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Chapter 9
Developing Patient-Reported and Relevant 
Outcome Measures

Kirstie L Haywood, Maarten de Wit, Sophie Staniszewska, Thomas Morel, 
and Sam Salek

9.1  �PROM Development

This chapter will examine good practice guidance for patient-centred approaches 
towards PROM development. During the last decade, we have witnessed a paradigm 
shift in how outcomes are measured from a more clinical, physician-oriented per-
spective to a more patient-focused perspective, which has led to the emergence of 
the notion of patient-reported outcome (PRO). The concept of PRO seeks to under-
stand how patients feel, function and live their lives in relation to health challenges 
and associated healthcare and is more encompassing than earlier terms, such as 
patient global assessment, health status, quality of life or symptom checklists. In 
this chapter, we argue that well-developed questionnaires, or PRO measures 
(PROMs), which reflect patients’ perspectives, have the potential to provide valu-
able patient-based evidence in HTA.  PROM development should engage with 
patients as participants (US Food and Drug 2009) and increasingly as research part-
ners (Staniszewska et al. 2012; de Wit et al. 2013; Chap. 8) through all stages of 
development. This promotes patients as the determinants of the key constructs 
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underpinning the PROM. This approach will support a transparent and auditable 
approach towards capturing patients’ contributions to the measurement of relevant 
outcomes, thereby enhancing the face and content validity, relevance and accept-
ability of measures. In this chapter, we describe eight key stages in PROM develop-
ment (Fig. 9.1) and reflect on how patients can participate in this process.

9.2  �Key Stages in Developing a PROM

9.2.1  �Establishing the Need for a New Measure

Developing a new PROM is a costly and time-consuming activity. Initially in rela-
tion to a HTA, efforts should be made to select a measure already available for the 
intended purpose, embarking upon development of a new measure only when there 
is an unmet need.

Systematic reviews of PROMs’ availability, quality and acceptability are essen-
tial in supporting any decision to develop a PROM (Haywood et  al. 2014a). If 
PROMs are available, one needs to establish if they are ‘good’ enough for the 
intended purpose, taking into consideration evidence of their development, rele-
vance and acceptability as outlined above, alongside evidence of quality (Haywood 
et al. 2012; Terwee et al. 2007; Streiner et al. 2014) and consideration of their appro-
priateness for the proposed application.

9.2.2  �Identifying Key Collaborators

From the beginning a new PROM should be developed with both the end users and 
intended application in mind. Key considerations comprise by whom, when and how 
the measure will be completed and who will receive the scores or analyses (such as 
HTA bodies). A team of experts is required throughout the development process 
including patient representatives, clinicians, clinical academics and measurement 
experts. However, if the new PROM is intended for use also by device manufactur-
ers, health service or health technology developers and HTA bodies as the end users 
who will receive the scores for strategic and reimbursement decision-making, their 
representative should join the team of experts as additional stakeholders.

9.2.2.1  �Core Research Team and Advisory Group

A small core research team, responsible for conducting the day-to-day research 
activities, should seek to include measurement experts, clinical academics, clinicians 
and patient research partners. A larger advisory group will include representatives 
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from these same groups, with the addition of patient representatives, scientific organ-
isation representatives, sponsors of the research and relevant health technology 
developer participants. In contrast to the core research team, the advisory group pro-
vides a more strategic oversight to the development of the PROM, commenting and 
contributing on each stage of the PROM development process.

9.2.2.2  �Expert Reference Groups

Two external reference groups may also be established. These include (1) an expert 
patient reference group and (2) a professional expert group, both of whom will be 
utilising the measures and the information arising in their decision-making. These 
panels will be called upon at key stages in PROM development to comment on con-
tent, structure, format and appropriateness. An example of where these panels can 
play a critical role is in helping to find a resolution for the tension that may occur 
between the findings of the qualitative research (Stage 9.2.4) and the demands of the 
psychometric evaluation (Stage 9.2.8) (Gossec et al. 2014).

9.2.3  �Developing a Conceptual Framework

Defining what a PROM is intended to measure is a crucial but often overlooked and 
poorly reported step in PROM development. Guidance has highlighted the impor-
tance of providing a clear conceptual framework of ‘what’ the PROM is intended to 
measure (US Food and Drug 2009; Patrick et al. 2011a).

