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General introduction

Ultimately, the objective of health-care services and interventions is to maintain, restore,
or minimize a decline in a patient’s health [1]. Individuals define health in different ways
based on their personal health-related beliefs, values, and knowledge [2]. Some
individuals associate health predominantly with “the ability to work” [3]. By contrast,
elderly people often describe health in terms of preserving their autonomy and
self-reliance and not “being a burden to others” [4]. The Oxford English Dictionary
defines health as “the state of being free from illness or injury” [5]. However, the
definition of health formulated by the World Health Organization in 1948 as “a state of
complete physical, mental and social well-being, and not merely the absence of disease
or infirmity” [6] continues to be the most widely accepted definition.

For several decades, key indicators of treatment success have been patients’ survival,
disease recurrence, and laboratory values. Although these indicators are highly relevant
in many situations, they are not always appropriate for expressing what patients consider
to be meaningful descriptions of their symptoms, functional status, and perceived health
status. There could even be discrepancies between clinical health outcomes and patients’
conceptions of important outcomes. For example, a considerable proportion of cancer
patients are more concerned about their general health, quality of life, and infirmity than
they are about their survival [7]. Notably, in many clinical trials on cancer care, survival
remains the primary outcome [8].

There is increasing recognition worldwide of the need to measure patients’ health
outcomes with reference to their own experiences of their current health conditions.
Many researchers focus on measuring three main domains of health outcomes:
physical, mental, and social. Health evaluations, like any other scientific field, require
precise measurements. A wide range of instruments exist for measuring health
outcomes within different populations. A satisfactory measure of health outcomes is one
in which the content reflects patients’ perceptions and experiences of their health
conditions [9-11]. This type of evaluation entails what is often referred to as a
patient-centered approach.

PROMs
Patients may be considered the best assessors of their own health conditions. The idea
of incorporating patients’ views into health evaluations prompted the development of
patient-reported outcome measures (PROMs), which encompass all reports that are
directly sourced from patients regarding how they function or feel, without any
interpretation or filtering by physicians or others [12]. “Patient-reported outcome” is an
umbrella term covering diverse categories, including symptoms of diseases and the side
effects of treatments. PROMs can be used to measure the levels and impacts of
patients’ symptoms, such as fatigue, pain, or depression; functions like physical abilities,
cognitive functioning, or social activities; and multidimensional constructs like
health-related quality of life (HRQoL) [13].

Despite an emphasis on PROMs within health research, there seems to be less
concern about how they are designed and developed. Currently, many areas of health
care are guided by the principles of patient centeredness, patient involvement, and
patient advocacy. Patient centeredness is increasingly replacing the conventional
physician-centered approach. For example, the Patient-Centered Outcomes Research
Institute (PCORI) was established to expand the concept of patient centeredness from
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health-care delivery to health-care research and to fund comparative research on
clinical effectiveness that is patient centered [14]. PCORI considers research to be
patient centered if it entails a focus on outcomes that matter to patients and aims to
evaluate questions and PROMs that are meaningful and important to patients. A very
important factor that determines whether a PROM is patient centered relates to the
content of these measures and patients’ involvement in its generation [15, 16]. However,
a vast majority of frequently applied PROMs that are described in the literature were
constructed decades ago without patient involvement [15]. Consequently, they are far
from being patient centered [17].

Apart from the issue of PROM content, the question of how health should be
measured has long been a central one that has been extensively debated [18]. Two
contrasting frameworks are used to develop PROMs that measure health status [11, 19].
The first framework is a questionnaire-based approach for developing descriptive profile
PROMs. Descriptive profiles comprise one or more health domains aimed at measuring
the frequency or intensity of symptoms related to the specific domain. A major drawback
of such measures is that the self-reported severity of symptoms and functional
limitations does not necessarily reflect the extent to which these concerns are
considered important by patients.

The second framework entails the use of instruments to generate preference-based
PROMs that are derived from scaling models or preference-based methods. Instead of
measuring the level of the reported complaints (i.e., their frequency and intensity), these
PROMs generate a single number that expresses the overall quality of a patient’s health
(or of specific health conditions). Thus, a set of health items is quantified as a single
metric or index [11]. This thesis is grounded in the second framework, which is more
complicated than the first one, but which also yields measurements that are more
controlled. PROMs that are designed using this approach entail special judgmental
tasks, wherein respondents are asked to express their preferences for one health aspect
over another. Specifically, respondents are asked to formulate value judgments about a
specific health phenomenon, condition, or outcome by making trade-offs between health
items or attributes. These tasks typically require a comparative assessment of the
descriptions provided for different health states, with one health aspect being traded off
for another. Such preference-based tasks entail the weighting of distinct items according
to their relative importance, and a global value for the health condition in question is
consequently generated [11, 20].

