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Abstract: The objective of this study was to identify patient-reported outcome measures 
(PROMs), which aim to measure the affective component of pain and to assess their content 
validity, unidimensionality, measurement invariance, and Internal consistency in patients 
with chronic pain. The study was reported according to the PRISMA guidelines. 
A protocol of the review was submitted to PROSPERO before data extraction. Eligible 
studies were any type of study that investigated at least one of the domains: PROM 
development, content validity, dimensionality, internal consistency, or measurement invar
iance of any type of scale that claimed to measure the affective component of pain among 
patients with chronic pain. The databases Medline, Embase, PsycINFO, and the Cochrane 
Library were searched for eligible studies. The database search was supplemented by looking 
for relevant articles in the reference list of included studies, ie backtracking. All included 
studies were assessed independently by two authors according to the “COSMIN methodol
ogy on Systematic Reviews of Patient-Reported Outcome Measures”. Descriptive data 
synthesis of the identified PROMs was conducted. The search yielded 11,242 titles of 
which 283 were assessed at the full-text level. Full-text screening led to the inclusion of 
11 studies and an additional 28 studies were identified via backtracking, leading to the 
inclusion of 39 studies in total in the review. Included studies described the development and 
validity of 10 unique PROMs, all of which we assessed to have potentially inadequate 
content validity and doubtful psychometric properties. No studies reported whether the 
PROMs possessed invariant measurement properties. The existing PROMs measuring affec
tive components of chronic pain potentially lack content validity and have inadequate 
psychometric measurement properties. There is a need for new PROMs measuring the 
affective component of chronic pain that possess high content validity and adequate psycho
metric measurement properties. 
Keywords: PROMs, content validity, psychometrics, chronic pain, COSMIN

Introduction
The prevalence of chronic pain is high globally, with estimates ranging from 10% to 
20% of the adult population, and the number of people with self-reported chronic 
pain is rising.1,2 Chronic pain has many consequences, both for society eg increased 
healthcare expenditures, and for the individual eg psychosocial consequences, 
activity impairment and reduced work productivity.3,4

Conventional therapy for pain relief (opioids and/or surgery) primarily targets 
the sensory component of pain. However, treatment of chronic pain with opioids is 
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associated with the risk of several adverse effects, eg 
addiction, constipation, fatigue, and dizziness, often with
out providing sufficient pain relief.5,6

By utilizing various psychological therapies such as 
Cognitive Behavioral Therapy (CBT), Acceptance and 
Commitment Therapy (ACT), or Mindfulness, multidisci
plinary approaches offer an alternative to chronic pain 
management aiming to relieve the emotional distress 
caused by chronic pain, ie, the affective component of 
pain, thus helping patients both to accept their pain and 
to develop more adaptive coping strategies.7

As an example of this, following the completion of an 
ACT or mindfulness treatment course, meaningful changes 
in the patient’s pain-related distress might have occurred 
even though the level of pain and functioning remained 
unchanged.

Current evidence for multidisciplinary approaches with 
psychological interventions is promising; however, most 
of the evidence is of low quality and many trials report 
heterogeneous results.8 Despite existing literature showing 
beneficial effects of psychological interventions, a recent 
review with meta-analysis has shown only small to med
ium size effects of treatment with ACT or mindfulness and 
only on some outcomes, namely anxiety and pain inter
ference with activities of daily living.9 Another recent 
systematic review and meta-analysis showed similar 
results, addressing the need for additional studies with 
robust methodology as research in chronic pain manage
ment was limited by the lack of a biological variable to 
measure effect sizes. The discrepancy of the trial results 
may in part be due to the lack of an appropriate tool that 
can comprehensively and accurately measure the effect of 
psychological interventions.10

This underpins the importance of accurate measure
ment tools for research in chronic pain management.

The IMPAACT recommendations define self-reported 
measures as the “gold standard” to measure outcomes in 
clinical trials of pain interventions. A core set of out
comes consisting of six outcome domains has been out
lined including 1) pain; 2) physical functioning; 3) 
emotional functioning; 4) participants ratings of global 
improvement and satisfaction with treatment; 5) adverse 
events, and 6) participant disposition.11 Chronic pain 
trials often measure emotional functioning using generic 
patient-reported outcome measures (PROMs), developed 
for evaluating depression and anxiety such as Hospital 
Anxiety and Depression Scale (HAD).12 Even though 
depression and anxiety scales to some degree might 

reflect the emotional distress experienced by patients 
with chronic pain, these PROMs have not been developed 
specifically for patients with chronic pain or to measure 
the construct of emotional distress caused by chronic 
pain.

