores
were not as skewed as HUI-2 and -3, and spanned the entire scale range, from 0.08 to

1.00.

TABLE 3.4 describes the proportion of respondents at the best and worst level within
each single health dimension for HUI-2, HUI-3 and SF-6D. For HUI-2 and -3, less than

4% of active TB participants reported the worst level in all health dimensions, but large
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proportions of participants were at the best level. There are three common health
dimensions in the HUI-2 and HUI-3 which are emotion, cognition, and pain. In the pain
dimension, about 50% of the respondents chose the best possible level, while in the
cognition and emotion dimensions, respondents chose the best level of the HUI-3 domain
much less than the best level of the HUI-2 domain. For SF-6D dimension scores, except
for vitality, all had at least 22% at the best level. For example, 42% and 33 % were at the
best level in the pain and role limitations dimensions, respectively. On the other hand,
63%, 29% and 14% were at the worst level in role limitation, vitality, and social
functioning, respectively. Even though the role limitation dimension has four levels in
total, 96% of participants reported either the best or worst level, leaving a gap at the

intermediate levels.

In TABLE 3.5, SF-36 summary scores and each of the utility scores were summarized by
the level of self-reported disease severity. Each instrument demonstrated a clear
monotonically decreasing trend in scores with increasing severity level. Among the four
sets of utility scores, only HUI-3 scores were not statistically different between adjacent

severity subgroups.

TABLE 3.6 presents the Spearman’s coefficients for correlation between SF-36 summary
scores and the 4 global preference-based scores. Strong correlation was observed between
the 4 utility instrument scores (0.52-0.86, p-values<0.0001). In terms of the relationship

with SF-36, SF-6D scores were strongly correlated with both PCS and MCS (0.79, 0.80),
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while HUI-3 and -2 were strongly correlated with PCS (0.59, 0.66), but only moderately

correlated with MCS (0.37, 0.48).

The overall ICC among the 4 utility instrument scores was 0.65, indicating good
agreement. ICCs (and 95% Cls) between each paired utility scores were presented in
TABLE 3.7. There was excellent agreement between HUI-2 and HUI-3 (0.84). The

agreement between all other paired utility scores was good (0.53-0.67).

3.5 DISCUSSION

This study has generated much needed evidence regarding preference-based utility scores
for subjects with active TB and LTBI that can be integrated into cost-utility analyses of
TB diagnostic and treatment interventions. In addition, this study provides some
comparative information regarding the different methods of estimating health utilities and
aids in the choice of measure to be included in primary studies. Finally, the results show
that there are significant problems with all of the instruments in terms of floor and ceiling

effects especially when each domain is considered.

Other authors have estimated preferences for health states in TB either through expert
opinion [15, 30] or by surveying the general public [31]. However, only one other study
has attempted to measure health preferences from patients with LTBI and active or
recently cured, active TB [7]. These authors relied on a small, heterogeneous sample of

LTBI (n=25), active TB (n=17) and previous active TB (n=8) participants to derive
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health state utility values thus limiting the generalizability of their findings. Furthermore,
the authors utilized the standard gamble (SG), a visual analog scale (VAS), and the EQ-
5D to elicit health state preferences and the SF-36 as a general health measure. In general,
their findings were that those with concurrent active TB rated hypothetical health states
(mild, moderate and severe) lower than those with LBTI and previously active TB. Also
SG scores correlated poorly with the EQ-5D and the SF-36, and moderately with the
VAS. The authors concluded that the SG was likely a more comprehensive measure of
health-related quality of life since it is not limited to a small number of domains and
levels like questionnaire based instruments are and provides a more holistic assessment of
quality of life. However, there are recent publications that put the validity and the
reliability of the SG into question when used in specific patient populations [32, 33]. As
such, it is not clear that the SG is appropriate for the elicitation of utility values in all

cascs.

From the same dataset, the authors published another paper whose purpose was to
evaluate the feasibility and reliability of the EQ-5D and the SF-36 [6]. They found that
the proportion of acceptable SF-36 questionnaires was 78% versus 90% for the EQ-5D.
In addition, they found a high degree of internal consistency for the SF-36 and high test-
retest reliability. Similar to our study, the authors were concerned about the use of health
status questionnaires in a multicultural sample which are not adapted and tested in the
respondent’s native language. However, since the authors found a low frequency of
inconsistent responses and high internal consistency, they concluded that it was valid to

use these questionnaires. Similarly, authors of other papers [34, 35] found similar high
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feasibility and strong psychometric properties for the SF-36 in non-native English

language speakers.

It was difficult to compare the VAS scores from our sample to that of Dion et al’s due to
the lack of stratification in the presentation of their results into subjects with LTBI and
active TB. However, we found the VAS to be much more highly correlated with the PCS
(r=0.65) and the MCS (r=0.58) than Dion et al. whose correlations were 0.54 and 0.32,

respectively.

Within our results, the utility global scores were significantly different with the HUI-2
generating the highest and the SF-6D providing the lowest mean scores. The distribution
of SF-6D scores was much more symmetrical than that of HUI-3 or HUI-2, but within a
very limited scale range, from 0.32 to 1.00. In contrast, HUI-3 scores spanned
approximately twice the range of SF-6D scores, and HUI-2 distributed from 0.13 to 1.00.
Although having a wider scale range than SF-6D, HUI-3 and HUI-2 scores were highly
skewed toward 1.00, with 25% and 21% participants reporting a HUI-2 and HUI-3 score
of 1.0, respectively, indicating a possible ceiling effect in active TB participants. There
was no evidence to demonstrate a ceiling or floor effect for SF-6D global utility scores,
since only 2.4% of participants reported perfect health and none reported the worst health
state. However, a dimension specific analysis SF-6D yielded possible floor effects. The
most notable result was in the role limitation dimension. In the pain dimension, all three
instruments demonstrated a significant ceiling effect, with 42% at the best level for SF-

6D and 50% for HUI-2 and HUI-3. Compared with SF-6D, all HUI-2 and HUI-3 single
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dimensions demonstrated ceiling effects with very limited floor effects.

Discrepancies between scores of the indirect utility instruments have been observed and
discussed in other patient populations [36, 37]. These discrepancies may arise due to the
internal differences of the utility instruments, such as the health dimensions covered, the
methods of obtaining preferences (such as the standard gamble or the time trade-off
techniques), and the application of the instruments. Each instrument focuses on different
health dimensions with various levels within each dimension and can have different recall

periods.

However, despite these differences some similarities were observed as well. The
correlation between these instruments was from moderate to strong, suggesting that they
are likely measuring similar concepts of health. The four utility instruments were able to
discriminate TB participants with different severity levels. In general, the average utility

scores showed a decrease with the increasing disease severity.

In conclusion, health state utility values for active and LTBI have been determined using
different instruments. The three measures, the HUI-2, HUI-3 and SF-6D, did not generate
identical utility scores in active or LTBI participants. The biggest concern with the HUI-2
and HUI-3 was the ceiling effect, and SF-6D was limited by its narrow range of utility
values available and the potential floor effect. As such, the HUI-2 and HUI-3 may be
more able to evaluate HRQL in more severe participants as the SF-6D doesn’t appear to

adequately capture health states at the lower end of the scale.
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TABLE 3.1: Demographic Description of Participants

Latent (n=78) Active (n=84) p-value
Age (mean in yrs, SD) 363 (11.1) 49.0 (19.0) <0.01 *
Gender (% male) 40% 45% 0.48
Foreign-born (%) 85% 89% 0.38
Race (%) 0.50
Asian or Pacific Islander 51% 60%
East Indian (South Asian) 17% 14%
Caucasian 13% 15%
Black 5.1% 3.6%
Aboriginal 3.8% 1.2%
Others 10.1% 6.2%
Marital Status (%) 0.55
Married 47% 56%
Single 33% 27%
Others 20% 17%
Smoking (% yes) 26% 23% 0.60
Alcohol use (% yes) 69% 86% 0.01 *
Drug use (% yes) 10% 4.8% 0.27
Co-morbidity (% yes) 24% 45% 0.02 *
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TABLE 3.2: SF-36 Scores

Latent (n=78) Active (n=84)

Mean (95% CI) Median IQR Mean (95% CI) Median IQR
PF * 54.3 (52.7-55.9) 57.0 0.0 41.2 (38.1-44.4) 402 253
RP 51.9 (49.9-53.8) 56.9 9.2 38.1 (34.7-41.5) 37.3 30.0
BP 55.7 (53.4-58.0) 62.1 11.0 50.1 (47.3-53.0) 51.1 20.7
GH 52.5(50.7-54.4) 52.9 9.5 44.5 (42.3-46.7) 44.1 14.3
EN 52.7 (50.7-54.8) 52.1 12.5 44.0 (41.0-46.9) 42.7 18.7
SF 52.7 (50.6-54.7) 56.8 5.5 39.5 (36.3-42.7) 40.5 232
RE 50.7 (48.6-52.9) 55.9 2.9 35.0 (30.9-39.1) 326 35.0
EM 50.9 (48.7-53.0) 52.8 14.1 44.4 (41.8-47.0) 43.0 16.9
PCS 54.7 (53.2-56.1) 56.8 6.3 44.8 (42.1-47.5) 45.9 18.9
MCS 50.3 (48.5-52.0) 52.8 8.9 40.1 (37.1-43.1) 414  22.0

* PF: Physical Functioning; RP: Role Limitations due to Physical Health; BP: Bodily Pain; GH: General
Health; VT: Vitality; SF: Social Functioning; RP: Role Limitations due to Emotional Problems; MH:
Mental Health; PCS: Physical Component Summary; MCS: Mental Component Summary
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TABLE 3.3:

Global Utility Scores

Mean (95% CI) Median Min Max IQR

SF-6D  0.82 (0.80-0.85) 0.85 0.40 1.00 0.12

Latent HUI-3 0.90 (0.86-0.94) 0.97 0.08 1.00 0.10
(n=78) HUI-2 0.93 (0.90-0.95) 0.95 0.49 1.00 0.08
VAS 0.87 (0.84-0.90) 0.90 0.39 1.00 0.20

SF-6D  0.68 (0.65-0.72) 0.64 0.32 1.00 0.24

Active HUI-3 0.76 (0.70-0.82) 0.90 -0.26 1.00 0.31
(n=84) HUI-2 0.85(0.80-0.89) 0.93 0.13 1.00 0.19
VAS 0.66 (0.61-0.71) 0.70 0.08 1.00 0.32
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TABLE 3.4: Frequency of Reporting the Best and Worst Levels in
Active Participants (n=84)

Utility Instruments  Best level, No. (%) Worst level, No. (%)

HUI-2
Sensation 51 (60.7%) 3 (3.6%)
Mobility 60 (71.4%) 0
Emotion 59 (70.2%) 0
Cognition 61 (72.6%) 1 (1.2%)
Self-care 77 (91.7%) 2 (2.4%)
Pain 42 (50.0%) 1 (1.2%)

HUI-3
Vision 53 (63.1%) 2 (2.4%)
Hearing 82 (97.6%) 1 (1.2%)
Speech 77 (91.7%) 0
Ambulation 60 (71.4%) 0
Dexterity 70 (94.0%) 0
Emotion 35 (41.7%) 0
Cognition 19 (22.6%) 1 (1.2%)
Pain 42 (50.0%) 2 (2.4%)

SF-6D
Physical function 22 (26.2%) 5 (6.0%)
Role limitation 28 (33.3%) 53 (63.1%)
Social function 25 (29.8%) 12 (14.3%)
Pain 35 (41.7%) 6 (7.1%)
Mental health 19 (22.6%) 4 (4.8%)

Vitality 6 (7.1%) 24 (28.6%)




TABLE 3.5:

and SD)

SF-36 and Utility Scores by Self-reported TB Severity and Control of TB Symptoms (Mean

Not controlled at all

PCS MCS SF-6D HUI-3 HUI-2 VAS

Severity of TB symptoms

Very mild 54.5 (6.6) 52.4(7.6) 0.84(0.11) 0.93 (0.10) 0.94 (0.07) 0.84 (0.14)

Mild 50.0(5.2) 44.6(10.1) 0.68(0.05) 0.84(0.19) 0.93(0.08) 0.75(0.09)

Moderate 44.6 (9.5) 34.5(12.6) 0.64(0.10) 0.73(0.28) 0.83(0.19) 0.65(0.13)

Severe 35.6 (12.0) 33.8(12.4) 0.59(0.15) 0.65(0.36) 0.76 (0.25) 0.54(0.22)

Very severe 32.5(11.8) 28.9(10.8) 0.54(0.08) 0.53(0.37) 0.71(0.28) 0.35(0.21)
Control of TB symptoms

Very well controlled 55.8(6.0) 51.8(7.8) 0.85(0.09) 0.90 (0.16) 0.94 (0.07) 0.84 (0.15)

Well controlled 49.3 (6.3) 47.7(9.6) 0.73(0.13) 0.92(0.08) 0.95(0.07) 0.74(0.18)

Adequately controlled 40.0 (12.7) 323 (11.7) 0.60(0.11) 0.68 (0.30) 0.78 (0.21) 0.60 (0.18)

Not well controlled 33.98.7) 30.2(11.9) 0.56(0.11) 0.52(0.38) 0.74(0.27) 0.42(0.22)
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TABLE 3.6: Correlation (Spearman’s rho) Between SF-36 and Utility
Instruments
PCS MCS SF-6D HUI-3 HUI-2 VAS
PCS 1.00
MCS 0.45 1.00
SF-6D 0.79 0.80 1.00
HUI-3 0.66 0.48 0.71 1.00
HUI-2 0.59 0.37 0.59 0.90 1.00
VAS 0.67 0.59 0.65 0.58 0.52 1.00

All p-values < 0.0001
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TABLE 3.7: Intra-class Correlations (ICCs) Between the Four Utility
Instruments
SF-6D HUI-3 HUI-2 VAS
SF-6D 1.00
HUI-3 0.63 (0.53-0.72) 1.00
HUI-2  0.67(0.58-0.75)  0.84 (0.79-0.88) 1.00
VAS 0.66 (0.56-0.74)  0.56 (0.45-0.66)  0.53 (0.41-0.63)  1.00
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FIGURE 3.1: Distribution of SF-6D Scores in Active Participants
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FIGURE 3.2: Distribution of HUI-3 Scores in Active Participants
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FIGURE 3.3:

Distribution of HUI-2 Scores in Active Participants
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FIGURE 3.4: Distribution of VAS Scores in Active Participants
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CHAPTER 4 IMPACT OF ADVER DRUG REACITONS

AND PREDICTIVITY OF QUALITY OF LIFE STATUS

4.1 FOREWORD

The content of this chapter has been accepted for publication in European Respiratory
Journal under the same title. > As the first author, the candidate developed the research
hypotheses, performed data analyses, and wrote the final manuscript. Co-authors of this
study included Drs. Fawziah Marra, J. Mark FitzGerald, R. Kevin Elwood, and Carlo A.

Marra. APPENDIX 4 presents supplementary contents to this manuscript.

