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Abstract
Patient-Reported Outcome Measures (PROMs) are important tools to assess outcomes relevant to patients, with Health-
Related Quality Of Life (HRQOL) as an important construct to be measured. Many different HRQOL PROMs are used in the  
type 2 diabetes field, however a complete overview of these PROMs is currently lacking. We therefore aimed to systemati-
cally describe and classify the content of all PROMs that have specifically been developed or validated to measure (aspects 
of) HRQOL in people with type 2 diabetes. A literature search was performed in PubMed and EMBASE until 31 December 
2021. Studies on the development or validation of a PROM measuring HRQOL, or aspects of HRQOL, in people with type 
2 diabetes were included. Title and abstract and full-text screening were conducted by two independent researchers and data 
extraction was performed independently by one of the researchers. Data were extracted on language in which the PROM 
was developed, target population, construct(s) being measured, names of (sub)scales and number of items per (sub)scale. In 
addition, all PROMs and subscales were classified according to specific aspects of HRQOL based on the Wilson & Cleary 
model (symptom status, functional status, general health perceptions) to aid researchers in PROM selection. In total 220 
studies were identified that developed or validated PROMs that measure (aspects of) HRQOL in people with type 2 diabetes. 
Of the 116 unique HRQOL PROMs, 91 (of the subscales) measured symptom status, 60 measured functional status and 26 
measured general health perceptions. In addition, 16 of the PROMs (subscales) measured global quality of life. 61 of the 
116 PROMs (subscales) also include characteristics of the individual (e.g. aspects of personality, coping) or environment 
(e.g. social or financial support) and patient-reported experience measures (PREMs, e.g. measure of a patient's perception of 
their personal experience of the healthcare they have received, e.g. treatment satisfaction), which are not part of the HRQOL  
construct. Only 9 of the 116 PROMs measure all aspects of HRQOL based on the Wilson & Cleary model. Finally, 8 of  
the 116 PROMs stating to measure HRQOL, measured no HRQOL construct. In conclusion, a large number of PROMs are available for  
people with type 2 diabetes, which intend to measure (aspects of) HRQOL. These PROMs measure a large variety of (sub)con-
structs, which are not all HRQOL constructs, with a small amount of PROMs not measuring HRQOL at all. There is a need for 
consensus on which aspects of HRQOL should be measured in people with type 2 diabetes and which PROMs to use in research 
and daily practice. PROSPERO: CRD42017071012. COMET database: http://​www.​comet-​initi​ative.​org/​studi​es/​detai​ls/​956.

Research in context 
What is already known about this subject?
- Patient-Reported Outcome Measures (PROMs) are important tools to 

assess outcomes relevant to patients, with Health-Related Quality Of 
Life (HRQOL) as an important construct to be measured.

- Many different HRQOL PROMs are used in the type 2 diabetes field, 
however a complete overview of these PROMs is currently lacking.

What is the key question?
- Can we systematically describe and classify the content of all 

PROMs that have specifically been developed or validated to 
measure (aspects of) HRQOL in people with type 2 diabetes?

What are the new findings?
- Of the 116 unique HRQOL PROMs, 91 (of the subscales) 

measured symptom status, 60 measured functional status and 26 
measured general health perceptions.

- About half of the PROMs (subscales) also include characteristics 
of the individual or the environment or patient-reported 
experience measures (PREMs), which are not part of the 
HRQOL construct.

- About 5% of the PROMs only measured global quality of life 
and/or PREMs and thus no HRQOL construct.

How might this impact on clinical practice in the near future?
- There is a need for consensus on which aspects of HRQOL 

should be measured in people with type 2 diabetes and which 
PROMs to use in research and daily practice.
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Abbreviations
COS	� Core Outcome Sets
HRQOL	� Health-Related Quality Of Life
PRO	� Patient Reported Outcome
PROM	� Patient Reported Outcome Measure
PRISMA	� Preferred Reporting Items for Systematic 

Reviews and Meta-Analysis
PREM	� Patient-Reported Experience Measures
QOL	� Quality Of Life

1  Introduction

Due to the high global prevalence of type 2 diabetes (˜400 
million) combined with the chronic nature of the disease, it is 
important to measure outcomes that matter most to patients 
[1, 2]. This can be done by measuring patient-reported out-
comes (PROs). PROs are health outcomes directly reported 
by patients about how they feel or function in relation to a 
health condition. In clinical research and care an important 
PRO to measure is (aspects of) health-related quality of life 
(HRQOL), including symptom status, functional status and 
general health perceptions [3]. The terms HRQOL and Qual-
ity of Life (QOL) are often used interchangeably. However 
many authors state that (overall) QOL is a broader concept, 
referring to how happy or satisfied a person is with his/
her life as a whole [4–6]. Clinicians and researchers in the 
medical field generally prefer to measure only those aspects 
of QOL related to health (often referred to as HRQOL) 
instead of QOL, because the non-medical aspects of QOL 
are outside the scope of health care interventions. Not only 
in care, but also clinical trials, the measurement of HRQOL 
is becoming increasingly important.