It is generally acknowledged that chronic pain is 
a multidimensional construct, which cannot be defined 
solely by pain intensity.13 As described in the biopsycho
social model of chronic pain, psychological factors such as 
personality, attitude, and past experience influence the 
perception of a noxious stimulus.14 In line with this, 
Harkins’ Affective-motivational model of pain proposes 
the affective component of pain as the end product of the 
sensation of pain combined with arousal and cognitive 
appraisal of the pain.15

Several pain-specific PROMs have been developed to 
measure the affective component of pain. Such a PROM 
developed for patients with chronic pain could possibly 
measure outcome effects of psychological interventions to 
reduce the affective/emotional components of pain, as the 
quality of the affective distress caused by pain may differ 
from the distress measured by generic measurement tools.

The first PROM to acknowledge pain as a distinct 
phenomenon that transcends sensory input was the 
McGill Pain Questionnaire developed in 1975.16 In this 
PROM the severity of pain was defined by sensory, affec
tive, and evaluative (or cognitive) factors. Since then 
a plethora of both generic and disease-specific PROMs 
have emerged, identifying different factors deemed rele
vant for the measurement of pain and the impact of pain 
on functioning, work, mental health, and more. It is to the 
authors’ knowledge, however, unknown how many 
PROMs have been designed specifically to measure the 
affective component of pain for patients with chronic pain, 
or whether they are valid by modern standards.

Although the IMPAACT recommendations have 
assessed and defined outcome domains of interest in pain 
trials, and outcome measurement tools deemed appropriate 
for the measurement of the affective component of pain, 
none of these have to the authors’ knowledge been 
assessed by the rigorous standards of COSMIN. 
Furthermore, it is unclear if other scales have been devel
oped in the meantime, following modern standards of 
PROM development and psychometric validation.

Regarding the validity of PROMs, the COSMIN initia
tive has developed a long list of criteria to assess whether 
an existing PROM is a valid evaluative tool.
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COSMIN is an abbreviation of “Consensus-based stan
dards for the selection of health measurement instru
ments.” The COSMIN initiative aims to advance the 
science and application of health outcome measurement. 
In this regard, the COSMIN group has developed an 
extensive checklist to use as a guideline for conducting 
systematic reviews of PROMs. The checklist was pub
lished in 2018 and has found widespread appeal due to 
its applicability and rigorous standards.17 The recommen
dations of a PROM should be based on an evaluation of its 
Content validity, Dimensionality (named Structural 
Validity by COSMIN), Internal consistency, and analysis 
of invariant measurement. Of these criteria, content valid
ity is the essential validity criterion: if a PROM lacks 
content validity, no statistical psychometric model can 
change this fact: “garbage-in, garbage-out”. If adequate 
content validity is not ensured, there is a risk of excluding 
factors important to patients, or imprecise measurement 
due to misinterpretation of items.18

In view of the above, this study aims to 1) identify 
PROMs that measure the affective dimension of pain in 
patients with chronic pain, and 2) to assess the adequacy 
of the identified PROMs regarding content validity, dimen
sionality, internal consistency, and measurement 
invariance.

Methods
This systematic review was conducted according to the 
COSMIN manual for systematic reviews of PROMs and 
reported according to the PRISMA checklist for systema
tic reviews.17,19

The “COSMIN methodology of systematic reviews of 
Patient-Reported Outcome Measures” was used to assess 
the validity criteria of the included PROMs.17,20

A protocol of the systematic review was uploaded to 
PROSPERO prior to data extraction. The protocol is 
accessible at https://www.crd.york.ac.uk/PROSPERO/dis 
play_record.php?RecordID=131908

Search Strategy and Information Sources
All details of the search strategy are published in the study 
protocol. The search strategy was developed for PubMed in 
cooperation with an information specialist and consisted of 
three columns, combined with the Boolean operator “AND”, 
representing the construct, population, and type of instru
ment. In each of these three columns, synonyms were com
bined with the Boolean operator “OR” to increase the 
sensitivity of the search strategy: In the “construct”, 

“population”, and “type of instrument” columns the terms 
“affective component of pain”, “chronic pain” and “PROM” 
were expanded respectively. Lastly, a search filter for PROM 
development and validity studies was added to the search as 
a fourth column combined with the Boolean operator “AND” 
to increase the specificity of the search strategy.21

Subsequently, the search strategy was adapted for the 
databases Embase, PsycINFO, and the Cochrane Library. 
Additional databases exist, however we limited our search 
to these databases because of their comprehensive content, 
making it likely that we would not identify further studies 
by searching other databases. This judgment was based on 
the experience of the authors and recommendations from 
the information specialist. We applied no restrictions con
cerning date, language, or study design. The final search in 
the above-mentioned databases was conducted on the 26th 
of September 2018. All studies identified were compiled in 
Endnote where duplicates were removed. Furthermore, the 
first author scrutinized reference lists of included studies to 
identify studies potentially missed by the search strategy, 
ie backtracking. Also, the first author did citation tracking: 
After identifying eligible PROM development studies, 
these were searched in Google Scholar, combined with 
keywords for measurement properties including “validity”, 
“unidimensionality”, “factor analysis”, “invariant”, “dif
ferential item function”, “internal consistency” and 
“Cronbach” to find additional eligible studies. Because 
PROMs are often cited in multiple publications, indexed 
in the databases we searched, we did not conduct a grey 
literature search. The full search strategy is available in 
Appendix 1 – Search strategy.