4.2 INTRODUCITON

In Canada, people diagnosed with active tuberculosis (TB) disease are routinely treated
with isoniazid, rifampin, pyrazinamide and ethambutol. Although effective, the treatment
is associated with significant adverse drug reactions (ADRs). Current knowledge of these
ADRs has focused on their frequency and clinical natures [1,2]. However, reporting
clinical natures of ADRs is not adequate to fully reflect their impacts on patients’ health
status. In recent years, patient-reported outcomes, such as health-related quality of life

(HRQL), are increasingly appreciated in evaluating the impact of illnesses and the

effectiveness of medical interventions [3]. Therefore, we intended to investigate the

3 A version of this chapter has been accepted for publication in the European Respiratory Journal. Guo N,
Marra F, Fitzgerald JM, Elwood RK, Marra CA. Impact of adverse drug reaction and predictivity of quality
of life status in tuberculosis. Eur Respir J 2010;36:206-208.
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impact of anti-TB treatment-induced ADRs on patients’ HRQL and to examine the
association between baseline HRQL status and the likelihood of developing ADRs during

the subsequent treatment.

4.3 METHODS

In British Columbia, TB patients are seen monthly through TB control clinics managed
by the British Columbia Center for Disease Control (BCCDC). Monthly laboratory tests
are done to monitor patients’ liver and renal function and haematological status.
Tolerance to medications is evaluated during clinic visits. Medical records are kept in the

integrated Public Health Information System (iPHIS).

This study partially represents a longitudinal HRQL study, where English-speaking
adults with newly initiated treatment for active TB disease or latent TB infection were
recruited from BCCDC during 2005 and 2006. Ethics approval was obtained from the
University of British Columbia’s Behavioural Research Ethics Board. Participants
provided informed consent. For the present study, active TB patients were considered
eligible if they further met the criteria: (1) had no pre-existing liver problems or no other
known severe health conditions before the treatment; (2) completed at least 3 months of
treatment; and (3) completed both baseline and 3-month HRQL assessments. HRQL was
measured at baseline, 3 months and 6 months of the treatment using the Short-Form 36
version 2 (SF-36 v2) [4], as there is no well-validated TB-specific questionnaire in the

literature. SF-36 measures eight dimensions: physical functioning (PF), role-physical
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(RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role-
emotional (RE) and mental health (MH). From these subscales, a physical component
summary (PCS) and a mental component summary (MCS) can be determined [4]. As the
majority of ADRs occurred within the first 3 months of anti-TB treatment [1, 2], only

baseline and 3-month SF-36 outcomes were used for analyses.

From the iPHIS database, physician narratives and nurse notes were retrospectively
reviewed to identify anti-TB medication related ADRs. The criteria we have used
previously to assess the possibility and severity of ADRs were applied here [2]. All
definite, possible and probable ADRs during the first 3 months of the treatment were
included and classified by severity: an ADR was defined as major if it led to
discontinuation of routine treatment and/or required additional treatment for the
symptoms; an ADR was minor if no additional medical interventions were taken. Patients
were then categorized into three groups: (1) no ADR: never had any ADR; (2) minor
ADR: only developed minor ADRs; and (3) major ADR: developed at least one major

ADR.

ANOVA, Pearson’s Chi-squared test or Fisher’s exact test was used to compare the
baseline socio-demographic differences between the three groups. SF-36 scores were
calculated and transformed using norm-based scoring that resulted in a mean of 50 and
standard deviation of 10 in the general population [4]. A higher SF-36 score indicates a
better HRQL outcome. Multiple linear regression models were constructed to explore the

impact of ADRs on the 3-month HRQL. The dependent variable was each one of the SF-
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36 scales (eight subscales, PCS and MCS). In each model, two independent variables
were included to represent the presence/absence of major ADRs and minor ADRs
respectively. Baseline SF-36 score, age, sex, race, marital status, smoking and the
presence of comorbidities were adjusted for in each model. Ordinal logistic regression
was applied to examine the association between baseline SF-36 scores and the occurrence
of ADRs during the first 3 months. The dependent variable indicating the occurrence of
ADRs has three levels: no ADR, minor ADR and major ADR. Then we added each of the
baseline SF-36 scores, as a predictor variable, to separated models. Age, sex, race,
marital status, smoking and the presence of comorbidities were included in each model.
Considering their clinical importance, all covariates were kept in final fitted regression
models, regardless of their statistical significance. All analyses were performed using

software SAS (version 9.0; SAS Institute Inc, Cary, NC).

4.4 RESULTS

Among the 104 active TB patients recruited in the HRQL study, 89 further met the
present study’s inclusion criteria and were included. Their average age was 49.2 yrs, with
56% being female. Seventy-one per cent were ethnically Asian. Of the 89 subjects, 41
(46%) reported having other health conditions, such as high blood pressure, diabetes,
back problems, arthritis and asthma. During the first 3 months of treatment, 21 patients
(24%) developed at least one major ADR and another 29 (33%) experienced only minor
ADRs. Common ADRs included skin rash and/or pruritus (35%), gastrointestinal

symptoms (30%), liver damage (including mild liver enzyme elevation and hepatitis)
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(23%), paresthesia (18%), fatigue/weakness (18%), visual disturbance (17%) and
joint/muscle pain (17%). The most common ADR leading to treatment discontinuation
was liver enzyme elevation (11%). Sociodemographic differences were observed across
the three groups (no ADR, minor ADR and major ADR), e.g. females were more likely to
develop ADRs than males. However, none of these differences were statistically

significant.

Baseline and 3-month SF-36 scores are summarised in TABLE 4.1. At 3 months, all SF-
36 scores were monotonically decreasing across the three groups. After adjusting for
socio-demographic factors and baseline SF-36 scores, compared to those who had no
ADRs, subjects who developed major ADRs had significantly lower 3-month scores on
PF (p=0.03), VT (p=0.01), MH (p=0.01) and MCS (p=0.03). No significant differences
were found between subjects who experienced only minor ADRs and those who had no
ADRs. As seen in TABLE 4.1, subjects who developed major ADRs during the 3 months
of treatment scored lowest at baseline, whereas those who had no ADRs scored highest.
Ordinal logistic regression analyses showed that subjects who scored lower on SF-36 at
baseline were significantly associated with a higher risk of developing ADRs during the
treatment, after adjusting for socio-demographic factors. For example, for a one-unit
increase in baseline MCS score, the odds of developing ADRs (minor or major) would be
reduced by 6% (OR=0.94, p=0.001), and the odds of having major ADRs versus having
no ADRs and minor ADRs would be reduced by 6% as well (the proportional odds

assumption).
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4.5 DISCUSSIONS AND CONCLUSIONS

This study is the first to examine the anti-TB treatment induced ADRs in terms of HRQL
experienced by patients. We found that anti-TB treatment ADRs had substantial impacts
on patients’ HRQL, and that poor baseline HRQL status was associated with a higher

possibility of developing ADRs during the subsequent treatment.

Our results showed that developing major ADRs led to significant reduction on two
mental health subscales (VT and MH), the mental health summary (MCS) and one
physical subscale (PF) of SF-36. Experiencing minor ADRs showed some negative
impacts, but none were statistically significant. This suggests that severe ADRs result in
more decrements in HRQL; experiencing ADRs seems to be more of a mental wellbeing
burden than a physical one. We also observed that patients with lower baseline SF-36
scores had a higher risk of developing ADRs during the first 3 months of treatment, after
adjusting for important socio-demographic factors. HRQL measures capture patients’
self-perceived health status, functioning and well-being. Poor baseline HRQL status may
reflect known or unknown physical and mental health problems and individual
psychological coping mechanisms, which would predispose the individual to a higher risk
of unfavourable outcomes. Our results suggest that baseline HRQL measurements could
potentially help identify those patients who would eventually develop an ADR to the
anti-TB treatment. This finding could help plan quality healthcare management and
justify resource allocation, e.g. improving the baseline HRQL of those high-risk patients

through lifestyle modification consultation and social-psychological support would
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promote the outcome to medical treatment. Future prospective studies are needed to
better understand the predictive value of HRQL status and to determine whether it could

be manipulated for therapeutic purpose [5—7].

There are some limitations to our study. First, ADRs were retrospectively collected by
reviewing administrative medical records, which usually are not established for the
purpose of research and may not be comprehensive. Second, the TB population may be
exposed to various risk factors. Although we controlled for some important socio-
demographic factors in our analyses, there may still be unmeasured confounders that we
did not capture. Finally, our inadequate sample size might prevent us from exploring
more significant findings. Despite these limitations, as the first study on this topic, we

believe the current report is a good starting point for future research.
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TABLE 4.1: SF-36 Scores by Severity of ADRs

SF-36 v2 Scales N Baseline 3 month p-value®

Physical functioning (PF)

No ADR 38 452+ 144 46.9+13.5 -

Minor ADR 29 42.6+12.3 447+11.9 0.75

Major ADR 20 33.6+13.2 33.8£11.9*% 0.03
Role-physical (RP)

No ADR 36 45.0+13.4 47.1+13.0 -

Minor ADR 29 36.2+15.1 41.0+14.7 0.70

Major ADR 18 29.4+13.6 36.7+11.1 0.95
Bodily pain (BP)

No ADR 39 539+114 559+9.6 -

Minor ADR 28 52.8+£9.2 53.2+8.8 0.87

Major ADR 20 44.1+£15.6 455+13.7 0.26
General health (GH)

No ADR 39 46.2+9.5 47.7+9.0 -

Minor ADR 28 442 +£8.5 47.1+8.7 0.44

Major ADR 20 412+8.0 41.1+8.2 0.07
Vitality (VT)

No ADR 39 46.9+12.0 50.1+£9.5 -

Minor ADR 28 42.4+12.0 46.2+8.6 0.41

Major ADR 20 38.5+10.6 39.1 £10.8% 0.01
Social functioning (SF)

No ADR 39 448+11.6 46.5+11.1 -

Minor ADR 28 356+ 14.8 434+114 0.60

Major ADR 20 32.6+13.6 36.4+13.1 0.12
Role-emotion (RE)

No ADR 37 40.6 £ 16.4 439+164 -

Minor ADR 29 32.1+189 38.8+15.8 0.66

Major ADR 18 22.4+15.8 31.7+13.7 0.68
Mental health (MH)

No ADR 38 47.8+9.0 50.3+8.5 -

Minor ADR 26 41.0+12.7 46.2+7.6 0.83

Major ADR 20 39.2+9.5 392 +13.2% 0.01
Physical summary (PCS)

No ADR 35 492 +11.6 50.6 £10.5 -

Minor ADR 26 47.0£9.1 48.6 +9.7 0.32

Major ADR 18 38.4+£10.9 40.3+10.2 0.52
Mental summary (MCS)

No ADR 35 447+£9.5 47.7+09.1 -

Minor ADR 26 36.2+14.8 43.0+8.7 0.96

Major ADR 18 325+11.6 36.3 £12.5% 0.03

Data are presented as meanSD, unless otherwise stated. ° p-values are based the multiple regression
analyses, adjusting for baseline SF-36 score, age, sex, race, marital status, smoking, comorbidity. Subjects
who had no ADRs are the reference. * p-value<0.05.
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CHAPTER S PATIENTS’ PREFERENCE FOR LATENT
TUBERCULOSIS INFECTION PREVENTIVE

TREATMENT: A DISCRETE CHOICE EXPERIMENT

5.1 FOREWORD

The content of this chapter has been submitted for publication under the same title. * As
the first author, the candidate’s role included formulating research questions,
questionnaire design, study subject recruitment, data collection, performance of statistical
analysis, and the writing of the final manuscript. Co-authors of this study included Drs.
Carlo A. Marra, J. Mark FitzGerald, R. Kevin Elwood, Aslam H. Anis, and Fawziah

Marra.

5.2 INTRODUCTION

Tuberculosis (TB) continues to be a major public health threat with one third of world’s
population infected [1,2]. Since new active TB cases mostly arise from people with latent
TB infection (LTBI), preventing LTBI from developing into clinical disease has both
individual benefit and public health significance [3,4]. Isoniazid (INH) has been long

used for treating LTBI with well-established efficacy from multiple clinical trials [5-7].

* A version of this chapter has been submitted for publication. Guo N, Marra CA, FitzGerald JM, Elwood
RK, Anis AH, Marra F. Patients’ preference for latent tuberculosis infection preventive treatment: a
discrete choice experiment.
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However, the effectiveness of INH treatment has been limited by the low acceptance rate
and poor adherence among patients [8-11]. In 2004, in British Columbia (BC), among
people who were offered LTBI preventive treatment, 49.2% accepted and initiated the
treatment; and then 50% of those who accepted the treatment eventually completed it [4].
The challenge for health care professionals is to advocate a preventive treatment to
people who do not have clinical disease and are otherwise healthy, not to mention that the

treatment has potential significant side effects and long-term commitment.

A large body of research has intended to identify patient socio-demographic profiles and
other modifiable predictors associated with poor adherence among patients on LTBI
preventive treatment [8-11]. However, patients' treatment decision-making behavior has
rarely been closely investigated [12]. Treatment decision-making is a complex behavior,
not only depending on the probability of risks and benefits, but also on how patients
perceive and value these uncertainties. Therefore, the primary objective of this study was
to quantify patients’ preferences when making decisions on whether to accept the
preventive treatment, using a discrete choice experiment (DCE) technique. Originated
from marketing, transport economics and environmental economics, DCE has been
recently adopted in the health care sector to elicit patient or public preferences on health

products and services [13,14].
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5.3 METHODS

5.3.1 Development of Discrete Choice Experiment Survey

In BC, individuals diagnosed with LTBI are requested to see a physician to discuss
preventive treatment with 9 months of INH through TB clinics, managed by BC Centre
for Disease Control (BCCCD). The treatment is publicly funded and is optional to the
patients. Once the patients initiate the treatment, they come to the clinic monthly to pick

up their medications until the treatment is completed.

To identify treatment attributes for the DCE survey, semi-structured individual interviews
(see APPENDIX 5) were conducted at the BCCDC TB clinic. Twenty newly diagnosed
LTBI patients were purposively chosen to ensure that half of them had accepted the
treatment and half had declined it. After discussing with the physician, the patients were
invited to talk about their perceived motivating factors and barriers of initiating the
treatment. Based on interview results and expert opinions, 6 key treatment attributes with
various levels (TABLE 5.1) were chosen: (1) length of treatment; (2) frequency of clinic
visit,; (3) risk of developing active TB disease after treatment, which was used as an
indicator of the treatment effectiveness; (4) chance of developing liver damage; (5)

chance of developing skin rash; (6) chance of developing fatigue.