One of the most often used conceptual models of HRQOL 
was developed by Wilson and Cleary [4]. The model contains  
five levels of outcomes, namely biological and psychological  
variables, symptom status (including disease specific symp-
toms, physical symptoms and mental symptoms), functional 
status (including physical function, psychological function  
and social/role function), general health perceptions and over-
all quality of life (including overall quality of life, well-being  
and life satisfaction). In this review, we define HRQOL as 
symptoms, functional status and general health perceptions.

To date, many different PRO measurement instruments 
(PROMs) are available that measure HRQOL in people 
with type 2 diabetes, identified by previous reviews [7–16]. 
However, these reviews included studies in both people with 
type 1 and 2 diabetes, which represent different patholo-
gies and large differences in age, and therefore different  

PROs may be relevant or the validity and reliability of 
PROMs may be different in people with type 1 versus type 
2 diabetes [7, 8, 11]. Other reviews only included patients 
with amputations [14], only PROMs measuring one aspect 
of HRQOL, e.g. depressive symptoms [11] or were con-
ducted over 10 years ago [9, 12]. A recent review by Wee 
et al. 2021 aimed to identify all PROMs used for people  
with diabetes [15]. However, Wee et al. did not classify  
(subscales of) PROMs according to which specific aspects 
of HRQOL, based on the Wilson & Cleary model, they 
measure. This classification is important because instru-
ment selection should be based on the relevant aspects 
of HRQOL to measure, not on available PROMs, which 
are mostly multi-dimensional instruments that measure 
many different things. Therefore, the content and quality 
of PROMs should be evaluated for each PROM separately. 
Furthermore, often questionnaires that are being referred to 
as HRQOL PROMs include (subscales) that measure non-
HRQOL aspects, such as characteristics of the individual, 
overall quality of life, or even patient-reported experience 
measures (PREMs), which are not part of the HRQOL con-
struct according to the Wilson and Cleary model. This has 
not been made clear in previous reviews. Because of these 
research gaps, we aimed to systematically describe and clas-
sify the content of all PROMs that have specifically been 
developed or validated to measure (aspects of) HRQOL in 
people with type 2 diabetes.

2 � Methods

This systematic review has been conducted in accordance 
with the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) statement [17] and the COS-
MIN guideline for conducting systematic reviews [18]. The 
protocol was registered in the PROSPERO database on 2 
July 2017 (registration number CRD42017071012).

2.1 � Literature search

The databases PubMed and EMBASE were searched from 
date of inception until May 2019 and then updated until 31st  
of December 2021. This literature search has been performed 
by researcher CBT in cooperation with a medical librarian 
from the Amsterdam UMC, Amsterdam, the Netherlands. 
The search strategy was built up around three blocks of search  
terms, namely type 2 diabetes, measurement properties (i.e. 
different search terms for reliability, validity, responsiveness 
and interpretability) and PROMs (i.e. different search terms 

932 Reviews in Endocrine and Metabolic Disorders (2022) 23:931–977



1 3

for report, questionnaire and survey). For the type 2 diabetes 
dimension search terms were used to identify studies that 
focused on people with type 2 diabetes. For finding stud-
ies on measurement properties a highly sensitive validated 
search filter was used [19] and a comprehensive PROM fil-
ter, developed by the Patient Reported Outcomes Measure-
ment Group, University of Oxford and available through the 
COSMIN website, was used to search for PROMs [20]. An 
overview of the search strategy can be found in Appendix 1.

All identified studies were uploaded in Covidence [21], 
which is an online platform that supports researchers in 
conducting systematic reviews by enabling them to upload 
all of the identified studies, screening of the studies on 
title and abstract and full-text, resolve disagreements, and 
export data. Covidence was used during the study to remove 
duplicates and for the screening and selection process of the 
retrieved studies.

3 � Study selection

Pairs of two researchers (JWB, PJME, AAH, IH, MLG, GM, 
CACP, FR, CBT and MW) independently reviewed the iden-
tified studies based on title and abstract and full-text article. 
In case of any disagreements between two of the researchers 
a third researcher was consulted to reach consensus. From 
the identified studies reference lists of the included articles 
were checked by one of the researchers (MLG or FR) to 
search for additional eligible studies, after which pairs of 
researchers reviewed the studies found through reference 
search. The screening and selection process was conducted 
based on pre-defined eligibility criteria.