Eligibility Criteria
We included all studies investigating at least one of the 
domains: PROM development, Content Validity, 
Dimensionality, Internal consistency, or measurement 
invariance (also defined as Differential Item Function 
(DIF)) of any scale measuring the affective component of 
pain. Studies that only used the PROM as an outcome 
measure were excluded. Only full-text studies were 
included. PROMs concerning children aged less than 18 
years old were excluded. A full list of inclusion and exclu
sion criteria is available in Appendix 2 – Eligibility criteria.

Study Selection
Identified studies were screened independently by two 
authors at title, abstract, and full-text levels according to 
the pre-defined eligibility criteria. Any discrepancies were 
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resolved by discussion. In cases where consensus could 
not be reached, a third author was consulted. All studies 
excluded through full-text screening were noted, with rea
sons for exclusion.

Data Collection Process and Items
Data extraction was pre-specified in the protocol. For each 
included study, data extraction included: a) sample popu
lation, eg mean age, gender distribution, disease, disease 
duration, and b) psychometric data analyses relevant to the 
aim of the review. The main author of the review con
ducted the data extraction.

Risk of Bias and Summary Measures
Using the COSMIN Risk of Bias checklist, two authors 
independently assessed the PROM development, Content 
validity, Structural validity (Dimensionality), Internal con
sistency, and measurement invariance. Several items 
assess each domain, and every item on the list is rated 
on a scale of “very good”, “adequate”, “doubtful”, or 
“inadequate”. Any disagreements were settled through 
discussion, and in case agreement could not be achieved, 
a third author was consulted to reach consensus.

The COSMIN checklist assesses the level of patient 
involvement in the PROM development phase to evaluate 
content validity by the degree of content relevance, con
tent coverage (comprehensiveness), and understandability 
(comprehensibility) of the PROM in the target population.

Regarding dimensionality of factors, they can be 
assumed by the developers to be either multi- or unidimen
sional. The factor dimensionality can be examined by 
factor analysis. The COSMIN checklist considers whether 
the factor structure of the PROM has been validated by 
exploratory or confirmatory factor analyses (EFA or CFA) 
or Item Response Theory (IRT) models, and the adequacy 
of the sample size. Regarding measurement invariance, the 
checklist considers whether this has been established with 
either DIF analyses or CFA.

Regarding internal consistency, the COSMIN checklist 
considers whether Cronbach’s alpha or omega has been 
calculated.

Even though the checklist also assesses the reliability 
of the PROMs, the aforementioned psychometric qualities 
are considered key, and further analysis of reliability is 
therefore not the scope of this study. We have chosen to 
include an assessment of internal consistency as some 
studies use this as a way to confirm dimensionality.

The COSMIN Risk of bias checklist employs a “worst 
score counts” method to assess the internal validity (risk of 
bias) for each domain, as all the dimensions of the domain 
are necessary for the adequacy of measurement, eg PROM 
development is rated inadequate if the items regarding 
relevance are inadequate, irrespective of the assessment 
of comprehensiveness and understandability.17,20

Results
Study Selection and Characteristics
The search yielded 11,242 articles after duplicates had 
been removed. These were screened at title/abstract level 
leading to full-text scrutiny of 283 studies concerning 101 
different PROMs. Eleven of these studies were included in 
the review and an additional 28 studies were identified via 
references and citation tracking. In total, 39 studies were 
included, covering development and validity studies of 10 
different PROMs measuring the affective component of 
pain.

A full account of the study selection process and flow
chart are available in Figure 1.

Details regarding study characteristics are available in 
Appendix 3.

The following is a description of the main results from 
the analysis of included PROMs. Analyses on invariant 
measurement were not conducted in any of the 10 identi
fied PROMs. The main findings concerning the content 
validity and measurement invariance analyses are summar
ized in Table 1.

Risk of Bias Within Studies
Glasgow Pain Questionnaire (GPQ)
PROM Development and Content Validity 
The GPQ was developed to evaluate self-rated pain in 
community studies. It was designed to measure not only 
the experience of pain but also the impact pain has on 
daily life. It consists of the subscales “pain frequency”, 
“intensity”, “emotional reactions”, “ability to cope”, and 
“restrictions of daily activities”.