Sawtooth® CBC/SSI Web V6.4.2 (Sawtooth Software, Inc. Sequim, WA, USA) was used
to generate 12 versions of DCE questionnaires. A fractional factorial experiment design

was applied where orthogonality, level balance, and minimal overlap were taken into

115



account [15]. Each version had 10 random choice sets plus 2 identical fixed choice sets.
An example choice set is given in FIGURE 5.1. In each choice set, respondents were
presented with 2 hypothetical treatment options (A and B) and asked to choose the one
they preferred. If they preferred not to take any treatment, an opt-out option of ‘Neither’
was also given and it was explicitly described as “a lifetime risk of 10% of developing

active TB disease without taking preventive treatment and no risk of any side effects” [16].

Located at question 1 and 11 in the questionnaire, the fixed choices were to check the
validity and consistency of the responses and were not included in data analysis [17,18].
In the fixed choices, treatment option B had clearly dominant attribute levels than A, i.e.
shorter length, more effective but fewer side effects. Respondents were expected to
choose option B over A if they understood the task and made rational decisions (or

choose ‘Neither’ if they were determined not to take any preventive treatment at all).

In the random choice sets, treatment options were carefully checked to limit the number
of dominant scenarios where no trade-offs would be required. Prior to final
administration, the DCE survey was pilot-tested among 60 LTBI patients to ensure: (1)
attributes and levels are plausible, meaningful and understandable to the respondents; and
(2) the format of the survey and the presentation of questions are clear and easy to

understand.
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5.3.2 Subject Recruitment and Data Collection

Subjects were recruited through BCCDC TB clinics, if they met the following criteria: (1)
diagnosed with LTBI as per clinical practice; (2) 19 years or older; and (3) able to
understand and complete the English-language questionnaires. Ethics approval was

obtained from the University of British Columbia Behavioural Research Ethics Board.

Data was collected using a questionnaire that included the DCE survey, socio-
demographics and other information relevant to TB, such as reason of doing tuberculin
skin test (TST) and Bacille Calmette Guerin (BCG) vaccination status. An explanation of
DCE choice tasks was given to each subject and a ‘warm-up’ choice set was completed.
The subject could complete the questionnaire at the clinic or complete it elsewhere and

bring it back on the next clinic visit.

5.3.3 Statistical Analysis

Subjects who failed the two consistency-check questions or had incomplete socio-
demographic profiles were excluded. Included respondents’ baseline characteristics were
summarized with descriptive statistics. DCE choice data were analyzed using conditional
logistic regression (CLR) and latent class analysis (LCA). All attribute variables were
evaluated on a continuous scale except for the ‘frequency of clinic visit’, which was

effects coded [19].
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CLR was conducted to estimate the overall mean preferences for the treatment attributes
among respondents. Traditional approaches, such as CLR, assume homogeneous
preferences among the study population. However, we hypothesized that preferences
would vary by respondents’ socio-demographic status and other characteristics. Therefore,
segmented CLR analyses were performed to estimate the preferences in various
subgroups. The Wald test was used to compare preference differences across these

subgroups.

Unlike CLR, LCA accounts for preference heterogeneity. It assumes that preferences can
be reflected by observed characteristics (e.g. treatment attributes and socio-demographic
variables) and unobserved factors (e.g. attitudes) [20-22]. As such, respondents could be
grouped into a finite number of latent classes. Preferences are relatively homogenous
within each class. LCA also accounts for the fact that each respondent makes multiple
choices which are correlated. We successively fitted LCA models from 2 classes up to 10
classes and calculated 3 model fit statistical indicators for each model, including Log-
likelihood (LL), Akaike Information Criteria (AIC), and Bayesian Information Criteria
(BIC). The optimal number of classes was determined when a point was reached where
an additional class would not significantly improve the model fit. In addition, the
practical interpretability of class membership was considered. Socio-demographic and
other relevant variables were also investigated for inclusion in the final LCA model based

on their influences on the class membership, using a manual stepwise selection method.
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LCA was performed using Latent GOLD® version 4.5 (Statistical Innovations Inc.,
Belmont, MA, USA) and other analyses were conducted using SAS® version 9.1 (SAS

Institute Inc., Cary, NC, USA). Statistical significance was defined as p value < 0.05.

5.4 RESULTS

5.4.1 Respondents Characteristics

As shown in FIGURE 5.2, among the 214 respondents, 10 (4.7%) answered both fixed
questions wrong and were excluded; 200 (93.5%) answered at least one fixed question
correct; 4 (1.9%) chose ‘Neither’ option in all 12 choice sets whatever the level of
attributes (i.e. non-demanders). After further excluding 10 respondents with incomplete

socio-demographic profiles, 194 (90.7%) were included in final data analysis.

TABLE 5.2 summarizes the baseline characteristics of the included respondents. Their
average age was 38.0 years, 61.9% were females, and 53.6% had children. 85.6% of the
respondents were born outside Canada and 68.6% had Asian background. Among the 194
respondents, 80.9% had college/university or higher education, 65.0% were currently
employed and 55.0% had annual family income below $40,000 CAD. 22.2% of our
respondents reported having other health conditions, e.g. hypertension, arthritis, and
diabetes. Reasons for having a TST screening test: 19.6% were exposed to an active TB
case; 16.5% did the test for medical reasons or a doctor’s recommendation; and 63.9%
for school, employment or immigration screening. Half of the respondents believed they

were BCG vaccinated in the past.
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5.4.2 Preference Estimates from Conditional Logistic Regression

After excluding the fixed questions, responses to 1,940 random DCE choice sets from
194 respondents were included for choice analysis. The overall mean preferences derived

from the general CLR are presented in TABLE 5.3.

All 6 attributes were found to significantly influence respondents’ treatment choices. The
negative preference estimates reflected that respondents were averse to longer treatment
regimen (-0.04 per month longer) and higher risk of active TB (-0.23 per 1% risk
increase), liver damage (-0.16 per 1% risk increase), skin rash (-0.02 per 1% risk increase)
and fatigue (-0.03 per 1% risk increase). On average, respondents had a significantly
positive preference on every I month clinic visit (0.17, p=0.01); they showed negative
preferences for no visit (-0.08), every 2 weeks (-0.05) and every 2 months (-0.03), but
none were statistically significant. Subgroup CLR analyses suggested that respondents’
treatment preferences varied substantially by most socio-demographic and other TB-
relevant variables. Therefore, LCA was conducted to closely investigate the preference

heterogeneity among respondents.

5.4.3 Preference Estimates from Latent Class Analysis

Although the model fit statistics didn’t show clear convergence on an optimal number of
latent classes, they were all leveling off at 3- and 4-class models. After further

considering the interpretability of class membership, a 3-class solution is presented and
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discussed here. Five covariates (i.e. origin of birth, having children, education level,
employment status, and on OTC medications) were included in the final fitted 3-class
model, since they significantly influenced the class assignment. The preference estimates
of the 3 classes are summarized in TABLE 5.4. The Wald statistic tests whether the
preference was different across the 3 classes. The relative importance of the 6 treatment

attributes to respondents in each class is shown in FIGURE 5.3.

Consistent with the CLR results, respondents’ preference decreased with increased risk of
active TB and side effects and longer treatment length (TABLE 5.4). Among the 6
attributes, chance of skin rash, chance of fatigue and length of treatment were of least
importance to most respondents (FIGURE 5.3). Significant differences on preferences
across the 3 classes existed in 2 attributes, frequency of clinic visit (p<0.01) and chance of
developing liver damage (p<0.01), as indicated by the sign and magnitude of preference
estimates (TABLE 5.4). Class-1 respondents considered the risk of developing active TB
and frequency of clinic visit most important when choosing treatment and they preferred
every I month clinic visit over other frequency options. Individuals in class-2 were most
averse to the chance of liver damage. They preferred clinic visit of every 2 months over
other options. In class-3, respondents placed similarly important values on the risk of
developing active TB, chance of developing liver damage and frequency of clinic visit in

treatment choices. They preferred no clinic visit.

The class probabilities indicated that 47% of the respondents were assigned in class-1,

32% in class-2, and 21% in class-3. TABLE 5.5 describes the socio-demographic profiles
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of the 3 classes. Class-3 respondents were identified as those who had the highest
probability of choosing *Neither’ option in the DCE choice tasks. They were more likely
to be born outside Canada, have higher education, be unemployed, and take OTC
medications. Individuals in class-1 had the lowest probability of choosing ‘Neither’
option in the survey and they were most likely to have children among the 3 groups. The

employment rate in class-2 was the highest among the three classes.

5.5 DISCUSSION AND CONCLUSION

To our knowledge, this is the first study to measure patients’ preferences for LTBI
preventive treatment using a DCE technique with a robust latent class analysis approach.
Results consistently suggested that patients were overall in favor of treatment that was
more effective, required shorter period, and carried fewer side effects, but substantial
preference heterogeneity existed among respondents. Considering socio-demographic
variables in choice data analysis provided valuable information to understand the
heterogeneity and respondents’ decision-making behavior. This paper illustrates how
DCE could be a useful tool to understand patients’ preferences toward health products

and interventions and to possibly inform health care practice.

All studied treatment attributes were found to have significant impact on patients’
decision-making. The risk of developing active TB, chance of developing liver damage,
and frequency of clinic visit were the most important determinants of treatment choices

for most respondents. Patients were much more concerned about serious side effects (i.e.

122



liver damage) than mild/moderate ones (i.e. skin rash and fatigue). Although previous
studies have found that the length of regimen was a critical predictor to treatment
adherence and completion [10-12], our results revealed that treatment benefits and
serious side effects were more concerned than its length when patients made the initial
decision whether to start the preventive treatment. From what we observed in practice, a
fair proportion of patients agree to start the 9 month INH regimen but stop it after a while,
even without experiencing side effects. This suggests initial decision-making and
treatment adherence are different behaviors and they need to be examined and targeted

differently.

Another important finding is the existence of substantial preference heterogeneity among
respondents. A 3-latent-class model including 5 socio-demographic covariates appeared
to best fit our data. Class-1 individuals were most likely to have children compared to
others. They seemed to adhere to the preventive treatment and the current practice (i.e.
monthly clinic visit) at the TB clinics. Class-2 respondents were most concerned about
the potential risk of liver damage and preferred a slightly less frequent clinic visit, every
2 months. The employment rate in class-2 was the highest. One possible motivator for
class-2 individuals to accept the preventive treatment might be the obligation or pressure
from their work, mostly in health care or early education. Class-3 respondents had the
highest probability of choosing ‘Neither’ option in DCE tasks and might be more likely
to refuse the preventive treatment in reality. They were more likely to be born outside
Canada, be unemployed, be highly educated, or take OTC medications. Most of our

respondents were born in Asian countries, where BCG vaccination is a routine practice.
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The well-known fact that the LTBI diagnosis test, TST, is highly confounded by BCG
vaccination may play a role in the high rate of declining the preventive treatment among
the foreign-born. For the unemployed individuals, current living needs or being busy with
school work possibly leave them little time or energy to consider preventing a disease
that might only happen in the future. It is interesting that higher education was found to
be associated with a tendency of refusing the preventive treatment. It is possible that
people with higher education are more likely to choose a healthy lifestyle and believe
they have more control over their own health. They would have less concern about an

infectious disease such as TB, which is often associated with lower socio-economic status.

Our results underline the importance of accounting for preference heterogeneity when
analyzing choice data. Model fit statistics suggested that LCA model fitted our data better
than CLR model and including socio-demographic covariates in LCA models would
further improve the model fit. LCA provides richer information that would not be
observed with more traditional CLR approaches. Considering respondents’ socio-
demographic profiles would provide us informative insights in understanding their
perceptions toward risks and benefits and how they react differently to treatment options.
This information could possibly assist health care professionals in more effectively
communicating with patients when advocating the preventive treatment, leading to

improved treatment acceptance.

Although widely used in marketing, environmental economics and transportation

economics, DCE is still relatively new in health economics. Methodological concerns on
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its experimental design, sample size and selection, and choice data collection and analysis
have been widely discussed. A large sample size is generally suggested in DCE studies in
order to achieve a desirable level of precision. Although there are no definitive answers
to the optimal sample size, a few general considerations are recommended, e.g. number
of attributes and levels, complexity of choice tasks, statistical approach used to analyze
choice data, and degree of desired precision, and research budget constraints [14, 23]. In
addition, an often used rule in regression analysis suggests that a minimum of 10
dependent variable observations is required for each independent variable. Our sample
size, 194, was enough to fit a latent class model with 6 attribute variables and 5

covariates.

We ensured the validity of our DCE design through carefully choosing treatment
attributes with patient interviews and expert opinions and piloting the survey before final
administration. To help respondents understand, a ‘warm-up’ DCE choice task was
practiced with the researcher before they completed the survey on their own. We also
incorporated two fixed questions in the survey to check the validity and quality of the
response data. 4.7% of the respondents answered both consistency-check questions
wrong, which suggests some respondents might not fully understand the DCE tasks.
Making trade-offs across 6 attributes could be cognitively challenging for some people.
Another 10.3% of the respondents answered one fixed question wrong. Potential reasons
could be that they were learning about their preferences or the trade-offs as they went
through the survey; or some just simply lost their patience toward the end of the survey.

However, considering the fact that most respondents spoke English as their second
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language, our DCE survey was well accepted and understood. In addition, the findings
were clinically plausible and generally in line with our expectations, which greatly

supported the theoretical validity of our methodology.

The most expressed concern surrounding DCE and other stated preference (SP)
techniques has been that ‘stated’ preference may not reflect ‘true’ preference and
therefore not be able to predict individuals’ actual behavior in reality [24-26]. Stated
preferences are elicited under well-controlled experimental context. The experiment may
simplify real-life decision-making situations and respondents may be not willing to or not
able to express their ‘true’ preferences. One approach to address this concern would be to

compare the stated choices in DCE survey with decision-making behavior in real-life.

