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  Pref ace   

 The recently introduced patient-centered approach mandated a shift of the rheuma-
tologist’s understanding toward placing the infl ammatory arthritic conditions them-
selves, their associated comorbidities, and the possible interactions at equal distance. 
Patient-reported outcomes (PROs) are defi ned as measures of a patient’s health sta-
tus or health-related quality of life reported directly by the patient, whereas patient- 
reported outcome measures (PROMs) are the tools used to measure the 
patient-reported outcomes. PROs represent “the patient’s voice” in both standard 
clinical practice and clinical trials. PROMs not only provide clinicians with timely 
information on the patient’s symptoms as well as functional and emotional status, 
but it also enhances the patient-clinician communication and facilitates the recently 
introduced concept of patient activation-physician activation. In parallel with the 
patient-reported outcomes, this book also presents the newly developed Physician 
RheuMetric measures, designed to enable the treating clinician to record the 
patient’s disease activity and impact from the physician’s own perspective. 

 Integrating patient-reported outcome measures into standard clinical practice 
and sharing its aggregated data with the patient have a disease-modifying potential 
and globally offer the prospective to help transform healthcare. In addition to help-
ing the patients and clinicians make better decisions, PROMs enable comparative- 
effectiveness research. Comparing providers’ performances helps to stimulate 
improvements in services and encourages change in the standard practice. The 
recent move toward integrating electronic patient-reported outcome measures 
(e-PROMs) into a global electronic health record format, together with clinician 
alerts for the concerning symptoms and disease fl are-ups, forms a major step for-
ward toward the ideal health service where the patient and clinician speak the same 
language. There have been several ongoing initiatives to develop standards and 
clinical practice tools in this area both in America and Europe. 

 The main purpose of this book is to deliver a very practical and reader-friendly 
guide. On one hand, it delivers the evidence and advanced knowledge base of 
PROMs in different rheumatic diseases. On the other, it provides examples of 
PROM tools, which readers/researchers can use for their standard practice/trials. 
The PROM questionnaires included in the book were meticulously selected to give 
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the reader a clear guide toward implementation in real-life practice. Focusing on the 
major values of “meaningful outcomes” in rheumatic diseases, this book with its 18 
chapters fi lls an important void in the current literature. It represents what can be 
considered to be the best current thinking on the role of PROMs in the management 
of different rheumatic diseases. Therefore, this book can serve as both an excellent 
introduction and a very good reference resource for implementation in standard 
clinical practice and future reading. 

 This work has been the outcome of cooperative effort of a large international 
group of leaders in PROMs. They have done a superb job in producing authoritative 
chapters that include vast amounts of scientifi c and clinical data and provide state- 
of- the-art descriptions of outcome measures encompassed in different rheumatic 
diseases. Special thanks to my colleagues and family for their support throughout 
the whole project, which helped to make this book complete. 

 Personally, I feel privileged to have compiled this work and am enthusiastic 
about all that it offers our readers. I hope you too will fi nd this edition a uniquely 
valuable educational resource.  

  London, UK     Yasser     El     Miedany, MD, FRCP      

Preface



vii

  Contents 

    1     PROMs and Quality of Care ..................................................................  1   
    Martijn   A.  H.   Oude   Voshaar     and     Mart   A.  F.  J.   van de   Laar     

    2     A Guide to PROMs Methodology and Selection Criteria ...................  21   
    Maha   El Gaafary     

    3     PROMs (MDHAQ/RAPID3) and Physician RheuMetric 
Measures ..................................................................................................  59   
    Theodore   Pincus    ,     Jacquelin   Chua    ,     Martin   J.   Bergman    ,     Yusuf   Yazici    , 
and     Kathryn   A.   Gibson    

     4     PROMs for Rheumatoid Arthritis .........................................................  101   
    Yasser   El   Miedany    

     5     PROMs for Spondyloarthritis ................................................................  121   
    Uta   Kiltz    ,     Laure   Gossec    ,     Xenofon   Baraliakos    , and     Jürgen   Braun    

     6     PROMs for Systemic Lupus Erythematosus ........................................  149   
    Brian   Bekker   Hansen     and     Lise   Højbjerre    