The items were generated by 230 unstructured inter
views with members of the public in ten locations. The 
interviews yielded over 5,000 descriptors, which were 
divided into broad categories. A total of 59 items was 
derived from the item pool and tested on 60 healthy 
volunteers, who were asked to report “yes” or “no” to 
having pain representing each item in the last month. 
Hereafter the authors excluded items with low responder 
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rates and items that the respondents found ambiguous or 
difficult to understand by the respondents. Finally, the 
PROM was tested by administering it to three different 
patient samples and comparing their scores.22

Conclusion 
It is doubtful whether the method of item selection ade
quately selected relevant items for the target population and 
it is unclear whether the participants of the pilot test were 

asked about the content coverage of the PROM. It was 
developed for community studies, and even though this is 
a heterogeneous target population, no information on the age 
or gender of the study populations was given. Therefore, it is 
unclear whether the study populations, from concept elicita
tion to the final test of the PROM, can adequately fit any 
target population. No cognitive interviews regarding the final 
set of items were conducted. In summary, the content validity 
is rated as inadequate. Furthermore, no psychometric 

Figure 1 PRISMA flow diagram. 
Note: Copied from Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. PLoS Med 6(7): e1000097.
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Table 1 Content Validity and Measurement Invariance

PROM Abbreviation Construct Factors Content 
Relevance

Content 
Coverage

Understandability Measurement 
Invariance 
Analyses

Glasgow Pain 

Questionnaire

GPQ Self-rated 

pain

Frequency, intensity, 

emotional reaction, ability 

to cope, restriction of daily 

life

Interviews Not 

reported

Pilot test Not reported

Global Pain Scale GPS Pain Pain, feelings, clinical 

outcomes, activities

Not 

reported

Not 

reported

Not reported Not reported

Multidimensional 

Affect and Pain 

Survey

MAPS Pain Severe sensory pain, 

negative emotions, 

moderate sensory pain, 

good health, manageable 

illness, numb/cold

Not 

reported

Not 

reported

Not reported Not reported

McGill Pain 

Questionnaire

MPQ Pain quality Sensory, affective, evaluative Not 

reported

Not 

reported

Not reported Not reported

Multiperspective 

Multidimensional 

Pain Assessment 

Protocol

MMPAP All domains 

of chronic 

pain

Pain description, functional 

abilities, ADL, 

environmental components, 

mood alteration, emotional 

descriptors, family history, 

significant other actions, 

effect on cognitive 

processes, functional 

repetitions, pain 

interference with sleep

Not 

reported

Not 

reported

Not reported Not reported

Multidimensional 

Pain Inventory

MPI Subjective 

experience 

of pain

Interference, support, 

severity, self-control, 

negative mood, activities, 

significant other responses

Not 

reported

Not 

reported

Not reported Not reported

NIH PROMIS – 

Pain Quality

PROMIS – PQ Pain 

Quality

Pulling/tugging, tingling/ 

numbness, sharp/stabbing, 

dull/aching, pounding/ 

pulsing, affective

Not clear Focus 

groups

Cognitive interviews Not reported

Pain Discomfort 

Scale

PDS The 

affective 

dimension 

of pain

Pain intensity, pain affect Survey Not 

reported

Not reported Not reported

Profile of 

Chronic Pain: 

Screen

PCP: S Chronic 

pain

Pain severity, interference, 

emotional burden

Not 

reported

Not 

reported

Not reported Not reported

Vulvar Pain 

Assessment 

Questionnaire

VPAQ Chronic 

vulvar pain

Pain severity, emotional 

response, cognitive 

response, life interference, 

sexual function 

interference, self- 

stimulation/penetration 

interference

Not 

reported

Not 

reported

Not reported Not reported
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analyses were conducted on data collected with the GPQ 
including testing of unidimensionality.

Global Pain Scale (GPS)
PROM Development and Content Validity 
The GPS is based on a biopsychosocial model of pain and 
was developed as a screening tool and outcome measure to 
assess physical pain, affective effects of pain, specific 
clinical outcomes, and interference with daily activity. 
The scale consists of the subscales “your pain”, “your 
feelings”, “clinical outcomes”, and “your activity”.

The items were developed by the authors, organized to 
a scale, and tested on 262 undergraduate university stu
dents with self-reported chronic pain.

Psychometric Properties 
The scale was tested for construct and criterion validity by 
correlation analyses with the short-form MPQ, MPI, and 
Perceived Stress Scale. A CFA was conducted to ensure 
unidimensionality and internal consistency was calculated 
with Cronbach’s Alpha with a value of 0.84 for the “your 
feelings” subscale.23

Conclusion 
The developers of the GPS clearly described the construct, 
target population, and context of use; however, as they 
generated the items without any description of patient invol
vement, the scale is rated to have inadequate content validity.

The a priori factor structures were confirmed by factor 
analysis, but only university students with self-reported 
pain were included in the psychometric testing. It is 
unknown, therefore, if GPS will possess the same mea
surement properties in other populations.

Multidimensional Affect and Pain Survey (MAPS)
PROM Development and Content Validity 
MAPS was developed as a pain measurement tool consist
ing of 101 descriptors of pain and emotions. The descrip
tors were selected from checklists of psychological 
symptomatology and the initial set of 270 words described 
by Melzack and Torgerson in 1971.24

Healthy volunteers sorted these items using a pile-sort 
method into groups that contained items thematically 
related to one another.25

Psychometric Properties 
A cluster analysis was performed organizing the sorted 
items in a dendrogram, after which redundant items were 
removed. Subsequently, a group of 104 healthy volunteers 

from three different ethnic groups, divided into six sex- 
ethnocultural groups, sorted the remaining items using the 
same pile-sort method. Another cluster analysis deter
mined the final dendrogram structure of the MAPS after 
the removal of yet another 34 redundant items and 54 
items that had different meanings in the different groups.