In conclusion, the DCE technique offers a promising tool to understand and quantify
patients’ preferences and decision-making processes surrounding health products and
services. To extend the usefulness of DCE in informing health care practice, future

efforts should be directed to validation of this technique.
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TABLE 5.1: Attributes and Levels to Describe LTBI Preventive

Treatment

Treatment attribute Levels Neither option
Length of treatment 4 months, 6 months, 9 months, = None
12 months
Frequency of clinic visit every 2 months, every 1 month, None
every 2 weeks
Risk of developing active TB after treatment 0%, 1%, 2%, 4% 10%
Chance of developing liver damage 0%, 1%, 3%, 5%, 10% 0%
Chance of developing skin rash 0%, 5%, 10% 0%
Chance of developing fatigue 0%, 5%, 10% 0%
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TABLE 5.2:

Description of Respondent Baseline Characteristics

Baseline characteristics

N=194

Age (mean, SD*)
Female (n, %)
Born outside Canada (n, %)
Ethnic origin (n, %)
Asian
Caucasian
Others
Marital status (n, %)
Single
Married
Others
Have children (n, %)
Education (n, %)
High school or less
College/University
Post-graduate
Employed (n, %)
Annual household income (n, %)
0~19,999
20,000~39,999
40,000~59,999
60,000~99,999
>=100,000
Co-morbidity (n, %)
On prescription medications (n, %)
On OTC?® medications (n, %)
BCG vaccination status (n, %)
Yes
No
Not sure
Reason for TST (n, %)
Contact of active TB case
Medical reason/Dr. referrals
School/employment/immigration

38.0 years (11.8)

120 (61.9%)
166 (85.6%)

133 (68.6%)
50 (25.8%)
11 (5.7%)

74 (38.1%)
102 (52.6%)
18 (9.3%)
104 (53.6%)

37 (19.1%)
123 (63.4%)
34 (17.5%)

126 (65.0%)

48 (26.4%)
52 (28.6%)
33 (18.1%)
23 (12.6%)
26 (14.3%)
43 (22.2%)
69 (35.8%)
32 (16.5%)

100 (51.6%)
37 (19.1%)
57 (29.4%)

38 (19.6%)
32 (16.5%)
124 (63.9%)

Know someone who had active TB (n, %) 51 (26.3%)

SD*: standard deviation; §OTC: over the counter
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TABLE 5.3: Overall Preference Estimate from Conditional Logistic

Regression

Treatment attribute Preference SE* p-value
Length of treatment ' -0.04 001  <.01*
Frequency of clinic visit

No visit -0.08 0.15 0.59

Every 2 months -0.03 0.07 0.62

Every 1 month 0.17 0.07 0.01*

Every 2 weeks -0.05 0.07 0.40
Risk of developing active TB after treatment ° -0.23 0.03 <.01*
Chance of developing liver damage ° -0.16 0.01 <.01*
Chance of developing skin rash 3 -0.02 0.01 0.03*
Chance of developing fatigue g -0.03 0.01 <.01*

"every 1 month increase; * every 1% increase in risk; *SE: standard error; *statistical significance

129



TABLE 5.4:

Preference Estimate from Latent Class Analysis

Class-1 Class-2 Class-3 Wald

Treatment attribute mean (SE) mean (SE) mean (SE) p-value
Length of treatment -0.08 (0.02)*  -0.01 (0.03) -0.09 (0.04)* 0.17
Frequency of clinic visit <0.01°

No visit -2.29 (0.45)*  -1.73 (0.44)* 1.80 (0.54)*

Every 2 months 0.67 (0.18)*  0.69 (0.19)*  -0.60 (0.24)*

Every 1 month 0.99 (0.17)*  0.65(0.20)*  -0.55(0.24)*

Every 2 weeks 0.63 (0.16)*  0.39(0.16)*  -0.65 (0.23)*
Risk of developing active TB -0.33 (0.04)*  -0.21 (0.06)*  -0.31 (0.08)* 0.34
Chance of developing liver damage -0.10 (0.03)* -0.42 (0.05)*  -0.23 (0.04)* <0.01°
Chance of developing skin rash -0.02 (0.02) -0.05 (0.02)*  -0.05 (0.03) 0.53
Chance of developing fatigue 0.05 (0.02)*  -0.03 (0.02) -0.03 (0.03) 0.69

* significant preference within the class; ® significant difference across the 3 classes
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TABLE 5.5: Socio-demographic Profile of Each Latent Class

Covariate Class-1 Class-2 Class-3 All lg;?ff ;Zl)ents
Born outside Canada 80.0 % 85.9 % 97.7 % 85.6 %
Education
High-school or less 21.5% 24.7 % 5.0% 19.1 %
College/university 63.9 % 62.3 % 63.2 % 63.4 %
Post-graduate 14.6 % 12.5 % 31.8% 17.5 %
Employed 66.1 % 78.3 % 41.8 % 65.0 %
Having children 62.6 % 43.5 % 48.6 % 53.6 %
On OTC medications 14.7 % 12.1 % 27.4 % 16.5%
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FIGURE 5.1:

Example of a DCE Choice Set

Which would you choose?

(tick only one box)

Treatment A

O

Treatment B

O

Treatment Features Treatment A Treatment B Neither
12 months 9 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Every 2 weeks | Every 2 months None
Risk of developing active 0 out of 100 4 out of 100 10 out of 100
TB after treatment (benefit) (0%) 4%) (10%)
Chance of developing 1 out of 100 5 out of 100 0 out of 100
liver damage (side effect) (1%) (5%) (0%)
Chance of developing 0 out of 100 10 out of 100 0 out of 100
skin rash (side effect) (0%) (10%) (0%)
Chance of developing S out of 100 0 out of 100 0 out of 100
fatigue (side effect) (5%) (0%) (0%)
Prefer Prefer Prefer

No Treatment

O
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FIGURE 5.2: Respondent Recruitment

214
DCE respondents
N=10 (4.7%) N=4 (1.9%) N=22 (10.3%) N=178 (83.2%)
answered both fixed non-demanders answered one fixed answered both fixed
questions wrong question right questions right
— _/

~

N=204
(95.3%)

N=10 excluded due to
incomplete
socio-demographic profiles

A

N=194 (90.7%)
included in final data analysis

y

133



FIGURE 5.3: Relative Importance of Attributes
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CHAPTER 6 GENERAL DISCUSSION, CONCLUSIONS,

AND RECOMMENDATIONS

Patient-reported outcomes (PROs) have increasingly been used to assess the impact of
illness and its treatment(s) in clinical research and also been utilized as the measure of
benefits gained from health interventions in economic evaluations to facilitate policy
making. Given the value of PRO measurements and the lack of PRO data in tuberculosis
(TB) population in the literature, this thesis intended to: (1) measure and compare the
health-related quality of life (HRQL) in active TB patients and latent TB infection (LTBI)
patients; (2) generate health state utility values (HSUVs) that could be utilized in future
economic evaluations; (3) investigate the relationship between HRQL measurements and
treatment associated adverse drug reactions (ADRs) in active TB patients; and (4)
quantify patients’ preferences toward the preventive treatment of LTBI. The results of
this work added value to the growing realization of the importance of PROs in the

management of TB and other diseases as well.

6.1 SUMMARY AND DISCUSSION OF STUDY FINDINGS

6.1.1 Health-related Quality of Life in Tuberculosis

The HRQL experienced by TB patients was measured using one of the most utilized
generic instruments, the Short Form 36 (SF-36) [1]. All the eight subscale scores (i.e.

physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH),
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vitality (VT), social functioning (SF), role-emotional (RE), and mental health (MH)) and
the two summary scores (i.e. physical component summary (PCS) and mental component
summary (MCS)) of SF-36 in active TB patients have been shown to be significantly
lower compared to those of LTBI patients, after adjusting for the socio-demographic
differences between the two groups of patients. The average SF-36 scores of LTBI
patients were observed to be comparable to the U.S. general population level before or at
the early stage of the preventive treatment [1,2]. These findings suggested that active TB
disease had a significant impact on patients’ HRQL status and the impact was
encompassing from physical health, psychological well-being to social functioning. The
health utility scores, Health Utility Index (HUI) -2 and -3 and Short From 6D (SF-6D),

also suggested poorer health status among active TB patients compared to LTBI patients.

To examine the construct validity of SF-36 and the three utility instruments, active TB
patients were categorized into five groups according to the level of self-reported disease
severity (i.e. very mild, mild, moderate, severe, and very severe). Group average SF-36
scores clearly demonstrated a monotonically decreasing trend with the increasing severity
level. In addition, PCS and MCS scores showed moderate to good correlations with HUI-
2, HUI-3, SF-6D and Visual Analog Scale (VAS) scores, which provided further
evidence to support the validity of SF-36. Other investigators also found that SF-36
displayed acceptable construct validity during the applications among TB population (see

Chapter 2 for details).

141



During the first 3 months of the anti-TB treatment, 24% of our active TB patients
developed at least one major ADR event where the treatment had to be discontinued
and/or additional treatment for the ADR symptoms was used; and another 33% only had
minor ADRs where routine treatment was not disrupted. Common ADRs included skin
rash and/or pruritus, gastrointestinal symptoms, liver damage (including mild liver
enzyme elevation and hepatitis), paresthesia, fatigue/weakness, visual disturbance, and

joint/muscle pain.

We categorized patients into three groups according to the occurrence and severity of
ADRs within the 3 months: No ADR, Minor ADR, and Major ADR. Among the 3 groups,
the ‘No ADR’ group had the highest SF-36 scores and the ‘Major ADR’ group had the
lowest scores. After adjusting for baseline differences on SF-36 scores and socio-
demographic features in regression analyses, patients who developed major ADRs scored
significantly lower on two mental health subscales (i.e. VT and MH), the mental health
summary (i.e. MCS) and one physical subscale (i.e. PF) of SF-36, compared to patients
who had no ADRs. On the other hand, patients who developed only minor ADRs did not
score significantly different from those who had no ADRs. The results suggested that
major ADRs had significant impact on patients’ HRQL and the impact seemed to be
more of a mental well-being burden than a physical one to the patients. Minor ADRs had
some negative impacts on patients’ HRQL but these were not found to be statistically
significant in our study. It has to be mentioned that the relatively small sample size in this

study (n=89; Chapter 4) might have limited us finding more significant results.
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Another important observation was that active TB patients who developed major ADRs
within the 3 months of treatment tended to have lower baseline SF-36 scores before the
treatment. After adjusting for socio-demographic factors using ordinal logistic
regressions, we found that the lower baseline SF-36 score was significantly associated
with a higher risk of developing ADRs during the treatment. Poor HRQL status might
reflect individuals’ known or unknown physical and mental health problems,
involvement of risk behaviors, unhealthy lifestyles and their personalities and
psychosocial coping styles, which could predispose them to a higher risk of unfavorable
health outcomes. The predictive value of self-rated health status has long been one focus
of research interests, due to its potential clinical implication [3-7]. In Idler et al. (1990),
individuals’ responses to a single item “Would you say your health in general is excellent,
very good, good, fair, or poor?” were found to be significantly associated with the
mortality over a 12-year follow-up period among middle-aged males [4]. These
consistent findings in the literature strongly suggest that HRQL measurements may have

the potential to predict individuals’ future health outcomes.

Measuring HRQL and health utility in TB population is a relatively new yet growing
research area, given that a wide range of methodologies have been used in the literature,
including focus group discussion, individual interview, various generic instruments,
respiratory disease-specific instrument and a combination of several condition-specific
instruments. Until now, the generic questionnaire, SF-36, was the most frequently used
standardized HRQL instrument and displayed acceptable psychometric properties in TB

population. There is a lack of one well-established TB-specific HRQL instrument,
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although we found that a new TB-specific instrument, DR-12, has been recently
developed in India. DR-12 needs further application and systematic psychometric

evaluation.

HRQL is a complex and multi-dimensional concept and can be a reflection of patients’
demographic characteristics and socioeconomic status besides the illness and its
treatment. In this study, we found that older subjects tended to report lower HRQL status
than those who were younger. No gender difference was observed in SF-36 scores in our
study. Other studies investigating this topic reported some more interesting results (see
Chapter 2 for details). These findings also stress the importance of adjusting for potential

socio-demographic confounders when analyzing HRQL data.

6.1.2 Health State Utility Values in Tuberculosis

In this study, three indirect utility instruments (SF-6D, HUI-2, and HUI-3) were used to
generate HSUV among a sample of active TB and LTBI patients. Overall, the three
instruments were able to distinguish patient groups with different levels of disease
severity, which supported their construct validity. The three instruments displayed
moderate to good agreement with each other and with SF-36 summary scales. However,
they yielded quite different utility scores for the same individual. HUI-2 often gave the
highest score and SF-6D generated the lowest score. These discrepancies are likely due to
the different health dimensions and levels covered in each instrument and the different

techniques and population samples they used to obtain the preference weights. A large
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body of research has been done in various patient populations that consistently displayed
the differences between these utility instruments [8-14]. The key concern is that the
difference in these instruments would have an impact on the estimated Quality-adjusted
Life Years (QALYs) and incremental cost-utility ratios and would eventually result in

different decisions.

We also observed different degrees of ceiling and floor effect problems in the three utility
instruments and each instrument appeared to have its own strengths and weaknesses. The
distribution of HUI-2 and HUI-3 scores from active TB patients was significantly skewed
toward the best utility scores (closer to 1.0), while SF-6D scores appeared to have a
relatively normal distribution around a mean value of 0.68. This suggested that the global
HUI-2 and HUI-3 scores suffered from a serious ceiling effect problem, with about 25%
of active TB patients reporting a HUI-2 score of 1.0 (indicating perfect health) and 21%
reporting a HUI-3 score of 1.0. The ceiling effect problem of HUI could be better
characterized by looking at the attribute level. For example, 97.6% and 91.7% of our
active TB patients chose the best level of “hearing” and “speech”, respectively, in HUI-3;
and 94% of patients reported the best level of “self-care” in HUI-2 (TABLE 3.4). On the
other hand, the floor effect problems of HUI-2 and HUI-3 among TB patients were very
limited. SF-6D global scores did not show much evidence of ceiling or floor effects.
However, some attributes of SF-6D might have floor effect problems. For example,
63.1% of active TB patients reported the worst level of “role limitation” and 28.6%

reported the worst “vitality”. Another notable problem of SF-6D was that its global
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scores were limited from 0.30 to 1.0, while HUI-2 global scores distributed from 0.13 to

1.00 and HUI-3 scores spanned approximately twice the range of SF-6D scores.

6.1.3 Stated Preferences for the Latent Tuberculosis Infection Treatment

The acceptance rate of the preventive treatment among patients with LTBI has been well
below the optimal level in developed countries. To understand patients’ preferences when
making the decision whether to accept the preventive treatment, we developed and
administered a discrete choice experiment (DCE) survey among LTBI patients. The
preference estimates derived from both conditional logistic regression and latent class
analysis were consistent, reasonable and generally in line with our hypotheses, which
supported the theoretical validity of our DCE methodology. All the six studied attributes
(i.e. length of treatment, frequency of clinic visit, risk of developing active TB after
treatment, risk of developing liver damage, risk of developing skin rash, and risk of
developing fatigue) were found to significantly influence respondents’ treatment choices.
Among the three treatment associated ADRs, respondents were more concerned about the
serious liver damage over the mild skin rash and fatigue. Among the six attributes, the
length of treatment and the risk of developing skin rash and fatigue were relatively
unimportant, compared to the frequency of clinic visit, risk of developing active TB and
risk of developing liver damage. A number of previous studies have found that the length
of the regimen was a critical predictor to treatment adherence and completion. But our
findings showed that when patients made the initial decision on whether to start the

treatment, its potential benefits and risks were considered more important than its length.
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In British Columbia in 2007, among patients who agreed to initiate the LTBI preventive
treatment, only 50% successfully completed the prescribed doses. As we observed, a fair
proportion of patients simply stopped the treatment after being on the treatment for a
while, even without experiencing side effects. It suggests that treatment decision and
adherence are different behaviors and may have different determinants. Understanding
patients’ preferences and decision-making process might help health care professionals
convince more people to initiate the preventive treatment. However, subsequent treatment
adherence needs to be studied and targeted with different strategies in order to improve

treatment completion rate.