A study was included when it met all five of the following 
inclusion criteria: (I) the authors aimed to develop a PROM, 
evaluate the measurement properties or evaluate the inter-
pretability (e.g. floor and ceiling effects) of a PROM, (II) it 
concerned a PROM that aims (according to the authors of 
the included papers) to measure at least (aspects of) symp-
tom status, functional status, general health perceptions or 
HRQOL based on the model of Wilson and Cleary [4], (III) 
the PROM is filled in by the patient in self-report, inter-
view or diary form or is completed on behalf of the patient 
(proxy), (IV) > 50% of the study population consisted of 
people with type 2 diabetes, as reported in the article or 
when it could be assumed based on age and type of diabetes 
medication, or studies that reported measurement properties 
specifically for a subgroup of people with type 2 diabetes, 
and (V) the article is available in full-text. There were no 
restrictions on language in which the article was written.

A study was excluded when any of the following exclu-
sion criteria were met: the PROM (I) was only used as a 
determinant or outcome measure or was used as a compari-
son instrument in a validation study of another instrument, 

(II) solely measured characteristics of the individual or 
behaviors (e.g. aspects of personality, self-efficacy, cop-
ing and eating behavior), characteristics of the environ-
ment (e.g. social support and financial support), patient-
reported experience measures (PREM, i.e. a measure of 
a patient's perception of their personal experience of the 
healthcare they have received, e.g. treatment satisfaction)  
or overall quality of life (QOL) (e.g. well-being or satisfac-
tion with life in general), or (III) was primarily developed 
for screening, diagnostic or prognostic purposes. PROMs 
that measure a combination of (aspects of) HRQOL as 
well as other constructs were included if the main aim was 
to measure (aspects of) HRQQL.

3.1 � Data synthesis

Information from the included studies was systematically 
synthesized by one of the researchers (LG, MLG or FR). 
In case of any uncertainties a second researcher (CBT) was 
consulted. The characteristics of the PROM, including offi-
cial name, language in which the PROM was developed, tar-
get population for which the PROM was developed (includ-
ing type 1 or type 2 diabetes), construct(s) being measured, 
name of (sub)scales as well as number of items were 
extracted using a study-specific and pilot-tested PROM char-
acteristics table. If necessary, relevant comments were also 
recorded. With regard to the (sub)scales, we extracted the 
number of items per subscale and the original names when 
possible. However, some studies did not clearly mention 
the number of items per subscale or the names of the sub-
scales and then we noted the total number of items and for 
the names we either used a name that matched the authors’ 
description of the subscales or when the authors added or 
eliminated only a few items (not changing the scales), we 
used the subscale name of the original instrument.

All PROM (subscales) were classified according to the 
constructs of HRQOL measured, based on the Wilson & 
Cleary model [4]. This classification was based on review-
ing the names of the (sub)scales and not the content of 
the PROMs. Some (sub)scales did not measure aspects of 
HRQOL, but were classified as measures of overall quality of  
life (including well-being and life satisfaction), characteristics  
of the individual/environment or PREM. If information on  
PROM characteristics could not be found in the paper, addi-
tional resources such as other articles, Google (e.g. manuals  
or websites) or the PROQOLID database [22] were consulted.

4 � Results

Figure 1 represents the flowchart of the screening and selec-
tion process.
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4.1 � Characteristics of the PROMs

A total of 116 unique HRQOL PROMs were identified, of 
which 82 (70.7%) were specifically developed for people 
with (type 1 and 2) diabetes (Table 1). Other PROMs were 
validated in people with type 2 diabetes, but were originally 
developed for 21 different target populations, the main one 
being the general population, namely 20/116 (17.2%). The 
PROMs were developed in 32 different languages, most 
often in English (N = 68), Dutch (N = 9), Japanese (N = 7) 
and Spanish (N = 7). 7/116 (6.0%) PROM were developed 
in more than one language at the same time, such as the 
World Health Organisation Quality of Life (WHOQOL-100) 
[23] and the World Health Organisation Quality of Life 
(WHOQOL)-BREF [24, 25]. For all 116 PROMs, the num-
ber of (sub-)scales varied from 1 to 21.

We identified numerous different versions of the same 
PROM, for example 17 different versions were identified for  
the Diabetes Quality of Life questionnaire (DQOL). For many  
PROMs, these versions arose from translations, which during  
the validation process were modified by removing items or  
adding new items. By modifying, this makes it a new PROM, 
because it cannot be assumed that measurement properties 
are the same for different versions. When PROMs were only 
translated, with the same amount of subscales and items per  
subscales, we tallied this PROM as one of the same version 
and added the reference to that row of the PROM in Table 1. 
Finally, two studies consisted of non-standard PROMs, which  
were a decision tree [26] and a visual interactive PROM [27].

4.2 � Levels of HRQOL measured with the PROMs

Table 2 and Supplemental Table 1 provide an overview of 
the specific levels of HRQOL that the included PROMs 
measure based on the Wilson and Cleary model [4]. Of the 
116 unique HRQOL PROMs, 91 of their subscales meas-
ured symptom status, 60 measured functional status and 26 
measured general health perceptions. With regard to symp-
tom status, 22/91 measured diabetes-related symptoms, 
which included problems with vision, hearing, speaking, 
neuropathy, hypoglycemia, hyperglycemia, motor agitation 
and vasomotor function disturbance as well as cardiovascu-
lar disease. When examining the PROMs, there is overlap 
between the diabetes-related symptoms subscales and the 
general symptom status scales referring to physical symp-
toms and mental symptoms, such as pain or depressive feel-
ings. For example, the Patient-reported outcomes in Thai 
patients with type 2 diabetes mellitus (PRO-DM-Thai) states 
to measure diabetes-related symptoms, but these include 
sleep problems, sexual problems and pain, which could be 
considered generic symptoms [28].