The final questionnaire was subjected to principal com
ponents analysis. The analysis yielded 6 factors, with 
a distinct affective factor named “negative emotions”.

Conclusion 
The PROM development and content validity were rated 
inadequate, as the authors did not clearly describe the 
construct to be measured, the context for use of the ques
tionnaire, or the target population. Furthermore, there was 
no description of patients being asked about content rele
vance, content coverage, or understandability. Healthy 
volunteers sorted the items and a factor analysis was con
ducted on outpatients with cancer, raising doubt as to 
whether the PROM was tested on the population for 
which it was intended.

EFA was performed to prove unidimensionality but on 
an inadequate sample size.

McGill Pain Questionnaire (MPQ)
PROM Development and Content Validity 
The MPQ was developed by Melzack in 1977 and consists 
of 78 pain adjectives categorized into 20 subclasses divid
ing the pain experience across three factors: sensory, affec
tive, and evaluative. The MPQ is based on “The Gate 
Control Theory” by Melzack and Wall.26

Melzack and Torgerson developed the items for the 
MPQ in a preliminary study. In this study adjectives 
describing pain were found through literature review and 
subsequently arranged in their subclasses by the authors. 
The subclasses were presented to 20 university students 
who were to assess if they deemed that an adjective fitted 
the assigned subclass. Subsequently, the adjectives were 
sorted by intensity rating in each subclass by a sample of 
psychology students, physicians, and patients.16,24

Psychometric Properties 
The development study aimed to categorize pain adjec
tives in distinct factors consisting of related adjectives. 
However, no formal tests for dimensionality were con
ducted in the development studies. Nine studies have 
investigated the factor structure of the MPQ with EFA in 
different pain populations leading to various factor 
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solutions. Only one of these studies derived an affective 
component of pain factor.27

Five studies have attempted to confirm the original 
factor structure of the MPQ with CFA. Two of these 
studies confirmed the original structure.28,29 The findings 
of one of these two studies were disregarded due to inade
quate P-value of the factor structure.29

One study conducted an EFA, leading to a 4-factor 
solution, including an affective factor, which was con
firmed by subsequent CFA in a sample of patients with 
lower back pain.30

Conclusion 
The content validity was rated inadequate as no clear 
description of the target population was provided. 
Twenty patients were included in the intensity rating of 
the adjectives; however, no report was given as to whether 
they were asked if the adjectives were relevant, under
standable, or comprehensively covered their experiences 
of pain. Furthermore, no cognitive interviews of the final 
set of items were conducted. Although several studies 
examined the factor structure, only a few of them have 
adequately confirmed the unidimensionality of an affective 
component of pain factor with different results.

Multiperspective Multidimensional Pain Assessment 
Protocol (MMPAP)
PROM Development and Content Validity 
The MMPAP was developed in an effort to standardize the 
assessment of pain in patients with chronic pain. It aimed 
to provide a comprehensive protocol for physical exam
ination, physician evaluation, and patient-reported out
come assessment.

The items were generated by literature and expert panel 
review. The final set of items was pilot tested on a sample 
consisting of 67 patients reporting pain for at least 6 
months. No further details on item development were 
reported, nor was there any mention of the number of 
items.

Psychometric Properties 
A principal-factor analysis with varimax rotation was con
ducted on the entire sample plus analyses of Cronbach’s 
alpha with a value of 0.85 on the subscale “effect on 
emotional status”.31

Conclusion 
The patient-reported outcome part of the MMPAP is based 

on an inadequate development process, as no report of 
patient involvement in item development was mentioned. 
Even though the MMPAP was subjected to pilot testing, 
no mention was made of patient input or revisions as 
a consequence of the pilot test.

The factor structure was created by expert panel 
recommendations and modified following an EFA. 
However, the factor loadings were not reported. As the 
number of items was not mentioned, the test of unidimen
sionality is rated doubtful due to uncertainty about the 
sufficiency of the sample size.

Multidimensional Pain Inventory (MPI)
PROM Development and Content Validity 
The MPI was based on a cognitive-behavioral approach to 
chronic pain and was developed as an assessment tool for 
the evaluation of treatment approaches. The scale has three 
parts, which were developed a priori, where the first part 
measures 6 general concepts: pain severity and suffering, 
pain-related life interference, dissatisfaction with present 
level of functioning, appraisal of support from significant 
others, perceived life control, and affective distress. 
The second part regards patients’ perceptions of the 
responses of their significant others, and the third part 
measures activities.

No patient input was reported in the development of 
the individual items or scales and no pilot test of the final 
set of items was recorded.32

Psychometric Properties 
The a priori defined factors were confirmed with CFA in 
a sample of 120, mainly male, veterans of the United 
States Armed Services.