A first step is to understand the medical, or disease, model of an illness (US Food 
and Drug 2009; Patrick et al. 2011a; Victorson et al. 2014), for example, the biology 
of the disease, associated symptoms and extent of impairment. This should underpin 
an appreciation of any potential patient-reported symptom and associated illness 
impact and hence the variables that may contribute to a developing biopsychosocial 
model of illness.

The conceptual framework describes the overriding concept of health under-
pinned by ‘hypothesized relationships among items, domains and concepts mea-
sured’ (US Food and Drug 2009, p. 9). That is, the specific questions (items) or 
groups of questions (domains) that should be considered for inclusion within a 
PROM to reflect the aspects of health (concepts) to be assessed. In effect, the con-
ceptual framework is an ‘organising tool that summarises what has been found in 
the literature and discussions with experts’ (Patrick et al. 2011a, p. 971). It informs 
the developing topic guide for the qualitative research. Furthermore, it evolves as a 
consequence of findings from the qualitative research providing a ‘blueprint’ of the 
outcomes that really matter to patients with the target illness and hence the out-
comes that should be considered for inclusion in the developing PROM (Parslow 
et al. 2015; Gorecki et al. 2010) (Fig. 9.2).

K.L. Haywood et al.
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9.2.4  �Crafting the PROM-I: Concept Elicitation, Item 
Generation and Selection

Current guidance on PROM development stipulates the importance of transparency 
in the data generation and analytical processes—creating a clear audit trail from 
concept elicitation to final items (US Food and Drug 2009; Patrick et al. 2011a).
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Sleep Disrupted, problems waking

Tiredness, lack of energy, fatigue

Severity, frequency, 
interference, sedentary, 

problems with duration of 
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Problems concentrating and 
paying attention

Cognitive difficulties: 
Thinking, concentration & 

memory. Severity, 
frequency, interference

Individual symptoms: pain & aches 
(headache, sore throat, body pain), 

feeling sick, dizziness

Severity, frequency & 
interference

Fluctuation & payback
Good days & bad days, 

increased symptoms after 
activity

PHYSICAL 
FUNCTIONING

Daily activities, mobility &   
general activities

Getting up, washing, 
dressing, standing, stairs, 

walking, problems with 
strenuous activities and  

duration of activities

SOCIAL 
FUNCTIONING

Participation in School/ College
Reduced attendance, 

concentration, keeping up 
with work

Participation in leisure and social 
life

Play, hobbies, leisure 
activities & social activities 

with friends & family, 
isolation

PSYCHOLOGICAL 
WELLBEING

Mood
Feeling down, upset,  

frustrated, feeling lonely, left 
out, lack of motivation

Worry & anxiety
General and specific worries: 

symptoms, school, the 
future, social anxiety

Self esteem
Self esteem, confidence, 

helplessness

CONSTRUCT CONCEPTUAL      

DOMAINS
SUB-DOMAINS COMPONENTS

Fig. 9.2  A conceptual framework to underpin a new PROM for assessing the health-related qual-
ity of life (HRQoL) of children with chronic fatigue syndrome/myalgic encephalitis (CFS/ME) 
(Parslow 2016)
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9.2.4.1  �Existing Measures

The content and focus of existing PROMs may contribute to both the developing 
conceptual framework and the list of potential items. For most instances of new 
PROM development, existing scales within the same disease or with a similar focus 
are available and should be reviewed.

Organisations such as the Patient-Reported Outcomes Measurement Information 
System (PROMIS) have established topic-specific ‘item banks’ (Health Measures 
2016)—large numbers of items, or questions, derived from established measures 
and qualitative research with patients, but whose association has been determined 
by item response theory and hence form the basis of computer adaptive testing 
(CAT) approaches to PROM administration (Reeve et al. 2007). Such item banks 
can play a useful contribution to the development of new measures. For example, 
development of the Headache Impact Test (HIT) group of measures was informed 
by an item bank founded on several established migraine/headache measures and 
clinical judgement (Bjorner et al. 2003). Initial testing revised and reformatted the 
items and response formats to produce the CAT-HIT which has access to 54 items 
within the HIT item bank; a short-form, standardised version includes just six 
items—the HIT-6 (Kosinski et al. 2003).

9.2.4.2  �Existing Literature

Systematic reviews and meta-syntheses of the qualitative literature can further assist 
in understanding the lived experience of patients and identifying relevant outcomes, 
contributing to the developing conceptual framework and item pool (e.g. Parslow 
et al. 2016).