Respondents’ preferences were observed to vary significantly by their socio-demographic
characteristics and other TB-relevant factors. To examine the preference heterogeneity,
we performed latent class analysis. A 3-class latent class choice model best fitted our
choice data where the respondents were assigned into three groups according to their
preferences: 47% in class-1, 32% in class-2, and 21% in class-3. Significant preference
differences across the three groups existed in two attributes, the frequency of clinic visit
and the risk of developing liver damage, as indicated by the different sign and magnitude
of preference estimates. Five socio-demographic factors were significantly associated
with the class membership, including the origin of birth, education level, employment

status, having children or not, and use of over-the-counter (OTC) medications.

Important characteristics of the three groups were summarized as following: (1)

Individuals in class-1 had the lowest probability of choosing ‘Neither’ option in the DCE
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survey and they were most likely to have children. The risk of developing active TB and
frequency of clinic visit were the most important factors influencing their treatment
decisions. In terms of the frequency of clinic visit, they preferred monthly clinic visit,
which is the current practice at the BC Center for Disease Control (BCCDC) TB clinics.
(2) Class-2 respondents had the highest employment rate among the three groups. The
risk of liver damage was most concerned factor when class-2 respondents made choices
about treatment. They preferred a less frequent clinic visit, every 2 months, compared to
class-1 respondents. (3) Class-3 respondents were more likely to be foreign-born, have
higher education, be currently unemployed, and take OTC medications. They had the
highest probability of choosing the ‘Neither’ option in the DCE choice tasks. The risk of
developing active TB, chance of developing liver damage and frequency of clinic visit
had similar importance in their treatment choices. In terms of the frequency of clinic visit,

they preferred no clinic visits during the treatment.

We incorporated two identical fixed questions in the survey to check the internal
consistency of the DCE survey [15,16]. In total, 4.7% of our respondents were
inconsistent on both fixed questions and another 10.3% were inconsistent on one fixed
question. This suggested that some respondents might not fully understand the DCE tasks.
They might be learning how to make the trade-offs during the survey or they were
constructing their preferences in the process because, as some researchers suggested,
patients are not used to making treatment decisions without a doctor’s guidance [17].
Another potential reason might be the complexity of DCE exercises. Completing the

DCE tasks requires heavy information processing in a relatively short time and coherent
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judgment involving many outcomes and probabilities. It is well known that people are not
very efficient at processing probabilities in a survey. Some researchers are also concerned
that people may have problems in weighting and making trade-offs across as many as six
attributes at once. Consequently, the respondents might ignore some attributes and only
focus on a few or a single attribute(s) or they might make choices in a random and/or
inconsistent way [18]. However, also considering the fact that English was the second
language to the majority of our respondents, our DCE survey was overall well accepted

and understood.

6.2 STUDY STRENGTHS, METHODOLOGICAL CONCERNS, AND

LIMITATIONS

As with any study, limitations are inevitable. However, with the great efforts we took at
every study stage to minimize their impacts, none of these limitations is expected to

significantly affect our findings.

6.2.1 Health-related Quality of Life and Health State Utility Values in

Tuberculosis

In this study, we generated the health utility values among TB patients that are much
needed to conduct economic evaluations for TB diagnostic tests and new therapeutic
modalities as they become available. To our knowledge, till 2007, only one published

study measured health utility scores in TB patients [19]. However, the sample of this
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study was small and was composed of a mixture of patients with latent TB infection
(n=25), current active TB (n=17) and previous TB (n=8), which limited the
generalizability of the study findings. Our results were based on a relatively large and
homogeneous sample (78 LTBI patients and 84 active TB patients before they started
their treatment). The socio-demographic characteristics of our sample were representative
to the TB population in North American context, which increases the applicability of our

results.

The cross-sectional comparison between three common health utility instruments (HUI-2,
HUI-3 and SF-6D) also adds great value to the literature and stresses the importance of
standardizing the approaches and instruments used to derive HSUVs. Unfortunately, one
common utility instrument, Euro Quality of Life 5D (EQ-5D), was not included in our
study, so we did not have the chance to examine its performance and compare it with

other utility instruments in TB population.

In this study, we also measured HRQL and health utility among people with LTBI, which
has rarely been done in the literature. Although assumed to be otherwise healthy and
comparable to the general population, people with LTBI are expected to experience some
degree of HRQL decrement, especially after their knowledge of diagnosis and taking the

preventive treatment.
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6.2.2 Impact of Adverse Drug Reactions on Health-related Quality of Life

This study was the first to investigate the adverse impact of anti-TB treatment associated
ADRs on HRQL. More importantly, our findings showed that patients’ HRQL status
might have the ability to predict their future health outcomes. However, we should be
cautious in the interpretation of the results due to some limitations of the study. Firstly,
the information of ADRs was obtained retrospectively from a public health database that
was not originally maintained for research purpose. Secondly, the sample size was
relatively small. However, the fact that we could obtain such significant findings even in

a small sample increases our confidence in the results and conclusions.

6.2.3 Stated Preferences toward the Latent Tuberculosis Infection Treatment

The hypothetical nature of DCE raises some methodological concerns, such as its
experimental design, sample size and selection, and choice data collection and analysis
approaches. Therefore, efforts to improve and evaluate the validity of the methodology
have been critical to increase our confidence in the study findings and to establish the

creditability of the DCE technique in health economics.

In this study, we ensured the validity of our DCE survey from several aspects. Firstly, at
the survey design stage, we carefully chose the treatment attributes primarily based on in-
depth patient interviews, along with experts’ opinions and literature review findings. The

levels of each attribute were selected to reflect the reality and also to cover a wide range
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of possibilities. Secondly, we piloted the DCE survey on a small sample of LTBI patients
(n=60) before final administration and modified the survey according to patients’
performance and feedback. The pre-testing also provided valuable information in terms
of how to effectively communicate and explain the DCE task to the potential respondents.
Thirdly, during the data collection stage, each respondent completed a ‘warm-up’ DCE
choice with the researcher before they went on completing the survey on their own.
Fourthly, we incorporated two fixed consistency-check questions in the survey to check
the validity of the DCE. 4.7% of our respondents were inconsistent on both fixed
questions. These respondents were likely to not fully understand the DCE choice tasks
and might not have made meaningful choices. Therefore, their responses were excluded
from the data analysis to ensure the quality of our choice data. Fifthly, in choice data
modeling, we performed conditional logistic regression, mixed-effect logistic regression
and latent class analysis and decided that a 3-class latent class model best fit our data.
Originally used in market research, latent class modeling allows the determination of the
number of segments of customer preferences, which provides insights into effective

product targeting and strategic positioning [20-23].

One issue in latent class modeling is the determination of the optimal number of latent
classes. Since there have been no established statistical tests available for this purpose,
common information theoretic criteria such as the Akaike Information Criteria (AIC) and
the Bayesian Information Criteria (BIC) are generally recommended as a statistical guide
[22,23]. We also considered the significance of parameter estimates, the parsimony of the

model and, more importantly, the interpretability of class membership.
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Determination of optimal sample size is an important issue in DCE studies, but there is
no definitive answer to this question [24-27]. The sample size used in the literature varies
significantly from study to study. It is generally accepted that a relatively large sample
size is needed to obtain a satisfied level of precision and Louviere et al. (2000) proposed
a formula to calculate the minimum sample size needed to achieve a desired level of
accuracy using a random sample [24,25]. Amaya-amaya [24] discussed a list of factors
that need to be considered before determining the sample size and sampling approaches,
e.g. the level of accuracy desired, whether estimates for subgroups or just the overall
population needed, data collection method to be used (e.g. self-completed or interviewer-

administered), and also research budget constraints.

In our sample of LTBI patients, patients who tended to refuse the preventive treatment
might be under represented for two reasons. First, among people who were diagnosed
with LTBI, a large proportion of them did not come to the TB clinic for their appointment
of discussing the preventive treatment. These individuals likely had already made up their
minds to refuse the treatment without discussing it with a TB physician. Second, we
observed that patients who eventually refused the treatment were less likely to agree to
participate in our study. We were unable to investigate the differences between patients

who agreed to participate and those who refused to participate due to ethics constraints.

6.3 CONTRIBUTIONS, IMPACTS AND IMPLICATIONS

The work presented in this thesis focuses on understanding the impact of TB and its

treatment from patients’ perspectives and offers valuable insights into the clinical
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management of TB. In addition, the findings of this work contribute significantly to the
current body of literature at a methodological level in outcomes research and help
identify some areas for improvement in regard to promoting a wider and more

appropriate application of PRO measures in clinical practice and research.

The clinical management of patients with TB has been exclusively focused on
microbiological ‘cure’. Our work demonstrated the importance and usefulness of
measuring HRQL in TB population. Firstly, HRQL provides more insights into human
concerns that could add supplementary values to traditional physical and laboratory
indicators. HRQL measures areas that are more familiar and important to patients.
Considering HRQL measurements in clinical practice could adequately reflect the impact
of illnesses, promote the communication between health care professionals and patients,
encourage patients’ involvement, and improve treatment adherence. Secondly, we found
that HRQL measurements might carry a lot more clinically relevant information that
appears to be able to predict patients’ future health outcomes. The predictive potential of
HRQL measurements would help health care professionals with disease management and
health care resource allocation. For example, improving the HRQL of those high-risk
patients through lifestyle modification consultation and social-psychological support
might be able to improve their outcomes to medical interventions.

HSUVs were generated for both active TB patients and LTBI patients. These utility
values could be utilized to calculate QALY's in future economic evaluations to justify the
strategies and resources used in TB control and prevention. The SF-6D, HUI-2 and HUI-

3 all appeared to be appropriate health utility measures for TB patients in that they were
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able to discriminate between patients with different levels of severity and were well
correlated with other PRO measurements. However, HUI-2 and HUI-3 had significant
ceiling effect problems both at global and attribute levels, while some attributes of SF-6D
had floor effect problems. Overall, it is hard to conclude that any one instrument is the
best and should be chosen over the others to measure health utility in TB patients. Each
instrument is designed to bring unique strengths to different situations and is deemed to
have its limitations at the same time. Researchers should weigh each unique research
situation and accordingly choose the right instrument or the right combination of

instruments.

As a measure of effectiveness combining both quality and quantity of health, one
advantage of QALY is that it allows the comparison across health interventions and
patient populations. Our findings suggested that the three commonly used instruments
would not generate comparable utility scores for the same individual within a study. The
choice of instrument would have considerable impact on the calculation of QALY and
the resulting incremental cost—utility ratio [28,29]. For example, McDonough et al. found
that EQ-5D was more likely to provide favorable incremental cost—utility ratios than SF-
6D [29]. This incomparability would also make the comparisons across disease
populations or studies more difficult. It has been suggested that sensitivity analysis
should be conducted that covers a wide range of health utility scores that could be

obtained from different utility instruments [30,31].
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To our knowledge, the study presented in Chapter 5 was the first to evaluate patients’
preferences for the LTBI preventive treatment using a DCE technique. Our findings were
generally plausible and were congruent with our hypotheses, which greatly supported the
theoretical validity of our DCE survey. We observed significant preference heterogeneity
among respondents which underlines the importance of choosing proper statistical
approaches when analyzing choice data. The use of latent class analysis allowed us to
categorize and quantify respondents’ preferences while taking into account their socio-
demographic information. The findings provide informative insights into understanding
how respondents perceive differently on risks and benefits and weight treatment
attributes differently in decision-making. Our results could possibly help health care
professionals in effective communication with patients when advocating the preventive
treatment, which would lead to improved treatment acceptance. Methodologically, our
study showed that the DCE technique could be an internally consistent and valid tool to
understand patients’ preferences toward health products and interventions and to inform
health care practice. Adding respondents’ socio-demographic information into choice

data modeling would provide additional valuable insights.

6.4 RECOMMENDATIONS AND FUTURE RESEARCH

This work yielded many novel and interesting results that could help better understand
the role of PRO measurements in clinical management of TB patients. Methodologically,
the findings greatly contributed to the current body of literature in outcomes research and

health economics and identified some potential areas for future improvement.
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The finding that HRQL measurements might have the potential ability to predict patients’
future health outcomes has significant clinical implication. This is an area worthy of
continued research efforts. The mechanism underlying the association between patient-
reported health status and future clinical outcomes is not well understood, but deserves
closer investigation. Future prospective studies with larger sample sizes are needed to
better understand the predictive value of patients’ self-reported health status and to

investigate whether interventions could be launched to improve outcomes.

The incomparability of the commonly used HSUV instruments would significantly
compromise the creditability of using QALYs to facilitate health care decision-making.
Therefore, it is important to further improve our understanding of the impact of using
different utility instruments on the final decisions, by obtaining more comparative data
with more than one utility instrument applied in various patient populations [28]. Greater

reporting transparency is also helpful and strongly recommended [29].

The assessment of psychometric properties is an important component in the application
of PRO measurements. In our study, we focused on assessing the construct validity of
SF-36, HUI-2, HUI-3, and SF-6D. Other researchers also have reported satisfying
internal consistency reliability and test-retest reliability of SF-36 in various TB
populations. Another critical property of HRQL and HSUV instruments is the
responsiveness. We did not have a chance to assess the responsiveness of the instruments
in this study. Future research should be directed to assess the responsiveness of these

instruments when applied to the TB population. Despite the fact that some consider
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responsiveness to be an essential property of an evaluative instrument, there is an evident
lack of clarity in the literature about its definition, what it purports to measure, and how it
should be quantified and evaluated [32]. In addition, some researchers argue that
responsiveness is just a longitudinal aspect of validity; while others believe it should be a

separate property of an instrument.

One barrier to the wide and meaningful use of HRQL measures in clinical practice is the
lack of information necessary to interpret the scores. It is important to establish the
relevance and interpretability of HRQL measurements anchored to clinical criteria that
are familiar to health care professionals. One approach is to document minimally
clinically important differences (MCID) for commonly used HRQL instruments and
standardize the approaches of estimating MCID. MCID can be defined as the minimal
change in measurements that signifies an important improvement or worsening in health,
typically according to patients’ perception [33-35]. For example, Samsa et al. (1999)
suggested that a 3-5 point in SF-36 scores represented a MCID [36]. It was also reported
that, for a number of similarly structured disease-specific HRQL instruments, a change of
0.5 point on the 7-point scale approximates the MCID in the measurement scores [37,38].
This kind of information will help to distinguish patient groups, assess treatment effect

over time, and also enable sample size calculation for future outcomes research studies.

Measurement of health status is contentious due to the complex and abstract nature of

health itself. Generic HRQL instruments measure common and important health

constructs, and they allow for comparisons across different patient populations. A
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disease/condition-specific HRQL instrument is designed to focus on health constructs
that are most relevant to a given patient population. They are assumed to be superior to
generic measures to detect a small but important difference or change when evaluating
HRQL in a specific patient population. Because generic and disease-specific HRQL
instruments both have strengths and are conceptually distinct, it is often recommended
that generic and disease-specific instruments be administered together to achieve a
complete assessment [39-41]. However, there is no established TB-specific instrument
that has been described in the literature. Therefore, a valid and reliable specific

instrument is needed in measuring HRQL among TB population.