Within the symptom status level, 31/91 of the PROMs 
(subscales) measured physical symptoms, including pain, 
energy/fatigue and sleep as well as 69/91 measured mental 
symptoms, including distress, anxiety/worry and depression.  
With regard to the functional status level, 40/60 of the PROMs  
measured physical function, including activities of daily living  
and sexual function, 28/60 measured psychological function  
and 38/60 measured social/role function. There is a lot of  

Fig. 1   Flowchart of the screen-
ing and selection process
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1 3

heterogeneity, for example in the social function level, with 
many different constructs being measured, such as social well- 
being, restriction of social function, social role fulfillment and  
psychosocial disabilities, but also having friends, work and 
relationships, alienation, barriers and social burden.

In addition, 16/116 of the PROMs measured global quality 
of life. 61/116 of the HRQOL PROMs also include character-
istics of the individual or environment and even PREMs, rather 
than only aspects of HRQOL. This includes characteristics of 
the individual, for example positive attitude [29–31], charac-
teristics of the environment such as financial situation [31–34] 
or PREMs, such as treatment satisfaction [28, 34–37]. For one 
PROM it was specifically mentioned that demographics were 
also assessed as part of the PROM, namely the Diabetes Qual-
ity of Life Clinical Trial Questionnaire (DQLCTQ) [35].

Finally, only 9/116 of the HRQOL PROMs measured all 
aspects of HRQOL based on the Wilson & Cleary model. 
These PROMs include the DQLCTQ [35], Health Status 
Questionnaire (HSQ) 2.0 [38], PRO-DM-Thai [28], Qual-
ity of Life for Indian diabetes Patients (QOLID) [34], Self-
perception of health [39], 12-Item Short Form Health Survey 
(SF-12) [40–42], 20-item Short Form Health Survey (SF-
20) [43], 36-Item Short Form Health Survey (SF-36) [29, 
44–55] and Well-being Enquiry for Diabetics (WED) [56]. 
Also, despite the fact that the authors of the included papers 
claimed that the PROM aims to measure at least (aspects of) 
symptom status, functional status, general health perceptions 
or HRQOL, 8/116 of the PROMs measured only global qual-
ity of life or PREMs and no HRQOL construct(s).

5 � Discussion

In our systematic review of the literature, from a total of 220 
studies, we identified 116 unique PROMs aiming to measure 
(aspects of) HRQOL in people with type 2 diabetes. Of these 
HRQOL PROMs, 80% (of the subscales) measured symptom 
status, 50% measured functional status and 20% measured 
general health perceptions. In addition, 15% of the PROMs 
(subscales) measured global quality of life. 50% of the 116 
PROMs (subscales) also include characteristics of the indi-
vidual (e.g. aspects of personality, coping) or environment 
(e.g. social or financial support) and patient-reported experi-
ence measures (PREMs, e.g. measure of a patient's percep-
tion of their personal experience of the healthcare they have 
received, e.g. treatment satisfaction), which are not part of 
the HRQOL construct. The (sub-)scales of these PROMs thus 
presented a great heterogeneity of constructs, with about 5% 
of the PROMs measuring all aspects of HRQOL based on 
the Wilson & Cleary model and about 5% not measuring 
HRQOL (constructs) at all. This review shows the great 
amount of PROMs developed. Furthermore, some PROMs 
are very long, which may suggest poor acceptability.

When conducting this review we faced multiple challenges. 
First, the terminology used for the constructs the (subscales 
of the) PROMs measure was unclear and definitions of the 
constructs are mostly lacking. It was therefore unclear to us 
whether names of the PROMs and subscales represent differ-
ent or the same concepts. This large variability in operation-
alization of HRQOL made it difficult to classify the PROMs. 
This lack of clarity about what a PROM actually measures also  
makes it difficult or even impossible to know whether a PROM  
has good validity (i.e. whether it measures what it is supposed  
to measure). A second challenge was that information regarding  
the characteristics of the PROMs was often lacking or mislead-
ing. For example, the availability and the number and names 
of (sub-)scales and the number of items per (sub-)scale were 
often not presented in the paper. As a result we had to consult 
additional resources, such as other articles, Google (e.g. manu-
als or websites) or the PROQOLID database [22]. However, 
even this strategy sometimes failed, which may have resulted 
in an incomplete overview of the PROMs (Table 1). This poor 
reporting is possibly due to older papers not meeting our mod-
ern day standards, but hampers researchers and health care 
providers to select the best PROM for their purpose. The poor 
information status and very large hetereogeneity in PROMs 
(subscales) is not unique to the diabetes field [243]. PROMs 
are increasingly used as primary outcome measures in studies 
and tools for clinical decision making. The poor state makes it 
very difficult, and potentially even impossible, to compare study 
results or cohorts directly, since all PROMs measure different 
constructs and thus different outcomes. In this review, we did 
not systematically evaluate the measurement properties of the 
PROMs, such as content validity, construct validity, reliability 
and responsiveness. Therefore, researchers should be careful 
when using this review to select PROMs as we cannot guaran-
tee that the content of the PROMs or subscales really match the 
intended construct and we cannot guarantee that the PROMs 
are reliable and responsive to change [244].