9.2.4.3  �Experts: Defining the Sample

The extent to which participants are representative of the target population and con-
dition—considering variations in gender, age, disease severity and presentation—is 
essential to concept elicitation and item generation, ensuring content relevance and 
validity. For example, development of the EASi-QoL for Ankylosing Spondylitis 
(AS) included qualitative data generated from in-depth interviews with 29 patients 
and a UK survey of 462 patients (Haywood et al. 2010). Respondents identified the 
most important areas of their life affected by AS, ensuring that priorities and values 
representative of the wide spectrum of AS presentation and a broad socio-demo-
graphic mix contributed to concept elicitation and item generation.

Driven by changing global regulatory systems and HTA, it is increasingly rec-
ognised that for PROM data to have greater universality and relevance to a wide 
range of cultures, patients from different cultures and settings should be involved in 
item generation and selection. The result of such participation seeks to avoid 
culture-specific words or phrases and concepts that would be difficult to reproduce 
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cross-culturally. Models of PROM development which build in universality and 
translatability from the start are increasingly observed. For example, development 
of the PsAID questionnaire included 12 patient research partners from 12 European 
countries who were active through all stages of PROM development; all were fluent 
in English and had personal experience of psoriatic arthritis (Gossec et al. 2014). 
Moreover, the domain selection and external validation of the developing measure 
were further supported by an international cross-sectional study of 140 patients 
from ten countries who were invited to rank the domains in order of importance. 
Whilst it may not always be possible to achieve such integration, developers should 
be cognisant of the importance of these issues.

Increasingly social media is utilised to contribute to item generation and further 
development of PROMs. For example, an online forum of members of the hyperhi-
drosis patient organisation contributed to the generation of items for the 
Hyperhidrosis Quality of Life questionnaire (HidroQOL) (Kamudoni et al. 2015). 
Added benefits of this approach include the large number of international contribu-
tors, adding to the universality of the approach.

9.2.4.4  �Qualitative Research

Rigorous qualitative research which seeks to better understand patients’ perspec-
tives and experiences is essential for concept elicitation and item generation so that 
PROMs are comprehensive and relevant to the target population (Brédart et  al. 
2014). A range of qualitative methods including semi-structured interviews, focus 
group discussions and modified Delphi surveys (Haywood et al. 2010; Gossec et al. 
2014, Bartlett et al. 2012) can be used. However, this information is often poorly 
reported by developers (Patrick et al. 2011a). Recent guidance has highlighted the 
importance of transparency in both the qualitative approach and methods of data 
collection (US Food and Drug 2009; Patrick et al. 2011a). Where, historically, such 
qualitative exploration and analysis have been undertaken by academics or clinical 
researchers, patients are increasingly involved in this process as patient research 
partners (Gossec et al. 2014; Chap. 8).

9.2.4.5  �Analysis of Qualitative Data: Quality Assurance in PROM 
Development

Data analysis seeks to refine the large amount of qualitative data into a long list of 
items that reflects the evolving conceptual framework in a manner that is transparent 
and meaningful and which ultimately supports the allocation of scores to enable 
quantification of the target construct. The data analysis should be both inductive—
discovering new patterns and themes—and deductive, that is, regarding the evolv-
ing conceptual framework (Patrick et al. 2011a).

The analysis consists of several steps. First, the accuracy of the transcribed audio 
recordings should be checked to ensure preservation of the integrity of the generated 
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data (Patrick et al. 2011a; Golics et al. 2014). Data analysis seeks to use words and 
phrases generated by participants to craft the evolving concepts, themes and sub-
themes of the conceptual framework. Several trained researchers, or coders, should 
be involved in this process—working independently in the first instance, before dis-
cussing the developing themes to identify areas of consistency, inconsistency and 
concept saturation, a process which is repeated throughout data analysis. The trans-
parent illustration of developing themes and codes, for example, on a thematic map, 
may assist with communicating data pattern conceptualisation. The thematic preva-
lence of a concept, that is, the number of patients expressing a concept, can also 
assist with item selection. For example, potential items were selected for the Family 
Reported Outcome Measure (FROM-16), a population-derived measure of the 
impact of illness on the partner or family members of patients, if mentioned by more 
than 5% of interviewees (Golics et al. 2014). Recent examples of PROM develop-
ment have highlighted where patient partners, trained in qualitative data analysis, 
have actively collaborated with experienced coders in this process (Chap. 8).