     7     PROMs for Fibromyalgia .......................................................................  175   
    Loreto   Carmona    ,     Rafael   J.   Curbelo    , and     Concepción   González   Isabel    

     8     PROMs for Juvenile Idiopathic Arthritis .............................................  209   
    Alessandro   Consolaro    ,     Stefano   Lanni    ,     Angelo   Ravelli    , 
and     Nicolino   Ruperto    

     9     PROMs for Gouty Arthritis ...................................................................  225   
    Jasvinder   Singh     and     Nipam   Shah    

     10     PROMs for Osteoarthritis ......................................................................  249   
    Natalie   J.   Collins     and     Ewa   M.   Roos    

     11     PROMs for Systemic Sclerosis (Scleroderma) ......................................  287   
    Russell   E.   Pellar    ,     Theresa   M.   Tingey    , and     Janet   E.   Pope    



viii

     12     PROMs for Sjögren’s Syndrome ...........................................................  309   
    Mohamed   Osama   Hegazi    ,     Sally   Youssef    , and     Yasser   El   Miedany    

     13     PROMs for Carpal Tunnel Syndrome ...................................................  329   
    Yasser   El   Miedany     

    14     PROMs for Polymyalgia Rheumatica ...................................................  357   
    Isabel   Castrejon     

    15     Electronic Patient-Reported Outcome Measures (ePROMs) 
in Rheumatology .....................................................................................  371   
    Jutta   Richter    ,     Christina   Kampling    , and     Matthias   Schneider    

     16     PROMs and Patient Education ..............................................................  389   
    Deborah   Palmer     and     Mwidimi   Ndosi    

     17     PROMs vs. PREMs (Patient-Reported Experience Measures) ..........  405   
    Marwan   Bukhari    

     18     PROMs and Musculoskeletal Ultrasonography ...................................  419   
    Jacqueline   Uson     and     Yasser   El   Miedany     

   Index .................................................................................................................  443    

Contents



ix

  Contributors 

     Xenofon     Baraliakos  ,   MD       Rheumazentrum Ruhrgebiet  ,  Herne ,  Germany   

  Ruhr-University Bochum  ,  Herne ,  Germany     

      Martin     J.     Bergman  ,   MD       Arthritis and Rheumatology ,  Taylor Hospital  ,  Ridley 
Park ,  PA ,  USA     

      Jürgen     Braun  ,   MD       Rheumazentrum Ruhrgebiet  ,  Herne ,  Germany     

      Marwan     Bukhari  ,   MBBS, MSc, PhD, FRCP       Department of Rheumatology , 
 Royal Lancaster Infi rmary  ,  Lancaster ,  Lancashire ,  UK     

      Loreto     Carmona  ,   MD, PhD       Instituto de Salud Musculoesquelética  ,  Madrid , 
 Spain     

      Isabel     Castrejon  ,   MD, PhD       Division of Rheumatology ,  Rush University Medical 
Center  ,  Chicago ,  IL ,  USA     

      Jacquelin     Chua  ,   MD       Division of Rheumatology, Department of Internal Medicine , 
 Rush University Medical Center  ,  Chicago ,  IL ,  USA     

      Natalie     J.     Collins  ,   PhD, MSports Physio, BPhty(Hons)       School of Health and 
Rehabilitation Sciences ,  The University of Queensland  ,  St. Lucia ,  QLD ,  Australia     

      Alessandro     Consolaro  ,   MD, PhD       Universita degli studi di Genova  ,  Genoa ,  Italy   

  Pediatria 2, Reumatologia ,  Istituto Giannina Gaslini  ,  Genoa ,  Italy     

      Rafael     J.     Curbelo  ,   MSc, PhD       Instituto de Salud Musculoesquelética, Calle Conde 
de la Cimera, Madrid, Spain        

      Maha     El     Gaafary  ,   MD       Community and Public Health Department ,  Ain Shams 
University  ,  Cairo ,  Egypt     