This review highlights the great amount of PROMs devel-
oped and used and the heterogeneity of their content. We 
feel there is a need to reach consensus on which PROM to 
measure HRQOL as well as which HRQOL aspects are most 
important to measure for people with type 2 diabetes. One 
solution is the development of Core Outcome Sets (COS) or 
Standard Sets, which are agreed sets of outcomes (and associ-
ated measurement instruments) to be measured in all trials or 
clinical practice. International organizations such as COMET 
(https://​www.​comet-​initi​ative.​org/) and ICHOM (www.​ichom.​
org) have developed such COSs for type 2 diabetes [245–247]. 
However, the value of these COSs are limited, because they 
have a strong focus on biological outcomes, such as glycemic 
control [199–201] and there was limited input from people 
with expertise in PRO measurement or people with type 2 
diabetes. This resulted in dissimilar recommendations regard-
ing PROMs between the initiatives, but also inclusion of 
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the ‘Diabetes Treatment Satisfaction Questionnaire’ (which 
is a PREM) and only inclusion of activities of daily living 
and overall quality of life, and no other aspects of HRQOL 
[245–247]. Qualitative studies show the importance of ‘To live 
a good life with diabetes’ for people with type 2 diabetes [248].

6 � Limitations and strengths

This systematic review has several limitations and strengths. 
The first limitation is that the classification of the constructs 
was made based on reviewing the names of (sub)scales and 
not their content. We acknowledge that this may have resulted 
in misclassification, because of misleading construct names 
that do not reflect the content. It would have been better to 
look at the content of the PROMs to determine what aspects 
of HRQOL they measure, rather than using the names of the 
instrument (scales). We have done so for part of the PROMs, 
i.e. only the disease-specific HRQOL PROMs, in a separate 
review [244] where we did a full content validity assessment 
of these PROMs. However, the fact that there might be a mis-
match between our classification and what the PROMs actu-
ally measure is a striking finding of this review. It is problem-
atic that the name and description of a PROM as published in 
the literature does not tell us, or may even mislead us about 
what the PROM actually measures. This strongly hampers 
researchers and clinicians to select the optimal PROM for 
their purpose. Second, even though using an extensive search 
string, we identified 27% of the included studies from refer-
ence lists. However, by using this extensive search strategy 
our review is more complete than previous reviews specifi-
cally on HRQOL in those with type 2 diabetes. For example, 
we identified over 50 HRQOL PROMs with our search that 
were not found in the Wee et al. review [15]. We speculate 
this discrepancy is due to their lack of reference checking. 
Strengths of this systematic review were the extensive search 
with no restrictions on publication data or language as well 
as reference checking. Second, the use of a conceptual model 
to assess which aspects of HRQOL were measured by PROM 
(subscales) provides helpful information for researchers and 
health care providers searching for a PROM to measure one or 
more specific aspects of HRQOL, that is not provided in pre-
vious reviews. As stated before, instrument selection should 
be based on which relevant aspects of HRQOL one wants 
to measure and different aspects of HRQOL can be meas-
ured with subscales from different PROMs. Even though the 
Wilson and Cleary model is the most frequently used, other 
conceptual models are available that might be preferred by 
other researchers [4]. However, our conclusion on the hetero-
geneity and lack of clarity of constructs being measured with 
PROMs in the diabetes field would not have been different. 
Finally, despite our systematic review providing an overview 
and identifying the difficulties of the field, it also provides 

caution and food for thought regarding the use of the PROMs. 
Future studies are needed to provide definitive recommenda-
tions on which PROMs to use in people with type 2 diabetes.

7 � Conclusion

A large number of PROMs are available for people with type 
2 diabetes, which intend to measure (aspects of) HRQOL. 
These PROMs measure a large variety of (sub)constructs, 
which are not all HRQOL constructs, with a small amount 
of PROMs not measuring HRQOL at all. There is a need for 
consensus on which aspects of HRQOL should be measured 
in people with type 2 diabetes and which PROMs to use in 
research and daily practice.