Guidance suggests that the process of documenting concept saturation should be 
specified within the study protocol (US Food and Drug 2009; Patrick et al. 2011a). 
To demonstrate that concept saturation has been achieved, first attention must be 
paid to the representativeness of the population. Once this has been satisfactorily 
achieved, good practice supports the continuation of interviews with some addi-
tional 10–20% of patients before confirming saturation (Golics et al. 2014; Salek 
et al. 2016).

The use of computer-assisted qualitative data analysis software programmes, for 
example, NVivo, facilitates the data management, the assessment of between-coder 
reliability and the documentation of concept saturation and aids quality assurance 
audits (Patrick et al. 2011a). Data analysis creates a model for the data that makes 
the data understandable by the research team in the next stage.

9.2.4.6  �Item Crafting: Generation and Selection

Once the analysis is complete, the core research team seeks to further refine the 
conceptual framework, developing domains and subdomains from the defined 
themes and subthemes and crafting specific questions, or ‘items’, with which to 
populate an initial long-form version of the developing PROM. Item crafting seeks 
to convert long, transcribed text into comprehensible, jargon-free, easy-to-read, spe-
cific and universal statements which link the essence of the patients’ experience 
with the content of the developing PROM. The target concept and purpose of mea-
surement must be closely adhered to during this process (Patrick et  al. 2011b); 
clearly specified item selection criteria can assist in guiding the appropriateness of 
developing items.

The large amounts of data generated at this stage often results in too many poten-
tial themes and associated items. The process of item selection is an iterative one, 
during which multiple viewpoints should be considered and integrated—including 
the qualitative data, the multidisciplinary team, patient research partners and meth-
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odological experts. An important challenge is to avoid losing the patient perspec-
tive, and strategies to ensure that the patient voice is retained should be considered. 
For example, involving patients in the prioritisation of the most important themes 
can assist in the process of refining the conceptual model and shortlisting items 
(Gossec et al. 2014).

9.2.4.6.1  Recall Period

The appropriateness of the recall period, that is, the timeframe against which a 
specified concept is considered, requires special attention. A range of variables 
including the target population, objectives and frequency of assessment and the 
content and frequency of an event may influence the appropriateness of the recall 
period. Commonly used recall periods include ‘current time’ and shorter periods 
such as the ‘past week’. For example, if the PROM is used in research scenarios 
such as clinical trials, a recall period which captures an individual’s experience ‘at 
the present time’ could be more appropriate.

9.2.4.6.2  Response Options and Scaling

The ability to communicate the subjective, qualitative experiences of the patient as 
an objective, numerical value is a central tenet of PROM development. Selection of 
an appropriate numerical scale with which to capture the patient experience is a 
crucial step. A large number of response scales are available, including categorical 
and adjectival, Likert-type, numerical rating and visual analogue scales (Streiner 
et al. 2014; Patrick et al. 2011b).

The appropriate number of response options in a scale is driven by a balance 
between accuracy and practicality. The greater the number of options will enhance 
the ability of the patient to communicate their experience, thus enhancing precision 
and discriminant validity, whilst also increasing reliability and responsiveness 
(Streiner et al. 2014). However, a smaller number of response options improve prac-
ticality: good practice supports the adoption of between five and seven responses 
(Streiner et al. 2014). The interval between each response option needs to be logical 
and ‘equal’ so that there is a gradual progression from one end of the scale to the 
other. Whilst there are other schools of thought that challenge this approach (e.g. 
Andrich 2011), this continues to be a common practice as an initial attempt for scal-
ing of a newly developed PROM.

In arriving at the final score, for most PROMs, a simple summation of item scores 
is often described. Dependent on the context in which the PROM will be used. For 
example, at an individual or aggregate level, the final score can be represented either 
as the actual score or as a percentage. For PROMs which may be utilised within a 
routine practice setting, a further driver when considering the appropriateness and 
acceptability of response scales is the ability to score the final PROM and provide 
timely, interpretable and meaningful data to both clinicians and patients.

9  Developing Patient-Reported and Relevant Outcome Measures
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9.2.4.6.3  Mode of Administration

Patient self-completion is the preferred format for PROM administration and is a 
crucial consideration at the start of PROM development. However, there are 
instances—such as for patients with cognitive impairment or for young children—
where proxy completion, such as by a caregiver, is essential (Haywood et al. 2014b).

