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A Systematic Method for Selecting Patient-Reported 
Outcome Measures in Diabetes Research
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To understand the true impact of 
treatment strategies in diabetes, it 
is important to look beyond just 
biomedical efficacy. The primary 
goal of diabetes treatment is to 
achieve near-normal blood glucose 
levels over the long term.1 However, 
achieving good metabolic control 
requires full understanding, engage-
ment, and commitment of the patient 
to the prescribed treatment strategy. 
Patients’ experience can be adversely 
affected because of the direct effects 
of diabetes or its treatment, which 
can, in turn, affect clinical outcomes 
through such mediating factors as 
medication-taking behavior and 
adherence to lifestyle changes. Thus, 
treatment strategies for diabetes must 
seek to balance glycemic control 
against negative patient experiences, 
such as hypoglycemia symptoms 
and other effects that may adversely 
affect overall quality of life (QoL).2 
Although treatment efficacy is mea-
sured with biomarkers, examining 
patients’ experiences requires health 
care providers to ask them directly 
about those experiences.3

Patients’ experiences can be 
measured in a quantifiable and stan-
dardized manner in clinical research 
or practice by the administration 
and completion of patient-reported 
outcome measures (PROs), which 
encompass measurement of any 
aspect of a patient’s health status 
that comes directly from the patient 
and is based on the patient’s percep-
tion of a disease and its treatment(s).3 
There are numerous PROs measur-
ing a range of concepts, including 
perceived symptoms of high and low 
blood glucose, treatment satisfac-
tion, health-related QoL (HRQL), 
health status, and weight changes. 

Each concept represents a different 
aspect of an individual’s thoughts 
and feelings about diabetes or its 
treatment. PROs may be used to 
establish treatment benefit, demon-
strate no detriment where one may 
be assumed (e.g., anxiety associated 
with injectable agent initiation), 
explore patient perceptions of dosage 
levels, or understand the cost-effec-
tiveness of an innovative therapy.

A U.K. Department of Health 
pilot study is currently exploring the 
use of PROs to measure national out-
comes in individuals with diabetes. 
Both U.S. and European regulators 
have released guidance on the use of 
PROs in medical product develop-
ment,3,4 highlighting the importance 
of these endpoints and outlining 
the scientific rigor that should be 
incorporated into the development 
and selection of PROs to allow 
meaningful outcomes. Although the 
European reflection paper (guid-
ance document) focuses on HRQL, 
a specific PRO, the U.S. regulatory 
guidance provides discussion of 
PROs in general.

Despite the self-management 
nature of diabetes, much clinical 
research continues to neglect the 
patient perspective. Even where it 
is incorporated, systematic con-
sideration is rarely given to the 
measurement strategy, leading to 
suboptimal capture of the relevant 
patient experiences and potential 
insensitivity to treatment effects. 
This editorial, therefore, aims to 
synthesize, build on, and bring a dia-
betes focus to regulatory guidance, 
to provide researchers with a suc-
cinct but systematic process for the 
selection of relevant patient-centric 
concepts and measures (PROs) in a 
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diabetes research study, and to help 
users of trial data understand and 
critique PROs.

Figure 1 poses a series of ques-
tions to consider when selecting 

PROs for endpoint measurement. 
There are two basic components 
to this process: identifying what to 
measure and determining how to 
measure it. 

What to Measure
Identifying key patient perspec-
tives and experiences to measure 
in a specific product development 
program is the first step in creating 

Figure 1. Selection of concepts for clinical research endpoints and selection of PROs for concept measurement.
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a PRO strategy.5 A “disease model” 
or “conceptual model” provides 
a heuristic graphic that represents 
the relevant PRO concepts, such as 
symptoms, signs, and physical/social/
emotional/occupational function-
ing, and the relationships among 
the concepts. A comprehensive 
conceptual model should be devel-
oped after a systematic review of the 
literature, as well as discussions with 
patients and health care profession-
als (HCPs). Obtaining information 
directly from patients is a crucial 
and often overlooked aspect of this 
process. Often, caregivers’ perspec-
tives and broader societal views are 
also incorporated into conceptual 
models, and regulatory labels and 
payer perspectives are added for drug 
development research.

The researchers should then use 
this conceptual model to identify 
appropriate endpoints for their study. 
Important considerations include 
the complexity of measuring the 
concepts (e.g., perceived hypoglyce-
mia is a unidimensional construct; 
QoL is a multidimensional and 
more complex concept), as well as 
whether the concept(s) of interest 
are best measured within a given 
study design (e.g., whether the study 
duration allows sufficient follow-
up time for the concept of interest 

to demonstrate meaningful change 
from baseline). The key objective 
at this stage is to identify patient 
experiences and perspectives that are 
most important for the population 
under study.