Additional studies throughout the following thirty 
years have assessed the original factor structure with 
diverging results. Several studies have performed EFAs 
deriving a different set of factor solutions than the original 
study. None of them support the unidimensionality of the 
affective distress subscale.33–35 Two studies pooled the 
MPI with other self-report instruments in order to derive 
and confirm underlying factors of chronic pain. These 
studies could not confirm the unidimensionality of the 
affective distress subscale.36,37

None of the CFAs conducted have confirmed the ori
ginal factor structure proposed by the developers.38,39 

Internal consistency was calculated with Cronbach’s 
alpha with a score of 0.79 on the affective distress 
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subscale. A subsequent study by Wittink et al calculated 
similar results.40

Conclusion 
The content validity of the MPI is rated as inadequate due 
to lack of patient input in the item development phase. 
Furthermore, no pilot test or cognitive interviews of the 
final set of items were conducted. The a priori defined 
factor structure was confirmed by factor analysis; how
ever, it was rated doubtful due to the small sample size. 
This doubt is enhanced by subsequent studies, where the 
original factor structure could not be confirmed; addition
ally, most of these studies are rated inadequate or doubtful 
due to small sample sizes.

National Institute of Health (NIH) Patient-Reported 
Outcome Measurement Information System 
(PROMIS) Pain Quality Item Bank
PROM Development and Content Validity 
The PROMIS item bank was developed to provide an 
efficient and informative item set for the evaluation of 
a variety of domains of latent traits, including pain.

The items were identified through literature search, 
yielding 644 pain items, that were subsequently sorted in 
a process termed “binning and winnowing” wherein items 
are categorized and subsequently excluded if they are 
either redundant or deemed inconsistent with their 
assigned category. Subsequently, PROMIS Network 
PROM experts revised the remaining items aiming to 
ensure comprehensibility of items, uniformity of response 
options, and recall time. Focus groups were utilized to 
identify gaps in item coverage and to confirm the defini
tions of PROMIS categories. Patients with a wide variety 
of illnesses were recruited from different settings. Finally, 
the developers performed cognitive interviews to ascertain 
the understandability of the items, recollection of relevant 
information from the participants, and response options.41

Psychometric Properties 
A subsequent study conducted EFA on pain quality items 
in the PROMIS item bank. The study derived 6 factors 
including an affective component of pain factor. This 
factor structure was confirmed by CFA. The analyses 
were performed on a mixed sample of general population 
participants and patients with chronic pain.42

Conclusion 
No clear description of the construct to be measured or the 
target population was described in the item development 

study. The participants in the cognitive interviews were 
recruited from a different setting than the participants in 
the focus groups. Furthermore, as the developers did not 
define a target population for the item set, it is doubtful 
whether the included samples in the focus groups or cog
nitive interviews are representative.

Two to four focus groups were conducted for each 
domain. It is unclear if data saturation was reached or to 
what extent new information provided by the participants 
was incorporated in the final set of items.

The study does not state the number of pain items that 
were tested in the cognitive interviews, making it doubtful 
whether the sample size of 44 participants was adequate. 
Given the methodological issues outlined above, the con
tent validity is rated inadequate.

The factor solution was derived with EFA and con
firmed by CFA. The evidence of unidimensionality was 
rated inadequate due to insufficient sample size.

Pain Discomfort Scale (PDS)
PROM Development and Content Validity 
The PDS was developed to provide a brief measurement 
tool to distinguish pain-affect from other dimensions of 
pain. Sixteen items were generated based on patient state
ments from a chronic pain program, and they were tested 
for relevance in a survey with 59 patients with chronic 
pain. The patients were asked to rate relevance on a five- 
point Likert scale. Ten items were retained in the final 
PROM.

Psychometric Properties 
A principal axis factor analysis was conducted on the PDS 
along with the affective subscale of MPQ, Beck 
Depression Inventory, and four measures of pain intensity 
(VAS, NRS, BS-11, PPI) revealing the two factors “pain 
intensity” and “pain affect”. The PDS was tested for inter
nal consistency with a Cronbach’s alpha of 0.77.43

Conclusion 
Even though the construct that the PDS intends to measure 
is clearly described, no definition of the target population 
or context for use is provided. The item generation process 
was not clearly described since no information on the 
original 16 items was provided. The items were tested 
quantitatively for content relevance; however, no final 
test of the retained items was conducted and there was 
no reported test for content coverage or understandability. 
The PROM development, therefore, is rated inadequate. In 
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addition, the included sample size was inadequate to prove 
the unidimensionality of the two factors revealed by the 
EFA.

Profile of Chronic Pain: Screen (PCP:S)
PROM Development and Content Validity 
The PCP:S was based on a multidimensional conceptual 
model of chronic pain and developed as a brief screening 
tool to assess the impact of chronic pain in the non-clinic- 
referred general population. The authors considered that 
the dimensions “severity”, “interference” and “emotional 
burden” were the key aspects of pain to be measured.