9.2.4.6.4  Engaging with Experts

PROM development is an iterative process which requires several stages of drafting, 
evaluation and further refinement (Patrick et al. 2011b). The potential suitability of 
developing items and item stems, suitability of phraseology, recall period(s) and 
response scales should be explored with members of the advisory group. Insight 
from patients, experienced clinicians and measurement experts will help to refine 
the items—seeking to group, merge, order or delete items and endorse or refine 
domain development. This process will result in a long-form PROM suitable for 
cognitive interviewing.

9.2.5  �Crafting the PROM-II: Cognitive Interviews

This stage represents the last opportunity for significant revision to the PROM 
(Patrick et al. 2011b). The focus of the cognitive interviews is to verify the rele-
vance, acceptability, comprehension and comprehensiveness of the new PROM 
with participants’ representative of the target population (Brédart et al. 2014; Patrick 
et al. 2011b; Hay et al. 2014). Four stages of cognitive processing should underpin 
the interviewing process: comprehension, the process of making sense of the ques-
tion and developing a response; memory retrieval, the process of relevant informa-
tion to enable a response; judgement, the process to determine if memory retrieval 
is accurate and complete; and response mapping, the process by which an appropri-
ate response option is selected (Tourangeau 1984; Patrick et  al. 2011b; Gorecki 
et al. 2012; Hay et al. 2014).

The two most commonly used interview techniques include ‘thinking aloud’, 
where respondents express aloud their thought processes whilst answering the 
question, and often followed by ‘verbal probing’, where respondents are invited 
to retrospectively paraphrase or rephrase items (Christodoulou et al. 2008; Brédart 
et al. 2014). Most authors describe several rounds of semi-structured interviews 
during which the patient completes either a subset of items or the full PROM 
(Haywood et al. 2010; Gorecki et al. 2010; Hay et al. 2014)—with both the patient 
and interviewer highlighting items or aspects of completion which are judged to 
be difficult or confusing, warranting further exploration. During this process, 
interviewers should pay careful attention to both verbal and non-verbal respon-
dent clues. Whilst there is no standard approach for using cognitive interview data 
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for PROM modification (Christodoulou et  al. 2008; Gorecki et  al. 2012), good 
practice supports the exploration of results from each round with ‘experts’ 
(Haywood et al. 2010; Gorecki et al. 2012; Hay et al. 2014), for example, the core 
research team or advisory group. Where significant revisions are made, subse-
quent interview rounds will be required. A summary report of the interviewing 
process should highlight changes made to the PROM. The number of interviewees 
per round varies, with total sample size estimates ranging from 7 (Leidy and 
Vernon 2008) to more than 100 with three rounds of interviewing (Hay et  al. 
2014). The goal is to achieve consensus from a group of patients that the PROM 
is appropriate.

The ability of patients with different literacy levels to accurately and adequately 
complete the PROM is a key consideration at this stage of development (Streiner 
et al. 2014; Petkovic et al. 2015). Sophisticated software—using readability formu-
las such as Flesch reading ease, FOG and FORECAST—is available with which to 
evaluate PROM readability (e.g. Zraick and Atcherson 2012), providing a useful 
adjunct to the cognitive interviewing process.

9.2.6  �Content Validation and Further Refinement

Further exploration of the content validity of the developing measure seeks to ascer-
tain that the focus and emphasis of the measure is fit for purpose (Patrick et  al. 
2011b; Rothman et  al. 2009). Developers have adopted different approaches in 
seeking to establish PROM content validity. For example, the developers of the 
HidroQoL (Kamudoni et al. 2014) and FROM-16 (Golics et al. 2014) utilised modi-
fied nominal groups. First, copies of the developing PROM and a content validation 
questionnaire were sent to two expert panels—one formed of patients and the sec-
ond of clinicians. Participants were asked to rate the PROM for language clarity, 
completeness, relevance and appropriateness of response scale using a 4-point 
Likert scale for agreement. These groups then met separately to discuss the results 
and reach consensus on proposed refinements. Agreement between panel members 
was reported both quantitatively and qualitatively, supporting the process of content 
validation and informing PROM refinement.

This process results in the final long-form version of the PROM which will be 
evaluated in the target population.