How to Measure
Once key patient experiences and 
perspectives have been identified 
and a conceptual model has been 
developed, appropriate measurement 
strategies are considered. Researchers 
commonly use PROs based on what 
has been used in past studies or 
according to the instrument name,6 
rather than carefully evaluating an 
instrument’s content and admin-
istration details in the unique trial 
context. This leads to inappropriate 
selection of PROs, misinterpretation 
of data, and flawed conclusions,3 
which can delay regulatory review 
and publication of data. If PROs are 
not optimally capturing the relevant 
patient experiences, the measure 
may also be insensitive to treatment 
effects, leading to null findings.

For a PRO instrument to be 
considered “fit for purpose” in a 
specific program, it must capture the 
key patient experiences identified in 
the conceptual model and demon-
strate reliability, validity, and ability 
to detect change in the population of 

interest (Table 1). If no instrument is 
available that is fit for the purpose, 
a new instrument may be developed 
following standardized processes.3,4 
Once PROs are identified or devel-
oped, consideration should be given 
to the most appropriate way to 
implement the PRO in the study, 
including frequency, platform, and 
mode of administration, as well as 
how to analyze the data. For exam-
ple, measuring symptom intensity 
and frequency may require short 
recall intervals (e.g., 24 hours) to 
capture variability in patient experi-
ence and avoid recall error. 

Conclusion
Treatment requires a progressive 
and multifactorial approach that 
addresses the clinical and psychoso-
cial aspects of living with diabetes. 
Therefore, patients’ perspective 
regarding their illness and treatments 
is increasingly acknowledged as a 
key consideration in diabetes health 
care decisions. Examining patients’ 
perspective and experiences in 
clinical trials assists HCPs in mak-
ing decisions in clinical practice that 
are “respectful of, and responsive to, 
individual patient preferences, needs, 
and values”7 and allows them to 
understand likely medication-taking 
behavior in the real world.7,8

Table 1. Factors Determining Whether a PRO Is “Fit for Purpose”
Measurement Property Definition3

Reliability The ability of a PRO instrument to yield consistent, reproducible estimates of true 
treatment effect

•	 Test-retest reliability Stability of scores over time when no change is expected in the concept of interest 

•	 Internal consistency 
reliability

Extent to which items comprising a scale measure the same concept 

•	 Inter-interviewer reliability Agreement among responses when a PRO is administered by ≥ 2 different 
interviewers (not self-completed by patients)

Validity

•	 Content validity Evidence from qualitative research demonstrating that the PRO instrument 
measures the concept of interest relative to its intended measurement concept, 
population, and use 

•	 Construct validity Evidence that relationships among items, domains, and concepts conform to 
logical relationships that should exist with other measures or characteristics of 
patients and patient groups

Ability to detect change Evidence that a PRO instrument can identify differences in scores over time in 
individuals/groups that have changed with respect to the measurement concept. 
The identification of a responder definition (i.e., the amount of change required 
from baseline to be indicative of significant treatment benefit) is extremely helpful 
to HCPs in interpreting PRO concept(s)
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The mission of Diabetes 
Spectrum is “to assist HCPs in 
the development of strategies to 
individualize treatment and dia-
betes self-management education 
for improved QoL and diabetes 
control.”9 Although there are no uni-
versally accepted specific definitions 
of QoL, there is general consensus 
that QoL is multidimensional, 
including physical, psychological, 
and social aspects,10 thereby shar-
ing a common basis with the World 
Health Organization’s definition 
of health.11 This article provides 
researchers with a systematic process 
for selecting and interpreting relevant 
patient-centric concepts and mea-
sures, including QoL, in a diabetes 
research study. This will help to 
ensure that PRO data are meaningful 
and to minimize measurement error, 
which, in turn, will simplify interpre-
tation and help us better understand 
how patients experience diabetes, its 
treatment in clinical research specifi-
cally, and health care in general. 

References 
1Holman RR, Paul SK, Bethel MA, Matthews 
DR, Neil HA: 10-year follow-up of intensive 
glucose control in type 2 diabetes. N Engl J 
Med 359:1577–1589, 2008

