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Developing and assessing medical and health measures

Medical and health research presents many unique chal-

lenges for developing and assessing measurement instru-

ments. While the fields of psychometrics and clinimetrics

have long and for the most part distinct traditions, there has

been surprisingly little work aimed at integrating the two

disciplines. In Measurement in Medicine, de Vet et al. [1]

nicely fill that gap by bringing measurement concepts tra-

ditionally restricted to psychological and educational test-

ing, to the medical and health research community. To that

extent, it provides researchers with practical guidance and

advice to aid in the development and review of health-

specific measurement instruments. The book is not inten-

ded to present state-of-the-art measurement techniques but

rather focuses on the techniques that are well established

and widely used.

This work may be viewed as an outgrowth of the COS-

MIN initiative (Conesus-based Standards for the selection

of health Measurement Instruments; [4]. The COSMIN

checklist provides a standardized tool for evaluating the

methodological properties of health-related patient-reported

outcomes (HR-PRO) measurement instruments (Mokkink

et al. [5]. By adopting the COSMIN terminology and tax-

onomy, this book provides a uniform set of guidelines and

standards that researchers and health professionals can use

to develop and assess measurement instruments (Mokkink

et al. [6].

An overview of the book

The chapters may be broadly categorized into three sec-

tions. Section one (Chapters 1–3) introduces measurement

theories [classical test theory (CTT) and item response

theory (IRT)] and provides an overview of measurement

instrument development. Section two (Chapters 4–7)

describes in detail various aspects of measurement,

including the analysis of inter-item correlations (internal

consistency and factor analysis), reliability (Chapter 5),

and validity (Chapter 6). Finally, the third section synthe-

sizes the previous chapters, focuses on responsiveness

(Chapter 7), interpreting scores and change scores (Chapter

8), and concludes with a chapter devoted to systematic

reviews of measurement properties (Chapter 9).

These chapters are arranged to provide comprehensive

coverage of the methods needed to develop and assess

measurement instruments. The reader is guided from the

initial stages of literature review and item writing, through

field testing and psychometric analysis, and ultimately to

score interpretation and reporting. Each topic is first dis-

cussed theoretically before examples are used to provide

real-world explanations. The examples and illustrations

provided are one of the book’s great strengths. Each

example seems carefully selected to better describe the

measurement topic. It is our experience that measurement

issues lend themselves well to graphical illustrations and

real-data applications, and this book offers a wealth of

both. Finally, an ‘‘assignment’’ section follows each

chapter that could prove useful in classroom settings.

Intended for students, the questions focus on key aspects

from each chapter and require a solid understanding of the

material covered.

While master and dissertation-level students will find

this work useful, the book is primarily written for
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researchers and clinicians interested in developing new

instruments, or assessing the measurement properties of

existing instruments. The text is not overly technical and

does not require an extensive statistical background (a first

course in statistics is likely sufficient). The authors’ use of

uniform and consistent language will also likely appeal to

those with minimal background in statistics or test theory.

Chapter reviews

Following an introductory chapter, Chapters 2 and 3 review

key concepts used in scale development and provide a

framework for later chapters on CTT and IRT. Appropriate

for those with no prior measurement background, the

general statistical models that underlie item responses are

introduced and discussed with examples from Wilson and

Clearly’s [10] health-related quality of life model as a

conceptual framework. The authors begin by underscoring

that new instruments should only be developed when no

other instruments are available for the researcher’s needs.

Essentially, these chapters function as a review of the

prerequisite material needed to better understand the

material presented in Chapters 4 and 5.

Chapters 4 and 6 guide the reader through all phases of

scale development, starting with field testing, data collec-

tion, and item reduction through practical examples of

exploratory factor analysis (EFA). While interested readers

will want more details provided by primary sources (e.g.,

[3], the chapter does include a useful introduction to EFA

that the novice user will no doubt find helpful. Reliability is

the focus of Chapter 5 and begins with a reasonably thor-

ough discussion of CTT conceptions of internal consis-

tency and ends with a more brief description modern IRT-

based conceptions of score reliability as a function of the

participant’s location on the latent continuum (for more

descriptions of IRT models, see [2, 9]. Along the way, an

extensive section is included on methods for assessing the

reliability of categorical variables (e.g., Kappa statistics)

and continuous variables obtained from data collection

plans that utilize single and multiple raters (e.g., intraclass

correlation coefficients). These sections are strong and

likely to be useful when used along side primary sources

(see [8]. While the reliability chapter is the most analyti-

cally heavy, it is not expected to be taxing for most readers

given the ample number of examples the authors provide.

Following this, Chapter 6 presents validity from the per-

spective of content, criterion, and construct validity using

regression and CFA examples when useful.

The remaining chapters largely cover post-production

topics. Chapter 7 discusses the concept of the scale’s

‘‘responsiveness’’ to patient-level changes in the construct

or criterion over time (including an effective presentation

of minimally important change (MIC) and smallest

detectable change (SDC). Chapter 8 provides an overview

of response shift bias, or the response variation over time

can be attributed to an internal change in the patient’s

interpretation of a scale or item (see Schwartz and Span-

gers [7]). To our knowledge, this is the first health-based

measurement book to cover both the theoretical models

that describe response shift and the qualitative and quan-

titative methods used to assess its magnitude. Finally, for

researchers considering developing a scale, Chapter 9

provides a practical description of how to systematically

review instruments in the research literature.

Conclusions

This book does not provide a scale development ‘‘recipe’’

but rather tries to address briefly many of the issues that

commonly occur during scale development. This trade-off

is both a strength and a weakness of the book. To the extent

that the reader is interested in learning latent variable

techniques in order to analyze large data sets with many

items, the book is likely only a helpful introduction;

however, because the book covers such a broad range of

topics, researchers at any stage of the scale development or

assessment process can be expected to find some utility in

the advice and excellent examples the book provides. As

research on health measurement expands, we expect this

book to serve as a helpful companion to the medical and

health researcher.
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