9.2.7  �PROM Evaluation: Item Reduction and Refinement 
in the Target Population

Item reduction is an important next step in refining the long-form PROM (Streiner 
et  al. 2014). A preliminary psychometric evaluation should be undertaken using 
both traditional psychometrics (classical test theory) (US Food and Drug 2009; 
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Streiner et al. 2014) and modern psychometric methods such as Rasch measurement 
theory (Hobart and Cano 2009) or item response theory (Streiner et al. 2014; Reeve 
et al. 2007). The importance of this step is to realise a set of items contributing to 
the measurement of the concept of interest and to elucidate on the internal structure 
of the new measure.

9.2.7.1  �Sample and Sample Size

The initial evaluation should be undertaken in a large, representative population of 
patients with the target condition. Purposive sampling should be undertaken to 
ensure that patients representative of key disease features, severity levels and socio-
demographic variables are included.

Sample size guidance for ‘new’ summated scales suggests a minimum of five to 
ten subjects per item (Blazeby et al. 2002). For example, for a new measure with 
several potential domains, the longest of which includes ten potential items, 100 
patients will be required. The subject to item ratio is a frequently used method to 
determine a required sample size to perform exploratory and confirmatory factor 
analysis (E/CFA). However, guidance for sample size calculations for performing 
EFA ranges from 2 to 20 subjects per item, depending on the nature of the data (i.e. 
the stronger the data, the smaller the required sample size). Recent guidance from 
COSMIN1 supports a more conservative maximum number of seven subjects per 
item or an absolute minimum total of 100 subjects (Terwee et al. 2012). Modern 
psychometrics requires consideration of the impact of sample size on item fit statis-
tics which, when using polytomous data, are highly sensitive to sample sizes 
(Streiner et al. 2014). In general, as large a sample size as possible is ideal (Streiner 
et al. 2014), with a sample size of up to 250 recommended to produce a statistically 
stable measure.

9.2.7.2  �Analyses: Traditional and Modern

Traditional analyses should seek to establish preliminary evidence in support of the 
acceptability, data quality (scaling assumptions) and internal structure of the mea-
sure. Modern psychometrics contribute to this understanding, with the addition of a 
further exploration of scale targeting, item response, item fit and response bias to 
further guide PROM refinement and identification of items with poor psychometric 
properties which are considered for removal. These analyses and comparisons 
between both approaches are further elucidated by Gorecki et al. (2013) (Table 1, 
p 4–5). This will result in the final version of the PROM for which final, further 
psychometric evaluation in the target population is required.

1 Consensus-based standards for the selection of health measurement instruments
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9.2.8  �Psychometric Evaluation of the Final PROM 
in the Target Population

Finally, a comprehensive psychometric evaluation of the final version PROM is 
required in a large, independent and representative population to confirm evidence 
of quality, relevance and acceptability. The precision of the PROM depends on the 
quality of the psychometric evaluation and the evidence of measurement properties. 
Psychometric evaluations should include the following.

9.2.8.1  �Reliability (Internal Consistency; Test-Retest; Measurement 
Error)

Evaluation of reliability considers the degree of measurement error and is central to 
the measurement process (Streiner et al. 2014). For example, poor reliability may 
obscure the correlation of a measure with other measures in the assessment of con-
vergent validity. Similarly, a measure’s ability to detect change over time, respon-
siveness, is equally effected by poor measurement reliability. For multi-item PROMs, 
both the internal consistency (inter-item correlations, item-partial total correlations 
and Cronbach’s alpha coefficient) and test-retest reliability should be evaluated. 
Measurement reliability is affected by the target population and setting in which it is 
completed and hence should be re-established each time a measure is put to new use.

9.2.8.2  �Validity (Internal Analyses and Analyses Against External 
Criteria)

Evaluation of measurement validity seeks to establish evidence in support of the 
proposed measurement construct. Although delineation is made between different 
types of validity (content, criterion and construct), a unified perspective considers 
all forms of validity to be encompassed by construct validity (Streiner et al. 2014). 
Construct validity relates to the extent to which theoretically derived hypotheses 
relating to the construct being measured by a PROM are supported by empirical 
evidence. As there is no single ‘ultimate test’ for construct validity (Streiner et al. 
2014), its assessment involves testing for various hypotheses relating to the relation-
ship between the underlying variable and the items of the PROM in different situa-
tions. Therefore, assessing PROM validity requires the testing of a number of 
clearly specified hypotheses (Terwee et al. 2012; Mokkink et al. 2010).