The items were generated by a review of the literature 
describing the aforementioned constructs.

Psychometric Properties 
The scale was tested psychometrically with CFA and 
Cronbach’s alpha in a national sample of 2449 adults.44

A subsequent study investigated the factor structure 
and internal consistency of the PCP:S in a sample of 244 
patients from primary care living with chronic pain.45

The CFA confirmed the original factor structure in the 
sample of primary care pain patients, and Cronbach’s 
alpha was calculated for all subscales with a value of 
0.91 for the “emotional burden” subscale.

Conclusion 
The PCP:S was developed to assess chronic pain in a well- 
described population and context; however, the item 
development phase was not reported. As a result thereof 
it is unclear whether patients were involved in the item 
development phase and whether the method used was 
adequate to ensure content relevance, content coverage, 
and understandability. Content validity, therefore, is rated 
inadequate.

The CFA confirmed the unidimensionality of the “emo
tional burden” subscale.

The Vulvar Pain Assessment Questionnaire (VPAQ)
PROM Development and Content Validity 
The VPAQ was developed to provide clinicians with 
a brief, yet comprehensive, questionnaire for assessing 
vulvar pain. The authors stated that some of the subscales 
might apply to other pain categories. The questionnaire 
consists of 55 items divided into 6 subscales, including 
one that considers the affective component of pain.

The items were identified from literature review, 
a review of similar measures, and lay websites. The 
selected set of items was reviewed for relevance, content 

coverage, and understandability by an expert panel con
sisting of four health professionals and one layperson with 
personal experience of vulvodynia. The questionnaire was 
pilot tested in a small group of students and community 
members known to the first author. There was no report of 
whether anyone in the pilot test had vulvodynia.46

Psychometric Properties 
Six factors were identified after examining the item dis
tributions for normality, as well as maximum likelihood 
factor analyses with an oblique rotation and listwise 
deletion.

A subsequent study of the VPAQ conducted explora
tory structural equation modeling. This analysis confirmed 
the fit of the original factor structure of all the subscales, 
except the “coping” subscale. Both studies calculated 
Cronbach’s Alpha for each subscale with values ranging 
from 0.77 to 0.89. A specified list of the values for each 
subscale was not provided.47

Conclusion 
Even though a clear description of the construct and target 
population was provided, the PROM development was 
rated inadequate as, a) only one patient was included in 
the item development phase; b) whether the patient input 
had any consequence for the composition of the final set of 
items is not described, and c) the pilot test was not con
ducted in a sample representing the target population.

The unidimensionality of the factors was established in 
both studies with EFA based on inadequate sample sizes.

Discussion
Summary of Evidence
This review identified studies of 10 PROMs that aimed to 
measure the affective component of pain. Scrutiny of the 
methodology in the studies showed that none of the iden
tified PROMs had adequate content validity according to 
the COSMIN manual. Seven development studies did not 
report assessments of any of the three components of 
content validity (relevance, comprehensiveness, under
standability); and none of the 10 assessed all three com
ponents, rendering the content validity unknown, and thus 
inadequate as defined by COSMIN. The number of studies 
that are cited for each included PROM in the results 
section varied because some PROMs had been validated 
or investigated in other ways in and more settings than 
other PROMs.
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The dimensionality of the PROMs was most often 
validated by EFAs. Most of these validity studies con
cerned the unidimensionality of the MPQ and MPI and 
were unable to confirm their original factor structure. 
None of the items in the 10 identified PROMs’ affective 
scales have been tested for invariant measurement 
properties.

Cronbach’s alpha was estimated for six of the ten 
PROMs; however, if unidimensionality is not established 
before Cronbach’s alpha is calculated, it is hard to interpret 
the value of Cronbach’s alpha since unidimensionality is 
the prerequisite for a meaningful interpretation of 
Cronbach’s alpha.

The COSMIN manual was published in 2018 and the 
10 scrutinized PROMs were all developed prior to this 
manual that emphasizes the importance of content validity. 
Even so, content validity is considered the key measure
ment property of a PROM to ensure that we know what we 
are measuring.48 Therefore, the results from previous stu
dies using these 10 PROMs might be questionable. In 
addition, most of the investigated PROMs also had inade
quate or doubtful psychometric measurement properties. 
This can lead to over or underestimation when utilizing the 
PROM, due to measurement invariance: the risk that the 
same construct is not measured equally among people with 
eg different diagnoses, cultures, languages, or genders.49

Contemporary literature recommends the use of 
PROMs as an outcome measurement in clinical trials 
studying patients with chronic pain, highlighting the 
MPQ and MPI as well-documented and widely used out
come measures.11,50 Our search revealed no systematic 
reviews of pain PROMs investigating the affective com
ponent of pain. However, other reviews have assessed the 
content validity of pain PROMs concerning other domains 
of pain, finding inadequate content validity.51,52 Hence, 
this review adds to the list of systematic reviews demon
strating inadequate content validity of PROMS in pain 
measurement.

