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Abstract

Introduction Patient-reported outcomes measures (PROMs) are increasingly prevalent in healthcare and used for shared
decision-making and healthcare quality evaluation. However, the extent to which patients with varying health literacy levels
can complete PROMs is often overlooked. This may lead to biased aggregated data and patients being excluded from stud-
ies or other PROM collection initiatives. This cross-sectional study evaluates the comprehensibility of 157 well-known and
widely used PROM scales using a comprehensibility checklist.

Methods Pairs of two independent raters scored 157 PROM scales designed for adults included in the 35 sets of outcome
information developed as part of the Dutch Outcome-Based Healthcare Program. The PROM scales were scored on the
eight comprehensibility domains of the Pharos Checklist for Questionnaires in Healthcare (PCQH). Interrater agreement of
domain ratings was assessed using Intraclass Correlation Coefficients or Cohen’s kappa. Subsequently, final ratings were
established through discussion and used to evaluate the domain-specific comprehensibility rating for each PROM scale.
Results Comprehensibility of a large number of PROM scales (n = 157), which cover a wide range of diseases and conditions
across Dutch medical specialist care, was assessed. While most PROM scales were written at an accessible language level,
with minimal use of medical terms, instruction clarity, number of questions, and response options emerged as significant
issues, affecting a substantial proportion of PROM scales. Interrater agreement was high for most domains of the PCQH.
Conclusion This study highlights the need for greater attention to the comprehensibility of PROMs to ensure their acces-
sibility to all patients, including those with low health literacy. The PCQH can be a valuable tool in PROM development
in addition to qualitative methods and in selection processes enabling comparison of comprehensibility between PROMs.
However, the PCQH needs further development and validation for these purposes. Enhancing the comprehensibility of
PROMs is essential for their effective incorporation in healthcare evaluation and decision-making processes.

shared decision-making and personalized treatment [7-9],
while aggregated data across care providers can be used
in quality improvement through benchmarking and shared
learning [10-12]. Additionally, aggregated PRO data serves

1 Introduction

Patient-reported outcomes (PROs) are becoming increas-
ingly important in clinical trials as well as in daily routine

healthcare and are considered essential in value-based
healthcare [1-3]. Various national health authorities now
recommend routine collection of PROs from patients receiv-
ing medical specialist care [2, 4—6]. Studies show that
patient-level PRO data can enhance patient engagement,
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to provide real-world evidence on treatment effectiveness
and safety [13, 14] and ensures accountability to payers and
the public [15]. Therefore, patient-reported outcome meas-
ures (PROMs) are increasingly included in core outcome
data collection initiatives [16—18]. To achieve the potential
benefits of using PROMs in all patients and to obtain high-
quality aggregated data, it is important that every patient can
participate, particularly when PROMs are embedded in the
clinical workflow. However, PROM implementation studies
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Key Points for Decision-Makers

As the use of patient-reported outcomes measures
(PROMs) becomes more widespread in healthcare,
including their integration into clinical workflows, it is
essential that all patients, including those with low health
literacy, can understand and complete PROMs.

This study shows that comprehensibility of PROMs can
be improved. Especially by including clear instruction
for patients and paying attention to the number of ques-
tions and answers.

More attention is needed for comprehensibility when
developing or selecting PROMs to be implemented in
initiatives supporting the decision-making process or
healthcare evaluation. The Pharos Checklist for Ques-
tionnaires in Healthcare (PCQH) is a valuable tool but
needs further development and validation for these
purposes.

show challenges regarding the comprehensibility of PROMs
(i.e., the degree to which the PROM is correctly understood
by patients) [19-22].

Problems with comprehensibility are of particular con-
cern in people with low (health) literacy, which is a world-
wide problem [23-25]. For instance, in the Netherlands, one
in four people have insufficient or limited health literacy
skills [26, 27]. They face difficulties in obtaining, under-
standing, appraising, and using health information when
making health-related decisions [28], for example, when
filling in PROMs. A part of this population also has low
basic literacy skills [29]. Health literacy is recognized as a
major determinant of health and socioeconomic health dis-
parities by the World Health Organization [30] and lower
health literacy is associated with poorer health outcomes
and increased mortality [25, 31].