9.2.8.3  �Responsiveness (Criterion or Construct-Based Assessment)

The assessment of responsiveness, also referred to as longitudinal validity, requires 
an external measure as a criterion for determining whether the patient’s condition 
has changed, improved or deteriorated (Streiner et al. 2014). Establishing evidence 
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of PROM responsiveness requires not only showing that a PROM can capture sta-
tistically significant changes (changes beyond chance) but more importantly that it 
can capture minimal changes considered important by the patient (Mokkink et al. 
2010). The hypotheses to be considered when testing the new PROM include:

	1.	 If the new PROM can capture change in the group of patients experiencing mini-
mal but important change in the condition.

	2.	 If the magnitude of change in patients with minimal improvement in their condi-
tion is greater than those with no change in their condition.

	3.	 If change will be greater over the longer period in those patients receiving active 
treatment.

9.2.8.4  �Interpretability

The qualitative meaning of PROM scores is not intuitively apparent (de Vet et al. 
2006); the credibility and usefulness of such data are dependent on interpretative 
guidance and its appropriate use. The cross-sectional comparison of between group 
‘differences’—also referred to as ‘minimal important difference’ (MID)—in scores 
for clearly defined groups can facilitate score interpretation, for example, compar-
ing score differences between the general population and patients with inflamma-
tory rheumatic disease (Salaffi et al. 2009) or between groups categorised according 
to mild, moderate or severe levels of impact of a condition (Hongbo et al. 2005).

However, interpretation of change scores is crucial to understanding if an indi-
vidual’s health has improved or deteriorated to an extent that warrants a change in 
treatment. Two values are important in this context (de Vet et  al. 2006): (1) the 
smallest detectable change (SDC), a change that is greater than measurement error, 
and (2) the minimal important change (MIC), ‘the smallest difference in score … 
which patients perceive as beneficial’ (Jaeschke et al. 1989, p. 408). Consensus is 
lacking on the most appropriate evaluation of MIC, but both anchor-based—which 
adopts an external anchor which specifies ‘minimal important’—and distribution-
based approaches are described (Crosby et al. 2003). Recent guidance emphasises 
the importance of understanding meaningful change at the individual level (i.e. the 
responder), recommending estimation of a ‘responder definition’ based on an 
empirically derived minimally important change (MIC) (US Food and Drug 2009).

In addition, evidence which supports MID and MIC interpretation adds to the 
robustness of the measure and its utility both at individual and aggregate level. For 
example, HTA appraisal of PROM data for a new product compared with ‘standard 
of care,’ where MIDs are used to demonstrate a between group difference which is 
important to patients, would be important evidence to facilitate reimbursement 
recommendations in favour or against the product.

9.2.8.5  �Acceptability and Feasibility

Evidence for practical properties including acceptability (relevance and respondent 
burden) and practicality (completion time, cost, etc.) should also be documented.
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9.3  �Concluding Remarks

Well-developed PROMs seek to ensure that research and decision-making better 
capture patient-derived evidence about how they feel, function and live their lives, 
often aiming to provide a standardised, relevant and acceptable assessment of this 
experience. Good practice guidance recommends the use of both generic and 
disease-specific measures in HTA evaluations. However, for many patients, 
generic measures such as the EuroQoL EQ-5D may lack relevance (Haywood 
et al. 2016). In recent years, approaches that support the ‘mapping’ of scores from 
disease-specific PROMs into utility values for the purpose of economic appraisal 
and HTA evaluations have been developed (Longworth and Rowen 2013). This 
has the advantage of moving away from utilising a generic measure alongside a 
disease-specific measure, as has been a common practice. However, HTA appraisal 
should use PROMs to assist in their decision-making for reimbursement and not 
just to inform economic appraisal. Although the quality and quantity of life is 
built in to cost-effectiveness analyses, it does not entirely reflect the impact of the 
health technology on what patients can and cannot do. HTA should be more cog-
nisant of the value of PROMs in their own right—that is, in isolation from their 
use in economic appraisal. The selection of well-developed, patient-derived 
PROMs, developed in a way that reflects the key stages discussed in this chapter, 
will support this and can provide high-quality, robust patient-based evidence to 
contribute to HTA.
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