There might be some challenges worth noting in developing a TB-specific instrument.
TB can affect almost any part of the human body and could present as pulmonary or
extra-pulmonary disease or merely latent infection, which would have very different
clinical presentations and impose various impacts on patients’ well-being and functioning.
Most existing HRQL instruments are developed using classical test theory (CTT). Under
CTT, in order to obtain higher measurement precision, a large number of items or
questions are needed to cover a wide range of problems experienced by the targeted
population [42]. This strategy would increase patients’ response burden and it is very
likely that many items would become irrelevant and uninformative for a particular patient.
The application of item response theory (IRT) and item banking may provide a promising

future for HRQL measurements in TB and other health conditions as well [42,43].
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Combining the modern IRT and advanced computer technologies, computerized adaptive
testing (CAT) might have the potential to optimize measurement precision without
increasing response burden [44-47]. The success of CAT relies on developing an
operational item bank, which is a large collection of items that are measuring the same
health construct and are calibrated onto a common scale using IRT-based approaches. For
example, a health construct of "depression” can be represented by a large number of
items that range from the minimum to a maximum level of depression. Through the
application of CAT, unique items can be tailored and administered to each individual
respondent and scores are still comparable across different subsets of items. The ceiling
and floor effect problems that are common with most current HRQL/heath utility

instruments can also be minimized.

Despite most HRQL instruments have been developed in the English language, they are
often used in a culturally diverse patient population or internationally. In our study, the
majority of TB patients were immigrants originally from Asian countries. Although some
of them have been living in Canada for years and were comfortable with the English
language, we did not know whether the cultural difference would have an impact on the
validity of the instruments. This underlines the need for proper linguistic translation and
cultural adaptation in order to retain the validity and reliability when applying HRQL and
health utility instruments cross-culturally. There have been guidelines in the literature

outlining the comprehensive process of cross-cultural adaptation [48-49].
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In DCE choice exercises, respondents have to weigh and trade-off a number of attributes
at a time which increases information load and respondent cognitive burden and may
consequently jeopardize the study validity. The need to limit the number of attributes in a
DCE has been well recognized and accepted in health economics [24,50]. In some other
stated preference techniques, e.g. standard gamble and trade-off, respondents only focus
on changes in one attribute at a time. These tasks are relatively easier to understand and
complete. For example, Kopec et al. (2007) used a trade-off approach to measure
patients’ preferences for osteoarthritis medications in terms of the maximum acceptable
risk increments for a few medication-associated adverse events [51]. As the authors
discussed, the application of these techniques could be limited due to the focus on a
single attribute at a time, because decision-makings in reality often involves multiple

attributes.

Another alternative approach to reduce the impact of multiple attributes is the
hierarchical information integration (HII) [18,52,53]. It assumes that, when facing
complex decision-making tasks, individuals use hierarchical strategies, where they first
categorize all involved attributes into meaningful subsets. Therefore, separate
experimental designs for each of these subsets can be constructed. Then, a bridging
design would integrate these part-worth utilities into an overall utility function [53]. This
approach has been used in marketing and transportation and recently has been proposed
to be applied in health economics by van Helvoort-Postulart et al. (2005) [18]. The

evaluation of health care interventions often involves many attributes and HII may
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provide a promising approach of handling the complexity of health decision-making to

reduce information overload and respondent burden in DCE studies [18].

Our results revealed that patients’ preferences varied significantly when making decisions
on LTBI preventive treatment. There has been research attempting to identify factors that
may affect or predict individual judgment of their preferences, e.g. socio-demographic
features, individuals’ risk attitudes (risk seeking vs. risk averse) and individuals’
perceived control over their own health. In our study, we found a number of patients’
socio-demographic factors were significantly associated with the preference
heterogeneity that we observed. Previous studies have yielded few results on this topic.
One study showed that osteoarthritis patients’ preferences varied widely in therapeutic
decisions, but their clinical, socio-demographic and psychological characteristics were
not found to explain the heterogeneity [51]. This finding was inconsistent with our results.
However, this study applied a probabilistic threshold technique, different from our DCE

methodology.

When evaluating preferences, it is important to distinguish between consumers as patients
and consumers as the general public (potential but not yet patients). The preference on
treatment attributes and the relative importance of these attributes may be very different
depending on whether the respondents are patients or the general public [54]. Future
research should explore how patients’ preferences are different from the general public

and even health care professionals in a quantifiable way.

162



Validation of DCE results is an important research area and also a critical step to
establish the creditability of DCE in health economics. The internal consistency of DCE
is often assessed through incorporating consistency-check questions in the survey. The
theoretical validity is often judged by examining the sign, significance and plausibility of
preference estimates derived from choice modeling. Another important property of DCE
is test-retest reliability or stability. The classical utility preference theory assumes that
human preferences stay stable. However, it is recognized that individuals’ preferences
might change over time due to unknown factors, such as individual interactions in a
social context [55,56]. Few health economic studies have assessed the test-retest
reliability of the DCE responses [18,56,57]. Future prospective studies are needed to
investigate whether preferences change over time and how the change is related to

individuals’ socio-demographic characteristics and other factors.

The most expressed concern over the validity of DCE and other stated preference
techniques is that the measured “stated” preference may not reflect respondents’ actual
behavior in a real market situation (revealed preferences) [55,58-61]. DCE choices are
made in a controlled experimental context, which may simplify the real-life decision-
making situation. In addition, the respondents may be not willing to or not able to express
their “true” preferences. The most effective solution to this concern is to compare stated
choices with actual decision-making behavior, which would provide the strongest
evidence to support the validity of the DCE technique [55,60,61]. This is also an

important future avenue for research in applying DCE techniques in health care.
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Lastly, since various PRO measurements have been increasingly advocated to be used in
health care practice and research, there is a great need of international standardization of
terminology and definitions in outcomes research, PROs instruments and their

applications, data analysis, and result interpretation.

6.5 CONCLUSIONS

PRO measurements appear to be a promising line of research in order to provide
evidence-based and patient-centered care in clinical research and practice. This work
illustrates the value and importance of incorporating PRO measurements in TB
population and underlines the need of international standardization in outcomes research

community.

Active TB disease and its treatment associated ADRs had substantial and encompassing
impacts on patients’ HRQL. Patients’ HRQL and other self-reported health status
measures might have the ability to predict future health outcomes. Given the absence of a
valid and reliable TB-specific instrument, the generic instrument, SF-36, was most often
used to measure HRQL in TB population and displayed acceptable construct validity in

our study.

Three commonly used indirect utility instruments (HUI-2, HUI-3 and SF-6D) appeared to
be valid tools to be used in TB population but they generated different scores for the

same individual, which may have significant impact on economic evaluation and final
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decision-making. However, there has been little evidence of which instrument is overall
the best. Given the increasing role of economic evaluation, it is important to further
improve our understanding of the impact of using different utility instruments in future

research.

This works also shows how a DCE technique could be a promising tool to understand
patients’ preferences for health care products and services and to possibly inform health
care practice. Significant treatment preference heterogeneity was observed among our
respondents, which highlights the importance of choosing the proper statistical approach
in choice modeling. Our latent class analysis findings showed how the consideration of
socio-demographic variables in choice data analysis could provide valuable insights into
understanding the heterogeneity of respondents’ decision-making behavior. To extend the
usefulness of DCE in informing health care practice, future efforts should be directed to

validation of this technique.
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The integrated Public Health Information System (iPHIS) is “a health record and
reporting system that supports public health interventions, tracking, follow-up, case
management and reporting” [1]. In our study, the definition of ADR adopted was
“noxious or unintended response to a drug, which occurs at doses normally used in
human for prophylaxis, diagnosis or treatment” [2]. By retrospectively reviewing
physician narratives and nurse notes kept in /PHIS, ADRs were identified using the
following criteria: (1) recognized adverse drug reaction to the suspected medication; (2)
temporal sequence after the suspected medication; (3) the adverse reaction had been
relieved or resolved after dose reduction or withdrawal of the suspected medication; (4)
the present adverse reaction could not be explained by any other known conditions or
predispositions of the patient; (5) the adverse reaction reappeared on rechallenge, or
laboratory tests showed toxic drug levels or metabolic disturbances, which explained the
present symptoms. An ADR was classified as definite if all the five criteria are satisfied;
possible if the first four criteria were satisfied; probable if the first three criteria were
satisfied. An ADR was defined as unlikely if the relevant information could not be
obtained, or if a reasonable temporal sequence could not be established, or if it was more

likely to be related to other health conditions or predispositions other than the treatment.

Among the patients enrolled, 15 were excluded from the study due to various reasons: 3
had abnormal liver function at the beginning of treatment; 1 had severe HIV/AIDS; 1 was
on anti-TB treatment for less than 3 months; 10 failed to complete baseline and/or 3-
month HRQL assessments. TABLE Al presents the baseline socio-demographic

characteristics of the included 89 patients. Patients were categorized into three groups
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according to whether they had No ADR, Minor ADR or Major ADR within the 3 months
of treatment. TABLE A2 compares the socio-demographic differences across the 3
groups. We performed ordinal logistic regression to examine the association between the

occurrence of ADRs and baseline SF-36 scores. The results are shown in TABLE A3.
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TABLE Al: Baseline Socio-demographic Characteristics

All subjects (N=89)

Age (mean in yrs, SD)

49.2 (18.9)

Sex (n, % female)

50 (56.2%)

Foreign-born (n, % yes)

78 (87.6%)

Race (n, %)

Asian or Pacific Islander
East Indian (South Asian)

53 (59.6%)
10 (11.2%)

Caucasian 14 (15.7%)
Black 3 (3.4%)
Aboriginal 3 (3.4%)
Others 6 (6.7%)

Marital Status (n, %)

Married
Single (never married)
Others

49 (55.1%)
27 (30.3%)
13 (14.6%)

Smoking (n, % yes)

21 (23.6%)

Alcohol use (n, % yes)

12 (13.5%)

Co-morbidity (n, % yes)

41 (46.1%)
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TABLE A2: Socio-demographic Comparison by ADR Occurrence and

Severity

Patients who had

Patients who had

Patients who had

No ADR (N=39) Minor ADR (N=29) Major ADR (N=21) P-Value

Age (mean in yrs, SD) 51.1 (20.8) 48.4 (17.8) 47.0 (17.2) 0.70
Sex (n, % female) 18 (46.2%) 17 (58.6%) 15 (71.4%) 0.16
Foreign-born (n, % yes) 35 (89.7%) 27 (93.1%) 16 (76.2%) 0.24
Race (n, %) 0.21

Asian 26 (66.7%) 24 (82.8%) 13 (61.9%)

Others 13 (33.3%) 5 (17.2%) 8 (38.1%)
Marital Status (n, %) 0.28

Married 18 (46.2%) 17 (58.6%) 14 (66.7%)

Others 21 (53.8%) 12 (41.4%) 7 (33.3%)
Smoking (n, % yes) 9 (23.1%) 6 (20.7%) 6 (28.6%) 0.81
Alcohol use (n, % yes) 4 (10.3%) 4 (13.8%) 4 (19.1%) 0.57
Co-morbidity (n, % yes) 17 (43.6%) 11 (37.9%) 13 (61.9%) 0.22
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TABLE A3: Parameter Estimates in Ordinal Logistic Regression
Models *

Predictor variable ® Estimate Standard Odds Ratio 95% C.I .for OR

(Baseline SF-36 scores) ® Error (OR) Lower Upper P-value
Physical Functioning (PF) -0.06 0.02 0.94 0.91 0.97 <0.01 *
Role-physical (RP) -0.07 0.02 0.94 0.91 0.97 <0.01 *
Bodily pain (BP) -0.07 0.02 0.93 0.90 097 <0.01*
General Health (GH) -0.05 0.02 0.95 0.90 0.99 0.03 *
Vitality (VT) -0.05 0.02 0.95 0.92 0.99 0.01 *
Social Functioning (SF) -0.06 0.02 0.94 0.91 0.97 <0.01 *
Role-emotional (RE) -0.05 0.01 0.95 0.93 0.98 <0.01 *
Mental Health (MH) -0.06 0.02 0.94 0.90 098  <0.01*
Physical summary (PCS) -0.09 0.02 0.92 0.88 096  <0.01*
Mental summary (MCS) -0.06 0.02 0.94 0.91 0.97 <0.01*

t The dependent variable is occurrence of ADR with 3 levels: No ADR, Minor ADR, Major ADR
3 Adjusted variables include age, sex, race, marital status, smoking, comorbidity
* Statistical significance
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APPENDIX 5: IDENTIFICATION OF TREATMENT

ATTRIBUTES AND DEVELOPMENT OF DISCRETE

CHOICE EXPERIMENT SURVEY

Chapter 5 was a study to quantify patients’ preference toward the latent tuberculosis
infection (LTBI) treatment using a discrete choice experiment (DCE) survey. Two sub-
studies were conducted. At the first stage, we conducted a qualitative study which was to
identify key attributes to describe the LTBI preventive treatment. Primarily based on the
findings from this qualitative study, we designed the DCE survey. The content in
APPENDIX 5 consists of two parts: (1) the methods and results of the qualitative study
conducted to identify treatment attributes and levels; and (2) the steps taken and issues

considered during the development of the DCE survey.
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PART ONE: Patient Interviews to Identify Treatment Attributes

1. Objectives

Semi-structured individual interviews were conducted among people diagnosed with
LTBI. The objectives were (1) to explore patients’ attitudes towards LTBI and its
treatment; (2) to probe key factors that influence patients’ decisions on whether to accept

the preventive treatment (i.e. 9 months of isoniazid).

2. Methods

Study participants were recruited from the Vancouver TB clinic at the British Columbia
Center for Disease Control (BCCDC). Individuals would be eligible for this study, if they
were: (1) at least 19 years old at the time of entry of this study; (2) newly diagnosed with
LTBI as per clinical practice; (3) able to communicate in English or Mandarin; (4)
willing to sign an informed consent form. Participants were purposefully selected to
include both patients who accepted the preventive treatment and those who declined it.
Ethics approval (APPENDIX 2) was obtained from the University of British Columbia’s

Behavioural Research Ethics Board and all participants provided the informed consent.

Although we intended to use a focus group discussion format, [1,2] we eventually
decided to conduct individual patient interviews for the following reasons. Due to the

cultural background, most of the participants did not feel comfortable to talk about their
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infection and express their feelings in front of a group of people. In addition, it was often
hard to schedule a time that would accommodate 6-7 people for a group discussion. The
ethics application and interview guide were applied to both focus group discussions and

individual interviews.

An initial interview guide (attached at the end) was developed based on literature review
and opinions from physicians experienced at treating and managing people with TB. The
purpose of the guide was to direct the interview discussion and ensure the same questions
would be asked to all participants. The interview started with simple, open-ended
questions, e.g. “Why did you get the skin test done? What do you know about
tuberculosis?”, and then moved to more probing questions. Each participant was invited
to talk about their knowledge and feelings about LTBI and the 9-month isoniazid regimen
and their perceived motivating factors and barriers of accepting the regimen. At the end
of each interview, the interviewer summarized the points that arose from the discussion,
confirmed with the participant and invited further comments and discussion around these
points. Participants’ basic socio-demographic information was also collected at the end of

the interview.