Appendix 1 Search strategy

PubMed search April 29, 2019

#1 Diabetes type 2

((Diabet*[tiab] AND (("non insulin"[tiab] AND depend*[tiab]) 
OR ("noninsulin"[tiab] AND depend*[tiab]) OR “type 2”[tiab] 
OR “type II” [tiab])) OR iddm[tiab] OR niddm[tiab] OR “glu-
cose intolerance”[tiab] OR “insulin resistant”[tiab] OR “insu-
lin resistance”[tiab]).

#2 Modified filter for studies on measurement properties*

"Validation Studies"[pt] OR "psychometrics"[MeSH] OR 
psychometr*[tiab] OR clinimetr*[tw] OR clinometr*[tw] OR 
"outcome assessment (health care)"[MeSH] OR "outcome 
assessment"[tiab] OR "outcome measure*"[tw] OR "observer 
variation"[MeSH] OR "observer variation"[tiab] OR "repro-
ducibility of results"[MeSH] OR reproducib*[tiab] OR "discri-
minant analysis"[MeSH] OR reliab*[tiab] OR unreliab*[tiab] 
OR valid*[tiab] OR "coefficient of variation"[tiab] OR 
homogeneity[tiab] OR homogeneous[tiab] OR "internal 
consistency"[tiab] OR (cronbach*[tiab] AND (alpha[tiab] OR 
alphas[tiab])) OR (item[tiab] AND (correlation*[tiab] OR 
selection*[tiab] OR reduction*[tiab])) OR agreement[tw] OR 
precision[tw] OR imprecision[tw] OR "precise values"[tw] 
OR test–retest[tiab] OR (test[tiab] AND retest[tiab]) OR 
(reliab*[tiab] AND (test[tiab] OR retest[tiab])) OR stability[tiab] 
OR interrater[tiab] OR inter-rater[tiab] OR intrarater[tiab] OR 
intra-rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR 
intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] 
OR inter-observer[tiab] OR intraobserver[tiab] OR intra-
observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] 
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OR intratechnician[tiab] OR intra-technician[tiab] 
OR interexaminer[tiab] OR inter-examiner[tiab] OR 
intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] 
OR inter-assay[tiab] OR intraassay[tiab] OR intra-
assay[tiab] OR interindividual[tiab] OR inter-individual[tiab] 
OR intraindividual[tiab] OR intra-individual[tiab] OR 
interparticipant[tiab] OR inter-participant[tiab] OR 
intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] 
OR kappa's[tiab] OR kappas[tiab] OR repeatab*[tw] OR 
((replicab*[tw] OR repeated[tw]) AND (measure[tw] OR 
measures[tw] OR findings[tw] OR test[tw] OR tests[tw])) OR 
generaliza*[tiab] OR generalisa*[tiab] OR concordance[tiab] OR 
(intraclass[tiab] AND correlation*[tiab]) OR discriminative[tiab] 
OR "known group"[tiab] OR "factor analysis"[tiab] OR "fac-
tor analyses"[tiab] OR "factor structure"[tiab] OR "factor 
structures"[tiab] OR subscale*[tiab] OR (multitrait[tiab] AND 
scaling[tiab] AND (analysis[tiab] OR analyses[tiab])) OR 
"item discriminant"[tiab] OR "interscale correlation*"[tiab] 
OR error[tiab] OR errors[tiab] OR "individual variability"[tiab] 
OR "interval variability"[tiab] OR "rate variability"[tiab] OR 
(variability[tiab] AND (analysis[tiab] OR values[tiab])) OR 
"standard error of measurement"[tiab] OR responsive*[tiab] 
OR (limit[tiab] AND detection[tiab]) OR "minimal detectable 
concentration"[tiab] OR interpretab*[tiab] OR ((minimal[tiab] 
OR minimally[tiab] OR clinical[tiab] OR clinically[tiab]) 
AND (important[tiab] OR detectable[tiab]) AND (change[tiab] 
OR difference[tiab])) OR (small*[tiab] AND (real[tiab] OR 
detectable[tiab]) AND (change[tiab] OR difference[tiab])) OR 
"meaningful change"[tiab] OR "ceiling effect"[tiab] OR "floor 
effect"[tiab] OR "Item response model"[tiab] OR IRT[tiab] 
OR Rasch[tiab] OR "Differential item functioning"[tiab] OR 
DIF[tiab] OR "computer adaptive testing"[tiab] OR "item 
bank"[tiab] OR "cross-cultural equivalence"[tiab].