The main result of the present systematic review was 
the lack of patient involvement in the item development 
phase along with insufficient and imprecise definitions of 
target populations. This might lead to a poor distinction 
between chronic pain in different patient groups when 
applying the questionnaires in a clinical setting, eg it is 
plausible that patients with lower back pain have 
a distinctively different experience of pain than patients 
with chronic pancreatitis.53 This problem could be aggra
vated by the novel classification of chronic pain in ICD- 

11, where emphasis is placed on the distinction between 
different subgroups of patients with chronic pain. The 
present review demonstrates that we do not have 
a validated tool to make such a distinction.

This calls for PROMs that can encompass well-defined 
latent constructs with high-quality evidence: high content 
validity and adequate psychometric measurement proper
ties targeting specific (sub)-populations of patients with 
pain.

Strengths and Limitations
The main strength of this review is the composition of the 
review team including experts on content, ie pain, and 
methodology, eg systematic review and PROM methodol
ogy. This ensured adherence to the criteria of systematic 
reviews defined by PRISMA and to the rigorous assess
ment protocol of COSMIN.

The COSMIN checklist is a manageable tool that pro
vides a detailed and systematic assessment of the PROM 
development process: the importance of high content 
validity is emphasized, as all PROMs must be based on 
a thorough and detailed development process incorporat
ing members of the target population through qualitative 
methods. If the development process is rated as inade
quate, the psychometric properties regardless of how they 
are conducted, are implicitly inadequate. However, regard
ing the assessment of dimensionality, the COSMIN check
list has some shortcomings. Exploratory and confirmatory 
factor analyses receive almost identical ratings: “adequate” 
and “very good”, respectively; and CFA receives the same 
rating as Item Response Theory (IRT) and Rasch models 
with a good fit. However, EFAs are not confirmatory tests 
and are thus unable to confirm an alleged factor structure. 
Exploratory factor analyses are able to generate hypoth
eses of factors, extracted from the data and not from 
patient interviews, but they cannot confirm the unidimen
sionality of items in one or more qualitatively hypothe
sized domains developed from interviews with patients. 
Furthermore, factors generated by data without direct 
patient input are arguably inferior to factors identified 
through qualitative methods. Considering CFA the 
COSMIN checklist does not assess whether a p-value, 
with its corresponding confidence interval, has been 
reported or if the p-value is adequate, which can raise 
doubts about the adequacy of the CFA. Item Response 
Theory and Rasch analysis are rated equally in the 
COSMIN checklist. However, we consider Rasch analysis 
as more strict than other IRT models, as Rasch models are 
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the only models which ensure invariant measurement 
(called specific objectivity by G. Rasch) and 
sufficiency.54,55 The Non-Rasch IRT models and the CFA 
can all provide evidence of unidimensionality, but addi
tional analyses on invariant measurement (differential item 
function or DIF) are needed if these psychometric analyses 
are used.49,56

Of the included articles in this review, 11 (27,5%) of 
these were identified through the initial search strategy, 
whereas citation tracking identified the remaining 29 
(72,5%) articles. This could be considered a limitation of 
the review. However, the search strategy was developed in 
cooperation with an information specialist at a university 
library, followed by the procedure outlined by PRISMA 
and COSMIN. Of note, most of the included PROMs were 
developed 20–40 years ago, which might explain why 
their development studies did not appear in the original 
search due to different MeSH term registration.

This review only included PROMs measuring the 
affective dimension of pain. This might be considered 
a limitation, as many generic PROMs measuring emo
tional burden exist and these are used along with pain 
questionnaires in clinical settings and research.11 The defi
nition of the affective or emotional component of pain is 
unclear. IMPAACT recommendations distinguish between 
the emotional function of pain patients and the affective 
quality of pain.11 Arguably, the emotional distress derived 
from pain can be difficult to distinguish from the pain 
itself.57 However, measurement tools aiming to measure 
only pain intensity may be amiss in distinguishing key 
emotional factors of importance to the patients. Likewise, 
generic instruments measuring emotional burden may miss 
factors relevant to the population of patients with chronic 
pain. In practice, this could open the possibility that there 
may be unexplored factors of relevance to the population, 
or various subpopulations of patients with chronic pain, 
that clinicians should be aware of.

Conclusion
Compared to modern standards of psychometric develop
ment of PROMs via the COSMIN manual’s criteria, all of 
the 10 identified PROMs measuring the affective dimen
sion of pain are inadequate regarding content validity and 
psychometric properties.

Implications for Research
There is a need to develop new PROMs that can ade
quately measure the effect of psychological interventions 

when treating chronic pain. Existing PROMs measuring 
the affective component of pain cannot be recommended 
for this use. Most importantly, besides high content valid
ity and unidimensionality of each proposed scale, such 
a PROM will need to be assessed for DIF across the 
different classifications of chronic pain in the ICD-11.
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