Preliminary data analysis was performed concurrently with the interview progressing. As
the interviews went along, emerging themes would inform the focus of the subsequent
interview questioning and the interview guide would be modified. We continued to

conduct interviews until the information obtained was saturated. To analyze the data,
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content analysis were used to identify and extract common themes and group them into

logical categories that are relevant to people’s preferences for the LTBI treatment.

3. Results

In-depth individual interviews were conducted among 20 people diagnosed with LTBI,
among which 10 accepted the preventive treatment and 10 declined it. Their mean age
was 41.9 years and 9 were male. Out of the 20 participants, 17 were ethnically Asian or
Pacific Islanders, 2 Canadian-born Aboriginal and 1 black. The average year of education

was 14.5.

Many intertwined factors influenced people’s willingness of accepting the 9-month
isoniazid regimen. The commonly mentioned factors that motivated the participants to
initiate the preventive treatment included: (1) Concerns about children and family, friends
and other people around (N=9 mentioned); (2) Positive impression on the effectiveness of
the treatment (N=11); (3) Perceived high risk of progressing to active TB disease if not
taking preventive treatment (N=3); (4) Perceived seriousness of active TB disease, e.g.
from knowing someone who had active TB disease (N=3); (5) Established trust in health
care professionals, e.g. the monthly monitor of liver enzyme (N=5); (6) Work or school
obligation, mostly in health care or early education area (N=2); (7) The medications are

free of charge (N=2).
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On the other hand, most people resent the need to taking medications while they feel
healthy and normal. The important perceived barriers of initiating the treatment included:

(1) 9 months is too long (N=11); (2) Concerns about treatment associated side effects,
especially the liver damage (N=11); (3) Convenience to come for the monthly clinic visit
(N=6); (4) Self-perceived treatment compliance problem (N=5); (5) The risk of
developing active TB disease from LTBI is considered small (4~5%) (N=3); (6) Negative
impression on the effectiveness of the treatment, e.g. it does not offer 100% protection
(N=5); (7) Doubt about the diagnosis of LTBI, i.e. the skin test result is confounded by
the prior BCG vaccination (N=3); (8) Personal health issues, e.g. already on medications

for other underlying conditions (N=2).

PART TWO: Development of Discrete Choice Experiment Survey

1. Selection of Attributes and Levels

Selection of attributes and levels is the most important step in designing a DCE survey
[3,4]. The following factors were considered in our study. Firstly, the selected attributes
had to be important in describing the LTBI treatment. We chose the attributes primarily
based on the results from the in-depth patient interviews, along with TB experts’ opinions
and literature review findings. Secondly, the attributes and levels should be relevant to
reflect the reality that the respondents might expect to experience. Since the treatment of
LTBI in Canada is publicly funded and there is no charge to the individual patients,

therefore we did not include ‘cost of treatment’ as an attribute. The attribute levels were
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chosen to reflect the current practice or values that were observed in previous studies and
also to allow accommodating a wide range of possibility. Thirdly, the attributes and their
presentation format were not to introduce unnecessary information bias. The treatment
option in the DCE survey was only described using the 6 attributes, without mentioning
any name or brand of the medications. Fourthly, respondents’ cognitive burden of making
trade-offs among multiple attributes was also considered. Following the suggestions in
the literature [5], we decided to include a maximum of 6 attributes in our DCE survey: (1)
length of treatment; (2) frequency of clinic visit; (3) risk of developing active TB disease
after treatment, which is an indicator of the treatment effectiveness; (4) chance of
developing liver damage; (5) chance of developing skin rash; (6) chance of developing

fatigue.

2. Experimental Design

The next step in the DCE design was to generate the hypothetical LTBI treatment
alternatives and combine them to create choice sets [3,4]. Although a full factorial design
can cover all possible combinations of the attribute levels, it is too cost-prohibitive and
tedious to make respondents complete all possible combined choices. Therefore, a more
feasible and applicable design is a fractional factorial experimental one. In addition,
orthogonality (minimal correlation between attribute levels), balanced level (each
attribute level occurs at an equal frequency), and minimal overlap (each attribute level is
not the same across alternatives within a choice set) were taken into account in the

experimental design.
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3. Number of Choice Sets

We used Sawtooth™ to generate 12 versions of DCE questionnaires, with 10 random
choice sets in each version. The number of choice sets included in a DCE survey varies
from study to study in the literature. A large number of choice sets may increase the
complexity of the survey and respondent burden, which is likely to compromise the
validity of the survey. In addition, in our study, most of the potential respondents were
foreign-born and spoke English as a second language and they often had other work,
school or family commitment and were pressed for time. Therefore, we decided to

include 10 random choice sets in each version of the survey.

4. ‘Neither’ Option in Each Choice Set

In each choice set, two hypothetical treatment options were presented to respondents for
comparison. In the real world situation, the preventive treatment is optional to individuals
with LTBI. Therefore, a ‘Neither’ option [6] was also available in each choice set if
respondents decided not to take both treatment alternatives. The ‘Neither’ option was
explicitly described in each choice set.

5. Consistency-check Question

To check the internal consistency of DCE responses, we included two identical

consistency-check choice questions in each version of the survey, located at question 1
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and 11. In the fixed choice question, one treatment alternative was clearly ‘dominant’ or
‘better’ than the other one [7]. It was assumed that rational respondents would choose the
treatment with shorter length, higher effectiveness, and fewer side effects, if they wanted
to take a preventive treatment. Respondents were defined ‘consistent’ if they chose the
‘better’ treatment alternative or the ‘Neither’ option; otherwise they were considered as
‘inconsistent’. On the other hand, the treatment options in random DCE choice sets were

manually checked to ensure no ‘dominant’ scenario was present.

6. Administration of Survey

Survey usually can be administered by mail, telephone or face-to-face and it can be done
in paper-pencil-based format or through the internet. Considering the cognitive demands
of DCE tasks and the English language level of our respondents, we chose to use paper-
based self-administration, where the researcher could explain the questionnaire and the
DCE task in detail and the respondent would ask questions if necessary. Each consenting
subject practiced a ‘warm-up’ DCE choice question with the researcher before
completing the survey on their own. To make sure the respondents have enough time to
work on the survey, they could choose to bring the questionnaire back home to complete
it. The 12 versions of DCE questionnaires were randomly administered among the
respondents. Socio-demographic and other relevant information was also collected along

with the DCE responses.
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7. Pre-test of Survey

Prior to final administration, the DCE survey was pre-tested among 60 LTBI patients.
Pre-testing was a critical stage in survey development for that it helped to ensure: (1) the
background information provided was easy to understand and enough to help respondents
make informed and meaningful choices; (2) respondents understood the DCE choice task
in a way they were expected to; (3) the attributes and levels were important and relevant;
(4) the number of choice sets in each questionnaire was manageable and could be
completed within a reasonable amount of time; and (5) the proportion of ‘inconsistent’

responses was acceptable. Modifications were made accordingly after the pre-testing.
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Patient Interview Guide

This guide was initially developed to be used for focus group discussion. The guide still
applies for individual patient interviews.

Part One: Welcome and Thanks

1. Good morning/afternoon, everyone! Thank you for taking time to attend today’s
discussion. My name is Na, a Ph.D. student at the University of British Columbia. I will
be the moderator of today’s discussion.

Part Two: Informed Consent Form

Before we start, I would like to go through the informed consent form with you.

1. First page, the ‘background’ section gives you the information about latent tuberculosis
(TB) infection and its treatment and why we are doing this research study.

2. The next paragraph, ‘purpose’ section talks about the objective of this study, which is
to assess people’s preferences for latent TB infection treatment. This objective will be
achieved by a large survey in the future. To develop the survey, we are doing a pre-study,
which is today’s focus group discussion. We want to know your perspectives on latent
TB infection and its treatment.

3. The ‘study procedures’ section talks about what you will be expected to do if you
decide to participate in this study. All we ask you to do is to volunteer your time and
share your opinions during this discussion.

4. The last page is the ‘subject information form’. If you decide to participate in this
study, please complete this page for record. All the information you provide will be kept
strictly confidential and can only be accessed by investigators. Your name will not appear
in any reports of the completed study. No information that discloses your identity will be
released or published without your specific consent to the disclosure.

4. Finally, I would like to assure you that your participation is totally voluntary. As a
thank-you for your time and contribution to our research study, you will each receive $30
at the end of the discussion. So now, feel free to look over the consent form carefully
before you sign and do not hesitate to ask me any questions.

Part Three: Introduction to Discussion

1. Thank you for your participation. You are invited to this discussion because you were
diagnosed with latent TB infection by doctors. To prevent latent TB infection from
progressing to active TB disease, your doctor offered you preventive treatment. Some of
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you took the treatment, and some of you did not. We would like you to share with us
what you think of the latent TB treatment and why you accepted the treatment or why
you did not. I will ask you several questions during the discussion, please feel free to
make comments. Keep in mind, we are interested in knowing your opinions, so there are
no right or wrong answers. Everyone’s inputs will be helpful to us.

2. During the discussion, I will make notes on what we are talking. Also, I will also tape
recording the discussion with this digital voice recorder, because I don’t want to miss any
of your comments. People often say very helpful things and I can’t write fast enough to
get them all down. But you can be assured of complete confidentiality. After files are
transcribed, all the contents will be erased.

3. This discussion will last for maximum one and a half hours. Now it is am/pm,
and we will finish by am/pm. Do you have any questions or comments at this
point?

Part Four: Discussion

1. Opening

Would you like to tell us about yourself? For example, what is your name? Where are
you from? When did you get diagnosed with latent TB infection by a doctor?

2. Example Questions (from general to specific)

(Note: These questions act only as a general guide. During the discussion, the moderator
may ask other probing questions as necessary to stimulate discussion.)

(1) What do you know about latent tuberculosis infection?
(2) To prevent latent tuberculosis infection from progressing to active tuberculosis
disease, people who are diagnosed with latent tuberculosis infection will be offered 6-
month of isoniazid in British Columbia.
Did you take the treatment?
(3) What made you take the latent TB treatment?
(4) What stopped or prevented you from taking the treatment?
(5) Once people are infected with TB, one out of 10 would develop active TB disease in

their life time. Active TB disease is infectious and can be lethal, and requires more drugs
to treat. What do you think of this information?
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(6) Clinical trials showed that 6-month of isoniazid treatment would reduce your chance
of developing active TB disease by 70%. What do you think of this information?

(7) How much does the length of the treatment matter to you? Would you consider
taking the treatment if it is shorter, say, 4 months, 2 months?

(8) How much does it matter that you have to face the adverse side-effects of the
treatment?

(9) Does the support from the doctors or nurses matter to you when you decide to take or
not take the treatment? Why?

(10) Does the support from your family or friends matter to you? Why?

Part Five: Summarization and Closing

1. The facilitator summarizes major points of the discussion.

2. Did I get everything right? Is there anything else you would like to add? Do you have
any suggestions for us to improve our future interviews?

3. Thank you for participating in this discussion.
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APPENDIX 6: DISCRETE CHOICE EXPERIMENT

QUESTIONNAIRE

This appendix presents the questionnaire used to collect data for the Chapter 5 study and
it consists of two parts: a version of discrete choice experiment survey and a socio-
demographic & medical history survey. As discussed in Chapter 5, twelve versions of
discrete choice experiment surveys (paper-based) were randomly administered to the
respondents. Each version has 10 different random DCE choice questions, plus two
identical fixed questions (Question 1 and 11) in order to check the wvalidity and
consistency of the responses. Only Version 1 is included in this appendix. The other

versions share the same format.
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Excellence ‘ E
Program

2000 Silver
Level Recipient BC Centre for Disease Control

AN AQBMCY (F THE FROMNCIAL HEALTH SERVICES ALTHOMTY

Using Discrete Choice Experiment to Evaluate People’s
Preferences for Treatment of Latent Tuberculosis Infection (LTBI)

Part Il - DCE Survey

Background Information

Tuberculosis (TB) is a bacterial infection that is transmitted from person to
person primarily through the air. TB usually affects the lungs but it can affect any
part of human body such as lymph nodes, kidneys, and bones. Approximately 9
million people get TB disease and 2 million people die of TB each year worldwide.
The World Health Organization estimated that 1/3 of the world population is
latently infected with TB.

Latent tuberculosis infection (LTBI) means that the person has TB germs in
his/her body, but the germs are not active and cannot be spread to other people.
It is usually diagnosed through positive tuberculin skin test. People with LTBI
alone have no symptoms and feel well. However, when the TB germs become
active and grow, it is called “active TB disease”. This can happen at any time
during the life time of people with LTBI. People with active TB disease can get
really sick and may die if they don’t get proper treatment. People with active lung
TB disease may spread the disease to others who have contact with them.

Currently, preventive treatment is available to significantly reduce the risk of
developing active TB disease from LTBI. The medications can kill the TB germs
before they have a chance to become active and make people sick. In Canada,
the preventive treatment is publicly funded, so the medications are free of charge
for people who are treated. It is the individual’'s own decision to accept or refuse
the treatment.

We would like to know what factors influence your decision whether or not to take
the preventive treatment and to determine what characteristics of the treatment
are most important to you.

You are invited to complete a discrete choice experiment (DCE) survey as

well as a socio-demographic and medical history survey. They should take
about 15-20 minutes to complete.
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Section | — DCE Survey

The DCE survey will consist of 12 choice questions. Each question will look like:

Treatment Features Treatment A Treatment B Neither
12 months 6 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Olnee OIneE None

every 2 months

every 1 month

Risk of developing active TB | 2 gyt of 100 1 out of 100 10 out of 100
after treatment (benefit) (2%) (1%) (10%)
Chance of developing 1 out of 100 5 out of 100 0 out of 100
liver damage (side effect) (1%) (5%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (5%) (0%) (0%)
Chance of developing 5 out of 100 10 out of 100 0 out of 100
fatigue (side effect) (5%) (10%) (0%)

; Prefer Prefer Prefer

?

(e el el Greeey Treatment A Treatment B No Treatment
(tick only one box) O O O

In each question, you are given 2 hypothetical TB preventive treatments: A
and B. They are different in 6 features:

1. Length of treatment

2. Frequency of clinic visit
3. Risk of developing active TB after treatment (benefit)
4. Chance of developing liver damage (side effect)

5. Chance of developing skin rash (side effect)

6. Chance of developing fatigue (side effect)

Next page will explain what these features mean.
Please read carefully and make yourself familiar with them.
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Definition of Treatment Features

Having latent TB infection means you have TB germs sleeping in your body.
When the germs wake up and grow, active TB disease will develop. Out of
100 people with the infection, 10 people (10%) will develop active TB
disease at anytime during their lifetime.