#3 PROM filter (developed by the University of Oxford, see 
www.​comin.​nl)

(HR-PRO[tiab] OR HRPRO[tiab] OR HRQL[tiab] OR 
HRQoL[tiab] OR QL[tiab] OR QoL[tiab] OR quality of 
life[tw] OR life quality[tw] OR health index*[tiab] OR health 
indices[tiab] OR health profile*[tiab] OR health status[tw] OR 
((patient[tiab] OR self[tiab] OR child[tiab] OR parent[tiab] OR 
carer[tiab] OR proxy[tiab]) AND ((report[tiab] OR reported[tiab] 
OR reporting[tiab]) OR (rated[tiab] OR rating[tiab] OR 
ratings[tiab]) OR based[tiab] OR (assessed[tiab] OR 
assessment[tiab] OR assessments[tiab]))) OR ((disability[tiab] 
OR function[tiab] OR functional[tiab] OR functions[tiab] 
OR subjective[tiab] OR utility[tiab] OR utilities[tiab] OR 
wellbeing[tiab] OR well being[tiab]) AND (index[tiab] OR 
indices[tiab] OR instrument[tiab] OR instruments[tiab] OR 
measure[tiab] OR measures[tiab] OR questionnaire[tiab] OR 
questionnaires[tiab] OR profile[tiab] OR profiles[tiab] OR 

scale[tiab] OR scales[tiab] OR score[tiab] OR scores[tiab] OR 
status[tiab] OR survey[tiab] OR surveys[tiab]))).

(#1 AND #2 AND #3) NOT ("addresses"[Publication 
Type] OR "biography"[Publication Type] OR "case 
reports"[Publication Type] OR "comment"[Publication Type] 
OR "directory"[Publication Type] OR "editorial"[Publication 
Type] OR "festschr if t"[Publication Type] OR 
"interview"[Publication Type] OR "lectures"[Publication Type] 
OR "legal cases"[Publication Type] OR "legislation"[Publication 
Type] OR "letter"[Publication Type] OR "news"[Publication 
Type] OR "newspaper article"[Publication Type] OR 
"patient education handout"[Publication Type] OR "popular 
works"[Publication Type] OR "congresses"[Publication Type] 
OR "consensus development conference"[Publication Type] OR 
"consensus development conference, nih"[Publication Type] OR 
"practice guideline"[Publication Type]) NOT ("animals"[MeSH 
Terms] NOT "humans"[MeSH Terms]).

EMBASE search April 29, 2019

#1 Diabetes type 2

(Diabet*:ti,ab AND (('non insulin':ti,ab AND depend*:ti,ab) 
OR (noninsulin:ti,ab AND depend*:ti,ab) OR 'type 2':ti,ab 
OR 'type II':ti,ab)) OR iddm:ti,ab OR niddm:ti,ab OR 'glu-
cose intolerance':ti,ab OR 'insulin resistant':ti,ab OR 'insulin 
resistance':ti,ab.