These two frameworks are complementary and serve different goals. However, as
previously noted, the focus of this thesis is on the preference-based framework. For the
majority of existing preference-based measures, the values assigned to health states
used in health evaluations are derived not from patients but from a representative sample
of the general public [21, 22]. Assessments made by patients and by members of the
general public often differ. Contrasting with members of the general population, patients
generally assign more favorable values to their own health states than to other similar
health states [23, 24].

PROMs are typically self-administered and can be conducted digitally using
electronic devices or on paper [25]. Electronic PROMs (ePROMs) have been
recommended as an improvement over paper-based data collection. The administration
of ePROMs has potential benefits, such as reducing missing and unusable data by not
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allowing respondents to continue the registration process without completing all of the
items and only allowing one response option per item [26]. Moreover, scoring on paper
can be more time consuming compared with electronic scoring [27]. More importantly,
some novel frameworks entail interactive routines that require an electronic platform.

Next steps
The recently introduced multi-attribute preference response (MAPR) model, which is
based on the preference-based framework, enables values to be generated for different
health states [28, 29]. This measurement model entails the following task. Patients first
describe their own health state by rating a set of health items. Next, they compare their
own health states with those of a set of hypothetical patients that are slightly different
from their own. They are then asked to indicate whether their own health states are
better or worse than the hypothetical ones. Because the response task in the MAPR
model simply requires patients to determine their preferences relating to their own
health states (that serve as reference standards) and (closely) related hypothetical
health states, the assessment is less likely to be affected by “subjective” motives and is
consequently easier to accomplish. From both the theoretical and practical
perspectives, this new measurement approach has the advantage of generating PROMs
that are preference based as well as patient centered.

Transplantation
Solid-organ (kidney, lung, heart, and liver) transplantation has been established as the
treatment modality of choice for patients with end-stage organ failure. It has been
estimated that in 2017, 16 transplant surgeries were performed hourly across the world,
resulting in a total of 139,024 organ transplantations that year. This number reflects an
increase of 7.25% compared with the figure for 2015 [30].

Considerable improvements in the clinical health outcomes of solid-organ recipients
have prompted growing interest in post-transplant HRQoL. Evaluations of HRQoL for
solid-organ recipients are frequently performed using generic or
domain/disease-specific PROMs [31-34]. There is a wide range of PROMs that measure
HRQoL in different settings and within different populations, including solid-organ
recipients. These existing PROMs are known to have certain shortcomings. Most of
them do not contain health items that target solid-organ recipients, and they do not
reflect a patient-centered design approach. Moreover, their implementation is time
consuming. To overcome these shortcomings, we incorporated patients’ inputs in the
development of a preference-based and patient-centered ePROM (mobile application),
known as the Transplant ePROM (TXP). This app focuses specifically on the impacts of
transplantation on the HRQoL of solid-organ recipients, can be implemented quickly,
and is user friendly.

Overview of the thesis
The second chapter of this thesis begins by outlining the reasons why PROMs have
become important in health-care settings. This outline is followed by a brief overview of
the present situation and a discussion that elucidates why many of the currently used
PROMs for measuring health outcomes are only moderately informative. The benefits
and pitfalls of the current approaches are discussed, and finally, a novel approach for
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developing more accurate, informative, and appealing PROMs is described.
The third chapter presents the findings of a study that followed the course of HRQoL of
a large cohort of lung transplant recipients over a period of up to 15 years. This study, in
which currently existing PROMs were administered among solid-organ recipients,
revealed that transplantation dramatically improves the HRQoL of patients with
end-stage organ failure. The fourth chapter presents a scoping review of the literature
that was conducted to determine which PROMs have been used to assess HRQoL in
solid-organ recipients. This study provides an informative pool of potential health items
for inclusion in the development of the TXP. The fifth chapter describes the next step in
the process of selecting health items for the TXP. An overview of health items derived
using a completely patient-centered approach that could be important from the
perspective of solid-organ recipients is presented in this chapter. A total of nine health
items were identified for inclusion in the TXP. The sixth chapter introduces the final
format of the TXP, designed as a new tool for assessing HRQoL in solid-organ
recipients. It reports on an empirical study in which a group of solid-organ recipients
rated their own health states and ranked them in comparison to those of other patients.
This is the first demonstration of the application of the TXP among transplant recipients.
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