2American Diabetes Association: Executive 
summary: standards of medical care 
in diabetes—2014. Diabetes Care 
37 (Suppl. 1):S5–S13, 2014 
3U.S. Food and Drug Administration: 
Guidance for industry—patient-reported 
outcome measures: use in medical 
product development to support label-
ing claims, 2009. Available from http://
www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/
Guidances/UCM193282.pdf. Accessed 1 
August 2014
4European Medicines Agency Committee 
for Medicinal Products for Human Use: 
Reflection paper on the regulatory guid-
ance for the use of health-related quality of 
life (HRQL) measures in the evaluation of 
medicinal products, 2005. Available from 
http://www.ema.europa.eu/docs/en_GB/doc 
ument_library/Scientific_guideline/2009/09/
WC500003637.pdf. Accessed 1 August 2014
5Patrick D, Burke L, Gwaltney C, Kline Leidy 
N, Martin M, Molsen E, Ring L: Content 
validity: establishing and reporting the 
evidence in newly developed patient-reported 
outcomes (PRO) instruments for medi-
cal product evaluation: ISPOR PRO Good 
Research Practices Task Force report: Part 1: 
eliciting concepts for a new PRO instrument. 
Value Health 14:967–977, 2011
6Polonsky WH: Understanding and assess-
ing diabetes-specific quality of life. Diabetes 
Spectrum 13:36–41, 2000
7Inzucchi SE, Bergenstal RM, Buse JB, 
Diamant M, Ferrannini E, Nauck M, 
Peters AL, Tsapas A, Wender R, Matthews 
DR: Management of hyperglycaemia in type 
2 diabetes: a patient-centered approach: 
position statement of the American Diabetes 

Association (ADA) and the European 
Association for the Study of Diabetes (EASD). 
Diabetologia 55:577–596, 2012 
8Raz I, Riddle MC, Rosenstock J, Buse 
JB, Inzucchi SE, Home PD, Del Prato S, 
Ferrannini E, Chan JCN, Leiter LA, LeRoith 
D, DeFronzo R, Cefalu WT: Personalized 
management of hyperglycemia in type 2 dia-
betes. Diabetes Care 36:1779–1788, 2013
9Childs BP: Mission possible. Diabetes 
Spectrum 14:4–5, 2001
10Speight J, Reaney MD, Barnard KD: Not all 
roads lead to Rome: a review of quality of life 
measurement in adults with diabetes. Diabet 
Med 26:315–327, 2009
11World Health Organization: Preamble 
to the Constitution of the World Health 
Organization as adopted by the International 
Health Conference, New York, 19–22 June 
1946, and entered into force on 7 April 1948. 
Available from http://www.who.int/about/
definition/en/print.html. Accessed 1 August 
2014

Matthew Reaney, MSc, CPsychol, 
CSci, is a senior research scientist 
at ERT in Peterborough, U.K. Peter 
Black, MSc, is director of consul-
tancy and Chad Gwaltney, PhD, is 
chief regulatory scientist at ERT in 
Pittsburgh, Pa. 

© 2014 by the American Diabetes 
Association. Readers may use this article as 
long as the work is properly cited, the use is 
educational and not for profit, and the work 
is not altered. See http://creativecommons.
org/licenses/by-nc-nd/3.0 for details.

DATE: 10/02/14
Ad submitted by:
Katie Curran
703-299-2088

Questions about electronic art:
Pattie Covert
703-371-5503
pattiecovert@gmail.com

PUBLICATION: Spectrum

FILE NAME: ADA_Sept14_FP_Spectrum

FILE TYPE: PDF X1A

PAGE SIZE: 8 3/16" x 10 7/8" trim

COLORS: 4C

� e Most Popular Diabetes 
Meal Planning Tools of All Time

For additional information and details on bulk purchase opportunities, 
please visit: www.shopdiabetes.org/cyf-spectrum
To place your order, please call 1-800-232-6733. For other professional 
resources and information on how your purchase supports diabetes 
research, advocacy, awareness and education programs, please visit 
ShopDiabetes.org. 

REVISED AND UPDATED FOR 2014

Choose Your Foods: 
Food Lists for Diabetes
Order #5601-13 (Single Copy)

Member Price: $2.99
Non-Member Price: $3.89

Order #5601-12 (Package of 25)
Member Price: $67.00

Non-Member Price: $88.00

Healthy Food 
Choices, 4TH EDITION

Order #5602-08 
(Package of 25)

Member Price: $13.75
Non-Member Price: $18.75

Count Your Carbs
Order #5623-05 
(Package of 10)

Member Price: $13.75
Non-Member Price: $18.75

Eating Healthy for 
Diabetes, 4TH EDITION

Order #5604-04 
(Single Copy)

Member Price: $4.80
Non-Member Price: $6.75

Choose Your Foods: 
Plan Your Meals, 

2ND EDITION
Order #5605-06 
(Package of 25)

Member Price: $13.75
Non-Member Price: $18.75

Match Your Insulin 
to Your Carbs

Order #5622-05 (Package of 10)
Member Price: $13.75

Non-Member Price: $18.75

Choose Your Foods: Food 
Lists for Weight Management

Order #5603-08 (Single Copy)
Member Price: $2.99

Non-Member Price: $3.89
Order #5603-07 (Package of 25)

Member Price: $67.00
Non-Member Price: $88.00

ADA_Sept14_FP_Spectrum.indd   1 10/2/14   2:32 PM