#2 Modified filter for studies on measurement properties*

'data collection method'/exp OR 'validation study'/exp OR 'fea-
sibility study'/exp OR 'pilot study'/exp OR 'psychometry'/exp 
OR 'reproducibility'/exp OR reproducib*:ab,ti OR 'audit':ab,ti 
OR psychometr*:ab,ti OR clinimetr*:ab,ti OR clinometr*:ab,ti 
OR 'observer variation'/exp OR 'observer variation':ab,ti OR 
'discriminant analysis'/exp OR 'validity'/exp OR reliab*:ab,ti OR 
valid*:ab,ti OR 'internal consistency':ab,ti OR (cronbach*:ab,ti 
AND ('alpha':ab,ti OR 'alphas':ab,ti)) OR 'item correlation':ab,ti 
OR 'item correlations':ab,ti OR 'item selection':ab,ti OR 
'item selections':ab,ti OR 'item reduction':ab,ti OR 'item 
reductions':ab,ti OR 'agreement':ab,ti OR 'precision':ab,ti OR 
'imprecision':ab,ti OR 'precise values':ab,ti OR 'test–retest':ab,ti 
OR ('test':ab,ti AND 'retest':ab,ti) OR (reliab*:ab,ti AND 
('test':ab,ti OR 'retest':ab,ti)) OR 'stability':ab,ti OR 
'interrater':ab,ti OR 'inter-rater':ab,ti OR 'intrarater':ab,ti OR 
'intra-rater':ab,ti OR 'intertester':ab,ti OR 'inter-tester':ab,ti OR 
'intratester':ab,ti OR 'intra-tester':ab,ti OR 'interobeserver':ab,ti 
OR 'inter-observer':ab,ti OR 'intraobserver':ab,ti OR 'intra-
observer':ab,ti OR 'intertechnician':ab,ti OR 'inter-technician':ab,ti 
OR 'intratechnician':ab,ti OR 'intra-technician':ab,ti 
OR 'interexaminer':ab,ti OR 'inter-examiner':ab,ti OR 
'intraexaminer':ab,ti OR 'intra-examiner':ab,ti OR 'interassay':ab,ti 
OR 'inter-assay':ab,ti OR 'intraassay':ab,ti OR 'intra-assay':ab,ti 
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OR 'interindividual':ab,ti OR 'inter-individual':ab,ti OR 
'intraindividual':ab,ti OR 'intra-individual':ab,ti OR 
'interparticipant':ab,ti OR 'inter-participant':ab,ti OR 
'intraparticipant':ab,ti OR 'intra-participant':ab,ti OR 
'kappa':ab,ti OR 'kappas':ab,ti OR 'coefficient of variation':ab,ti 
OR repeatab*:ab,ti OR (replicab*:ab,ti OR 'repeated':ab,ti 
AND ('measure':ab,ti OR 'measures':ab,ti OR 'findings':ab,ti 
OR 'test':ab,ti OR 'tests':ab,ti)) OR generaliza*:ab,ti OR 
generalisa*:ab,ti OR 'concordance':ab,ti OR ('intraclass':ab,ti 
AND correlation*:ab,ti) OR 'discriminative':ab,ti OR 'known 
group':ab,ti OR 'factor analysis':ab,ti OR 'factor analyses':ab,ti 
OR 'factor structure':ab,ti OR 'factor structures':ab,ti OR 
'dimensionality':ab,ti OR subscale*:ab,ti OR 'multitrait scal-
ing analysis':ab,ti OR 'multitrait scaling analyses':ab,ti OR 
'item discriminant':ab,ti OR 'interscale correlation':ab,ti OR 
'interscale correlations':ab,ti OR ('error':ab,ti OR 'errors':ab,ti 
AND (measure*:ab,ti OR correlat*:ab,ti OR evaluat*:ab,ti 
OR 'accuracy':ab,ti OR 'accurate':ab,ti OR 'precision':ab,ti 
OR 'mean':ab,ti)) OR 'individual variability':ab,ti OR 'inter-
val variability':ab,ti OR 'rate variability':ab,ti OR 'variability 
analysis':ab,ti OR 'standard error of measurement':ab,ti OR 
responsive*:ab,ti OR ('limit':ab,ti AND 'detection':ab,ti) OR 
'minimal detectable concentration':ab,ti OR interpretab*:ab,ti 
OR (small*:ab,ti AND ('real':ab,ti OR 'detectable':ab,ti) 
AND ('change':ab,ti OR 'difference':ab,ti)) OR 'meaningful 
change':ab,ti OR 'minimal important change':ab,ti OR 'minimal 
important difference':ab,ti OR 'minimally important change':ab,ti 
OR 'minimally important difference':ab,ti OR 'minimal detect-
able change':ab,ti OR 'minimal detectable difference':ab,ti OR 
'minimally detectable change':ab,ti OR 'minimally detectable 
difference':ab,ti OR 'minimal real change':ab,ti OR 'minimal real 
difference':ab,ti OR 'minimally real change':ab,ti OR 'minimally 
real difference':ab,ti OR 'ceiling effect':ab,ti OR 'floor effect':ab,ti 
OR 'item response model':ab,ti OR 'irt':ab,ti OR 'rasch':ab,ti OR 
'differential item functioning':ab,ti OR 'dif':ab,ti OR 'computer 
adaptive testing':ab,ti OR 'item bank':ab,ti OR 'cross-cultural 
equivalence':ab,ti.

#3 PROM filter (developed by the University of Oxford, see 
www.​comin.​nl)

(HR-PRO:ti,ab OR HRPRO:ti,ab OR HRQL:ti,ab OR 
HRQoL:ti,ab OR QL:ti,ab OR QoL:ti,ab OR 'quality of 
life':ti,ab OR 'life quality':ti,ab OR 'health index*':ti,ab OR 
'health indices':ti,ab OR 'health profile*':ti,ab OR 'health 
status':ti,ab OR ((patient:ti,ab OR self:ti,ab OR child:ti,ab  
OR parent:ti,ab OR carer:ti,ab OR proxy:ti,ab) AND 
((report:ti,ab OR reported:ti,ab OR reporting:ti,ab) OR  
(rated:ti,ab OR rating:ti,ab OR ratings:ti,ab) OR based:ti,ab  
OR (assessed:ti,ab OR assessment:ti,ab OR assessments:ti,ab)))  
OR ((disability:ti,ab OR function:ti,ab OR functional:ti,ab 
OR functions:ti,ab OR subjective:ti,ab OR utility:ti,ab  
OR utilities:ti,ab OR wellbeing:ti,ab OR 'well being':ti,ab) 

AND (index:ti,ab OR indices:ti,ab OR instrument:ti,ab OR 
instruments:ti,ab OR measure:ti,ab OR measures:ti,ab OR 
questionnaire:ti,ab OR questionnaires:ti,ab OR profile:ti,ab OR  
profiles:ti,ab OR scale:ti,ab OR scales:ti,ab OR score:ti,ab OR  
scores:ti,ab OR status:ti,ab OR survey:ti,ab OR surveys:ti,ab))).

#4 publicatie types

#3 AND ('article'/it OR 'article in press'/it OR 'review'/it).

#5 not animals

#4 NOT ([animals]/lim NOT [humans]/lim).
* Modified from Terwee et al. (19): a few search terms were 

left out to decrease the number of abstracts needed to be read.
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