      Kathryn     A.     Gibson  ,   MD, PhD       Department of Rheumatology ,  Liverpool Hospital  , 
 Liverpool ,  NSW ,  Australia     



x

      Laure     Gossec  ,   MD, PhD       Department of Rheumatology ,  AP-HP, Pitié Salpêtrière 
Hospital, UPMC,   Sorbonne Universitées  ,  Paris ,  France     

      Brian     Bekker     Hansen  ,   MSc       Global Market Access ,  Novo Nordisk A/S  ,  Søborg , 
 Denmark     

      Mohamed     Osama     Hegazi  ,   MRCP (UK)       Medical Department ,  Al Adan Hospital  , 
 Hadiya ,  Kuwait     

      Lise     Højbjerre  ,   MSc, PhD       Global Market Access ,  Novo Nordisk A/S  ,  Søborg , 
 Denmark     

      Concepción     González     Isabel  ,   PhD       Instituto de Salud Osteoarticular  ,  Madrid , 
 Spain     

      Christina     Kampling  ,   MD       Policlinic for Rheumatology and Hiller Research 
Centre for Rheumatology ,  University Clinic Duesseldorf, Heinrich-Heine- 
University Duesseldorf  ,  Duesseldorf ,  Germany     

      Uta     Kiltz  ,   MD       Rheumazentrum Ruhrgebiet  ,  Herne ,  Germany     

      Mart     A.  F.  J.     van de     Laar  ,   MD, PhD       Department of Rheumatology and Clinical 
Immunology ,  University of Twente  ,  Enschede ,  The Netherlands     

      Stefano     Lanni  ,   MD       Pediatria 2, Reumatologia ,  Istituto Giannina Gaslini  ,  Genoa , 
 Italy     

      Yasser     El     Miedany  ,   MD, FRCP       Honorary Senior Clinical Lecturer, King’s 
College London  ,  London ,  UK   

  Professor of Rheumatology and Rehabilitation, Ain Shams University  ,  Cairo ,  Egypt   

  Department of Rheumatology ,  Darent Valley Hospital  ,  Gravesend, Kent ,  UK     

      Mwidimi     Ndosi  ,   PhD, MSc, BSc (Hons), RN       School of Healthcare ,  University of 
Leeds  ,  Baines Wing, Leeds ,  West Yorkshire ,  UK     

      Deborah     Palmer  ,   Diploma Rheumatology Nursing       Department of Rheumatology , 
 North Middlesex University Hospital  ,  London ,  UK     

      Russell     E.     Pellar  ,   BESc       Schulich School of Medicine and Dentistry ,  University of 
Western Ontario  ,  London ,  ON ,  Canada     

      Theodore     Pincus  ,   MD       Division of Rheumatology, Department of Internal 
Medicine ,  Rush University Medical Center  ,  Chicago ,  IL ,  USA     

      Janet     E.     Pope  ,   MD, MPH, FRCPC       Division of Rheumatology, Schulich School 
of Medicine and Dentistry ,  University of Western Ontario  ,  London ,  ON ,  Canada   

  Division of Rheumatology, Department of Medicine ,  St. Joseph’s Health Care  , 
 London ,  ON ,  Canada     

Contributors



xi

      Angelo     Ravelli  ,   MD       Universita degli studi di Genova  ,  Genoa ,  Italy   

  Pediatria 2, Reumatologia ,  Istituto Giannina Gaslini  ,  Genoa ,  Italy     

      Jutta     Richter  ,   MD       Policlinic for Rheumatology and Hiller Research Centre for 
Rheumatology ,  University Clinic Duesseldorf, Medical Faculty, Heinrich-Heine- 
University Duesseldorf  ,  Duesseldorf ,  Germany     

      Ewa     M.     Roos  ,   PhD       Department of Sports and Clinical Biomechanics ,  University 
of Southern Denmark  ,  Odense ,  Denmark     

      Nicolino     Ruperto  ,   MD, MPH       Pediatria 2, Reumatologia ,  Istituto Giannina 
Gaslini  ,  Genoa ,  Italy     

      Matthias     Schneider  ,   MD       Policlinic for Rheumatology and Hiller Research Centre 
for Rheumatology ,  University Clinic Duesseldorf, Medical Faculty, Heinrich- 
Heine- University Duesseldorf  ,  Duesseldorf ,  Germany     