People with active lung TB disease can spread the disease by coughing,
sneezing, or talking. Their close contacts (eg, family members or co-workers)
are at the highest risk of getting TB infection. Given that you have TB infection
now, the overall risk of your close contacts getting TB infection from you
is 3%, meaning out of 100 people who have close contacts with you, 3 of them
may get TB infection in the future.

The preventive treatment has been shown to be able to significantly reduce
your risk of developing into active TB disease, and consequently, to reduce the
risk of your close contacts being infected.

1. Length of treatment

It takes months for the medications to kill all the TB germs in your body. This
feature refers to the length of TB preventive treatment that is you will be taken.
It has 4 levels.

> 4 months of 1 pill daily
> 6 months of 1 pill daily
> 9 months of 1 pill daily
> 12 months of 1 pill daily

For example, ‘4 months of 1 pill daily’ means you have to take 1 pill once a day
for 4 months.

2. Frequency of clinic visit

To make sure your treatment is going well and to pick up your next prescription,
you will see a doctor at the TB clinic regularly until the treatment is completed.

This feature refers to the frequency of visiting the TB clinic to see a doctor and
pick up medications during your treatment. There are 3 different levels.

> Once every 2 weeks
> Once every 1 month
> Once every 2 months
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3. Risk of developing active TB after treatment (benefit)

Once infected with TB, you have a 10% lifetime risk of developing active TB
disease. People with active TB disease can be infectious. Their close contacts
(eg, family members or co-workers) are at the highest risk of getting infected. If
you complete the preventive treatment, the 10% lifetime risk of developing
active TB disease will be reduced, and consequently, the risk your close
contacts getting infected will also be reduced.

This feature describes the effectiveness of the treatment, and it literally refers to
the risk of you developing active TB disease after you complete preventive
treatment. It has 4 levels.

>4 out of 100 (4%)
o 2 out of 100 (2%)
> 1 out of 100 (1%)
> 0 out of 100 (0%)

For example, ‘1 _out of 100 (1%) means, out of 100 people who have TB
infection and complete the preventive treatment, only 1 person will develop
active TB disease. Please note, if you don’t take any treatment, your risk of
developing active TB disease will be 10%.

4. Chance of developing liver damage (side effect)

Like all medications, there may be side effects. A small number of people will
develop severe liver damage that may RARELY lead to liver failure and death.
Therefore, while on treatment, you will be required to do monthly blood test or
more frequently. If evidences of hepatitis appear, your medications can be
stopped immediately to avoid serious conditions.

This feature refers to your chance of developing severe liver damage during the
treatment. There are 4 different levels.

> 0 out of 100 (0%)
> 1 out of 100 (1%)
> 3 out of 100 (3%)
> 5 out of 100 (5%)
> 10 out of 100 (10%)

For example, ‘3 out of 100 (3%)’ means, out of 100 people on treatment, 3 will
develop severe liver damage. The larger the percentage, the greater the risk.
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5. Chance of developing skin rash (side effect)

Skin rash and/or itching may occur during the preventive treatment. In some
people, the symptoms will go away without discontinuing the medication. For
severe symptoms, the medications should stop and the symptoms will
disappear. For mild reactions, antihistamine treatment will help.

This feature refers to your risk of developing skin rash and/or itching while on
preventive treatment.

> 0 out of 100 (0%)
> 5 out of 100 (5%)
> 10 out of 100 (10%)

For example, ‘5 out of 100 (5%)’ means, out of 100 people on treatment, 5 will
develop skin rash. The larger the percentage, the greater the risk.

6. Chance of developing fatigue (side effect)

Fatigue or drowsiness may occur during the preventive treatment. In some
people, the symptoms will go away without discontinuing the medication. In
some people, taking the medication during evening time may reduce the
impacts.

This feature refers to your risk of developing drowsiness or fatigue while on
preventive treatment.

> 0 out of 100 (0%)
> 5 out of 100 (5%)
> 10 out of 100 (10%)

For example, ‘5 out of 100 (5%)’ means, out of 100 people on treatment, 5 will
develop drowsiness or fatigue. The larger the percentage, the greater the risk.
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Below is an example question (read carefully and understand it):

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 6 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit OIneE Once None

every 2 months

every 1 month

Risk of developing active TB 2 out of 100 1 out of 100 10 out of 100
after treatment (benefit) (2%) (1%) (10%)
Chance of developing 1 out of 100 5 out of 100 0 out of 100
liver damage (side effect) (1%) (5%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (5%) (0%) (0%)
Chance of developing 5 out of 100 10 out of 100 0 out of 100
fatigue (side effect) (5%) (10%) (0%)

. Prefer Prefer Prefer

?

WilnliEn Lt yeul @reretEt Treatment A Treatment B No Treatment
(tick only one box) O O O

The survey will start from next page, and you will be given 12 choice questions.
Please remember that all the treatment options are not real,
and there are no right or wrong answers.
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Question 1 of 12 (FIX 01)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 6 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 1 month

every 2 months

Risk of developing active TB 4 out of 100 1 out of 100 10 out of 100
after treatment (benefit) (4%) (1%) (10%)
Chance of developing 3 out of 100 0 out of 100 0 out of 100
liver damage (side effect) (3%) (0%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (5%) (0%) (0%)
Chance of developing 10 out of 100 0 out of 100 0 out of 100
fatigue (side effect) (10%) (0%) (0%)

. Prefer Prefer Prefer

?

Uil Ll yeu @rosest Treatment A Treatment B No Treatment
(tick only one box) O O O
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Question 2 of 12 (RAN 01)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 4 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 1 month

every 2 weeks

Risk of developing active TB 4 out of 100 1 out of 100 10 out of 100
after treatment (benefit) (4%) (1%) (10%)
Chance of developing 3 out of 100 5 out of 100 0 out of 100
liver damage (side effect) (3%) (5%) (0%)
Chance of developing 5 out of 100 10 out of 100 0 out of 100
skin rash (side effect) (5%) (10%) (0%)
Chance of developing 10 out of 100 5 out of 100 0 out of 100
fatigue (side effect) (10%) (5%) (0%)

. Prefer Prefer Prefer

?

Uil Ll yeu @rosest Treatment A Treatment B No Treatment
(tick only one box) O O O
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Question 3 of 12 (RAN 02)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
6 months 9 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 2 months

every 1 month

Risk of developing active TB | 5 gyt of 100 0 out of 100 10 out of 100
after treatment (benefit) (2%) (0%) (10%)
Chance of developing 0 out of 100 10 out of 100 0 out of 100
liver damage (side effect) (0%) (10%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (5%) (0%) (0%)
Chance of developing 10 out of 100 0 out of 100 0 out of 100
fatigue (side effect) (10%) (0%) (0%)

: Prefer Prefer Prefer

?

Which would you choose? Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 4 of 12 (RAN 03)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 9 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Dies Once None

every 2 weeks

every 2 months

Risk of developing active TB | ¢ gut of 100 4 out of 100 10 out of 100
after treatment (benefit) (0%) (4%) (10%)
Chance of developing 1 out of 100 5 out of 100 0 out of 100
liver damage (side effect) (1%) (5%) (0%)
Chance of developing 0 out of 100 10 out of 100 0 out of 100
skin rash (side effect) (0%) (10%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
fatigue (side effect) (5%) (0%) (0%)

: Prefer Prefer Prefer

?

Which would you choose Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 5 of 12 (RAN 04)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
4 months 6 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 1 month

every 2 weeks

Risk of developing active TB 2 out of 100 1 out of 100 10 out of 100
after treatment (benefit) (2%) (1%) (10%)
Chance of developing 1 out of 100 3 out of 100 0 out of 100
liver damage (side effect) (1%) (3%) (0%)
Chance of developing 10 out of 100 5 out of 100 0 out of 100
skin rash (side effect) (10%) (5%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
fatigue (side effect) (5%) (0%) (0%)

: Prefer Prefer Prefer

?

Which would you choose Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 6 of 12 (RAN 05)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
9 months 4 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 2 months

every 2 weeks

Risk of developing active TB 2 out of 100 4 out of 100 10 out of 100
after treatment (benefit) (2%) (4%) (10%)
Chance of developing 0 out of 100 10 out of 100 0 out of 100
liver damage (side effect) (0%) (10%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (5%) (0%) (0%)
Chance of developing 10 out of 100 5 out of 100 0 out of 100
fatigue (side effect) (10%) (5%) (0%)

: Prefer Prefer Prefer

?

Which would you choose? Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 7 of 12 (RAN 06)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 6 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 2 months

every 1 month

Risk of developing active TB 1 out of 100 0 out of 100 10 out of 100
after treatment (benefit) (1%) (0%) (10%)
Chance of developing 0 out of 100 1 out of 100 0 out of 100
liver damage (side effect) (0%) (1%) (0%)
Chance of developing 0 out of 100 10 out of 100 0 out of 100
skin rash (side effect) (0%) (10%) (0%)
Chance of developing 10 out of 100 0 out of 100 0 out of 100
fatigue (side effect) (10%) (0%) (0%)

: Prefer Prefer Prefer

?

Which would you choose? Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 8 of 12 (RAN 07)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 4 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 2 months

every 1 month

Risk of developing active TB 2 out of 100 0 out of 100 10 out of 100
after treatment (benefit) (2%) (0%) (10%)
Chance of developing 3 out of 100 5 out of 100 0 out of 100
liver damage (side effect) (3%) (5%) (0%)
Chance of developing 10 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (10%) (0%) (0%)
Chance of developing 0 out of 100 10 out of 100 0 out of 100
fatigue (side effect) (0%) (10%) (0%)

: Prefer Prefer Prefer

?

Which would you choose? Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 9 of 12 (RAN 08)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
6 months 9 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Dies Once None

every 2 weeks

every 1 month

Risk of developing active TB 4 out of 100 1 out of 100 10 out of 100
after treatment (benefit) (4%) (1%) (10%)
Chance of developing 1 out of 100 10 out of 100 0 out of 100
liver damage (side effect) (1%) (10%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (5%) (0%) (0%)
Chance of developing 0 out of 100 5 out of 100 0 out of 100
fatigue (side effect) (0%) (5%) (0%)

: Prefer Prefer Prefer

?

Which would you choose Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 10 of 12 (RAN 09)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 9 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 2 months

every 2 weeks

Risk of developing active TB 1 out of 100 4 out of 100 10 out of 100
after treatment (benefit) (1%) (4%) (10%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
liver damage (side effect) (5%) (0%) (0%)
Chance of developing 5 out of 100 10 out of 100 0 out of 100
skin rash (side effect) (5%) (10%) (0%)
Chance of developing 5 out of 100 10 out of 100 0 out of 100
fatigue (side effect) (5%) (10%) (0%)

: Prefer Prefer Prefer

?

Which would you choose? Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 11 of 12 (FIX 02)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
12 months 6 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit Diee Once None

every 1 month

every 2 months

Risk of developing active TB | 4 gyt of 100 1 out of 100 10 out of 100
after treatment (benefit) (4%) (1%) (10%)
Chance of developing 3 out of 100 0 out of 100 0 out of 100
liver damage (side effect) (3%) (0%) (0%)
Chance of developing 5 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (5%) (0%) (0%)
Chance of developing 10 out of 100 0 out of 100 0 out of 100
fatigue (side effect) (10%) (0%) (0%)

: Prefer Prefer Prefer

?

Which would you choose? Treatment A Treatment B No Treatment
(tick only one box) 0 O H
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Question 12 of 12 (RAN 10)

Treatment A and B are 2 hypothetical preventive treatment. They are
different in 6 features. Compare A to B, considering the 6 features together. If
these 2 treatments were your only treatment options, which one would you

choose?

If you don’t want choose either A or B, you can also choose “Neither” option,
meaning you would not have any treatment. Please remember, if you do not get

any treatment, you will:

* have a lifetime risk of 10% to develop active TB disease
* not experience any side effects

Treatment Features Treatment A Treatment B Neither
6 months 4 months No
Length of treatment of 1 pill daily of 1 pill daily Treatment
Frequency of clinic visit oee once None

every 2 months

every 1 month

Risk of developing active TB 2 out of 100 0 out of 100 10 out of 100
after treatment (benefit) (2%) (0%) (10%)
Chance of developing 3 out of 100 10 out of 100 0 out of 100
liver damage (side effect) (3%) (10%) (0%)
Chance of developing 10 out of 100 0 out of 100 0 out of 100
skin rash (side effect) (10%) (0%) (0%)
Chance of developing 0 out of 100 5 out of 100 0 out of 100
fatigue (side effect) (0%) (5%) (0%)

: Prefer Prefer Prefer

?

BRI e el e EresEs Treatment A Treatment B No Treatment
(tick only one box) 0 O [
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Section Il — Socio-demographic & Medical History Survey

. Date of birth:

Day Month Year
. Gender: [] Male U Female

. Ethnic origin (check only one):

[ Asian or Pacific Islander U East Indian
U Black [J Canadian Aboriginal
[J Caucasian [ Others, please specify

. Were you born in Canada?

[ Yes
0 No > How long have you been in Canada? years

. Current marital status (check only one):

[ Single, never married UJ Married
U Separated [J Divorced
U Widowed [ Others, please specify

. How many people live with you in the same house (except yourself)?

. How many children do you have?

. How many years of school have you completed (circle one number)?

1234567 891011 12 13 14 1516 17 18 19 20 21 22 232425
(primary) (high school) (college/university) (graduate school)

. Are you currently employed (or self-employed)?

O Yes 0 No
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Yearly family income, including all earners in your household (check only one):

0$0-$ 19,999 (CAD)

00'$ 20,000 - $ 39,999 (CAD)
[0'$ 40,000 - $ 59,999 (CAD)
0°$ 60,000 - $ 99,999 (CAD)
0 $ 100,000 or greater (CAD)

Do you have any other diagnosed health conditions, such as diabetes, asthma,
arthritis, high blood pressure, HIV/AIDS, and cancers, etc?

U No U Yes, please specify

Are you currently taking any Prescription Medications (besides TB medications)?

[J No U Yes, please specify

Are you currently taking any Over-the-counter Medications?

[J No U Yes, please specify

Are you currently using any Herbal or Natural Remedies?

J No [ Yes, please specify

Why did you do the TB skin test?
] School enrollment UJ Employment
U Contact of a TB patient U Immigration

U Other reasons, please specify

Do you know the size of your skin test?

[l No, I don’t know
[0 Yes, [ know -> How big was your skin test? mm (millimeters)
Do you know someone who had active TB disease?

(I No [ Yes

Have you had BCG vaccine (against TB) before?

0 No O Yes O I am not sure
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19. Did you decide to take the TB prevention treatment?

U Yes. Why? Please specify the most important reason

U No. Why? Please specify the most important reason

20. Have you started the TB prevention treatment now?
0J No U Yes
- If yes, have you experienced any side effects from the treatment so far?

J No 0 Yes, please specify

21. If you can choose FREELY (eg, free of other medical reasons, school or work
obligations), would you take the 9-month prevention treatment offered at this
clinic?

[ No O Yes

You are now finished the survey. Thank you for your participation!
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