      Nipam     Shah  ,   MBBS, MPH       Department of Medicine ,  University of Alabama at 
Birmingham  ,  Birmingham ,  AL ,  USA     

      Jasvinder     Singh  ,   MBBS, MPH       Department of Medicine ,  University of Alabama 
at Birmingham  ,  Birmingham ,  AL ,  USA     

      Theresa     M.     Tingey  ,   BArtsSc       Schulich School of Medicine and Dentistry , 
 University of Western Ontario  ,  London ,  ON ,  Canada     

      Jacqueline     Uson  ,   MD       Department of Rheumatology ,  Hospital Universitario de 
Móstoles  ,  Madrid ,  Spain     

      Martijn     A.  H.     Oude     Voshaar  ,   MSc, PhD       Department of Psychology, Health & 
Technology ,  University of Twente  ,  Enschede ,  The Netherlands     

      Yusuf     Yazici  ,   MD       Division of Rheumatology, Department of Internal Medicine , 
 NYU Hospital for Joint Diseases  ,  New York ,  NY ,  USA     

      Sally     Youssef  ,   MD       Rheumatology and Rehabilitation Department ,  Ain Shams 
University  ,  Cairo ,  Egypt      

Contributors



1© Springer International Publishing Switzerland 2016 
Y. El Miedany (ed.), Patient Reported Outcome Measures in Rheumatic Diseases, 
DOI 10.1007/978-3-319-32851-5_1

Chapter 1
PROMs and Quality of Care

Martijn A.H. Oude Voshaar and Mart A.F.J. van de Laar

 Concepts and Definitions

Patient-reported outcomes (PROs) are standardized measures directly reported by 
the patient that characterize the patient’s perception of the impact of disease and 
treatment on health and functioning. As defined by the US Food and Drug 
Administration (FDA), PRO is “a measurement based on a report that comes directly 
from the patient about the status of a patient’s condition without amendment or 
interpretation of the patient’s response by a clinician or anyone else.” PRO instru-
ments are useful when measuring concepts that are best known to the patient or best 
measured from the patient’s perspective [1]. For an increasing number of outcome 
domains in rheumatology, PROs are  standard and a large literature exists that sup-
ports the measurement properties of PROs in rheumatology [2, 3]. Frequently, PROs 
provide information that would otherwise be difficult to quantify, such as in the 
cases of symptom burden, social participation, and pain. However, even in cases 
where it would in principle be possible to use objective tests, PROs offer a number 
of advantages. For example, PROs are usually more feasible to implement and asso-
ciated with lower costs since less health professional time is required and no spe-
cific training ususally needed for them to be implemented. Finally, PROs reflect the 
values and priorities of patients. Ultimately, most people seek treatmentbecasue of 
functional disability, pain, fatigue, or restrictions in social participation, which 
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provides a strong rationale to systematically monitor these outcomes besides tradi-
tional clinical outcome measurese [4].

PROs can be used to measure health concepts that cover the full spectrum of human 
functioning. Individual PRO domains can be considered to exist on a continuum of 
increasing social complexity [5]. On one end of this continuum are biological and 
psychological factors and on the other end are complex, integrated domains such as 
social role participation and work disability [5]. A conceptual framework or structured 
representation of PRO outcome concepts is provided by the International Classification 
of Impairments, Disabilities, and Handicaps (ICIDH) [6]. ICIDH was published by 
the World Health Organization (WHO) in 1980 as a tool for the classification of the 
consequences of disease and implications for the lives of individuals. This framework 
is based on a multidimensional perspective of health as physical, psychological, and 
social functioning and well-being, in accordance with the WHO definition of health: a 
“state of complete physical, mental, and social well-being and not merely the absence 
of disease and infirmity” [7]. Because of its comprehensive scope, ICIDH and particu-
larly its recent revision—the International Classification of Functioning, Disability, 
and Health (ICF)—is increasingly used as a standard to judge the relevance and com-
prehensiveness of PROs in rheumatology [8, 9]. This general framework describes the 
direct and indirect ways that (rheumatic) disease may impact patients’ lives in terms 
of impairments, disabilities, and handicaps, which are considered hierarchical con-
cepts that refer to different levels of consequences of disease.

 Patient-Reported Outcomes of Impairments

Within ICIDH, the most fundamental determinants of subjective health status are 
biological factors. In ICIDH any loss or abnormality of psychological, physiologi-
cal, or anatomical structure or function are referred to as impairments. Impairments 
can be further classified into signs, which are manifestations of impairments that 
can be objectively observed, and symptoms, which are manifestations of impair-
ments that are experienced by and might be reported by patients. Symptoms, par-
ticularly pain and fatigue, are key domains for PRO measures since they are by 
definition subjective and can therefore be best assessed from the perspective of the 
patient. Moreover, in survey and qualitative studies among patients with rheumatic 
diseases it has been a consistent finding that PRO domains reflecting symptoms, 
particularly pain, are considered the most important priorities for improvement, 
compared with PRO domains reflecting disability and impairment, throughout the 
various stages of disease [10].

 Patient-Reported Outcomes of Disability

Disability was defined in the ICIDH framework as “any restriction or lack of ability 
to perform an activity in the manner or within the range considered normal for a 
human being” [6]. In the ICIDH conceptual framework, impairments are 

M.A.H.O. Voshaar and M.A.F.J. van de Laar
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determinants of disability. This means that the ability of individuals to engage in 
everyday activities might be impacted by the presence of symptoms. For instance, 
in many rheumatic diseases, impairments such as pain and joint damage may pre-
vent patients from engaging in everyday activities. Health concepts in the disability 
domain focus on  essential components of everyday life. Activity limitations of 
particular relevance to rheumatology are those directly associated with musculo-
skeletal function; i.e., health concepts related to self-care, mobility, and domestic 
life (household, work, and chores). The negative impact of signs and symptoms of 
rheumatic disease on physical function is well established. Therefore physical func-
tion has always been considered a key outcome of many rheumatic diseases and a 
variety of physical function PROs have been proposed and validated over time [2]. 
However, in earlier times clinicians as well as researchers preferred to use perfor-
mance based measures off physical function, such as, for example, standardized 
assessments of grip strength or walking  or buttoning time [8]. In contemporary 
settings, these tests have mostly been abandoned in the field of RA since PROs are  
cheaper and easier to implement, provide a more comprehensive assessment of 
physical function (i.e., greater content validity), have been found to be better predic-
tors of relevant outcomes such as mortality and work disability compared with more 
objective measures, and recognize the patients’ own perspective on their disease as 
a valued treatment endpoint [4].

 Patient-Reported Outcomes of Participation Restrictions

Finally, handicaps are defined in ICIDH as “a disadvantage for an individual, result-
ing from an impairment or a disability that limits or prevents the fulfillment of a role 
that is normal for that individual considering the age, sex, and social and cultural 
factor for that individual [6].” Handicap considers the person's participation in 
social roles. In ICF, the term “handicap” was replaced by the term “participation 
restrictions.” Participation restrictions describe areas of human functioning that 
may indirectly be affected by disease due to the presence of disease-related impair-
ments or disability. In the ICF framework, participation restrictions may involve 
major life areas (education or work), community, social, or civic life (e.g., engaging 
in leisure activities) and interpersonal interactions and relationships (e.g., maintain-
ing family relationships). Since participation restrictions are indirect consequences 
of rheumatic disease, the interest in PRO domains at this level of the hierarchy, such 
as social role participation and work productivity losses, has evolved only relatively 
recently in rheumatology. Increased attention for economic aspects of rheumatol-
ogy care results from increased pressure for efficient use of available economic 
resources, particularly in light of the ageing general population and increased use of 
expensive biological monoclonal antibodies. However, increased attention for the 
measurement of participation restrictions in rheumatology also reflects the realiza-
tion that disease outcomes should be assessed in those outcome domains that matter 
most to the everyday lives of patients [11]. Despite rheumatic disease, individuals 
want to engage in social roles that are important to them. The increased attention for 
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