To ensure that every patient, regardless of their health lit-
eracy skills, can participate and benefit from discussing their
own PRO data during consultations and to obtain PRO data
that represents the entire population for quality assessment
purposes, it is crucial that everyone can understand PROMs!
[32, 33]. Consequently, various well-defined frameworks to
support PROM development [e.g., International Society for

! Besides comprehensibility of PROMs other factors, e.g. accessi-
bility, time constraints, interest in the subject matter, perceived rele-
vance of questions and situational contexts, can influence the patient’s
ability and willingness to complete a questionnaire accurately.
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Pharmacoeconomics and Outcomes Research (ISPOR) [34]
and selection [e.g. International Consortium for Health Out-
comes (ICHOM) [35], COnsensus-based Standards for the
selection of health Measurements Instruments (COSMIN)
[36], PROM-cycle [37], and International Society for Qual-
ity of Life Research (ISOQOL) [38] emphasize the impor-
tance of comprehensibility [16, 17, 22—-40]. For instance,
the ISPOR PRO Good Research Practices Task Force
advises to use cognitive interviews to ensure that respond-
ents understand how to complete the PROM, the meaning
of the questions, and how to use the response scales [41,
42]. In addition, according to the COSMIN guideline and
the PROM-cycle, the comprehensibility of PROMs impacts
content validity, which is often considered to be the most
important psychometric property of a PROM [43]. Thus,
it is recommended to use qualitative methods that involve
patients, such as cognitive interviews, to assess the compre-
hensibility of PROMs [43]. However, a scoping review by
Wiering et al. shows that only in 51% of developed PROMs,
patients were involved in testing for comprehensibility [44].
Other studies show that, for example, the readability level
of PROMs is higher than recommended [45—47]. This may
result in lower completion rates or hinder accurate comple-
tion, compromising PROM validity and excluding people
with low (health) literacy [32, 33, 45].

Little is known, however, about how the degree to which
PROMs are easy to use, varies between PROMs as quali-
tative methods assessing the comprehensibility of PROMs
make it difficult to compare the comprehensibility of
PROMs between populations or PROMs. Moreover, in situ-
ations where a large number of PROMs need to be evaluated
for comprehensibility, for example, during PROM selection,
it is often impractical to conduct qualitative studies on mul-
tiple PROMs as this is time-consuming and requires specific
expertise.

The aim of this study was to evaluate the comprehensi-
bility of the PROMs included in the 35 core outcome sets
that were developed as part of the Dutch Outcome-Based
Healthcare Program (2018-2023), which was a national ini-
tiative to stimulate the collection of routine patient-reported
and clinical outcomes in daily medical specialist care. A
core outcome set, further referred to as “outcome set,” is an
agreed standardized collection of important outcomes and
how they should be measured in a specific area of health or
health care [48]. The program was initiated as part of the
national policy agenda for medical specialist care agreed
upon by all relevant umbrella organizations and conducted
under the auspices of the Dutch Ministry of Health, Welfare
and Sport [2, 49].
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2 Methods
2.1 Dutch Outcome-Based Healthcare Program

In the Outcome-Based Healthcare Program, disease/con-
dition-specific working groups consisting of mandated
representatives of the umbrella organizations representing
all stakeholders involved in Dutch medical specialist care
(including patient organizations), have developed 33 out-
come sets to support shared decision-making and healthcare
quality evaluation [50]. The process was facilitated by the
Dutch National Health Care Institute by providing meth-
odological and organizational support. The program was
assigned with the task of developing 36 outcome sets for
diseases and conditions representing a considerable part of
the Dutch national disease burden [50, 51]. Due to practical
considerations, 33 sets were eventually developed (Online
Resource 1). In addition, two sets of Generic PROMs (for
adults and children) were developed, consisting of PROs
that reflect common areas of disease impact for all patients
in medical specialist care [49, 52, 53]. In this study on the
comprehensibility of PROMs, outcome set exclusion cri-
teria were: (1) sets without PROMs, (2) sets developed for
children, and (3) sets that were not approved (yet) by all
participating umbrella organizations.

2.2 Pharos Checklist for Questionnaires
in Healthcare

Pharos, the Dutch Centre of Expertise on Health Disparities,
developed a checklist to evaluate and improve the compre-
hensibility and accessibility of questionnaires for adults with
low health literacy, the so-called “Pharos Checklist for Ques-
tionnaires in Healthcare” (PCQH) [54]. Types of healthcare
questionnaires that can be assessed with the PCQH include,
for example, PROMs, patient reported experience meas-
ures (PREMs), and questionnaires for scientific studies or
nationwide surveys. Pharos is committed to reduce avoidable
health disparities due to socio-economic conditions [55] and
is frequently involved in the development and adaptation of
health questionnaires. To do this, Pharos employs a stand-
ardized qualitative methodology [56] based on think aloud
principles and the use of probing questions for rewording
and testing with persons with low literacy levels [57, 58].
Based on the experiences gained through this work and sub-
stantiated by scientific publications [32, 59—64], the PCQH
was developed.

The PCQH consists of four components: (1) comprehen-
sibility, (2) accessibility, (3) layout, and (4) validation. In our
study we focus on comprehensibility, which we define as:
the ease with which the intended patient population of the
PROMs can understand, interpret and accurately respond to

the questions or items presented. In the PCQH, comprehen-
sibility comprises the following eight domains: (1) language
level, (2) presence of a brief and clear instruction, (3) num-
ber of questions, (4) number of answer options, and the use
of: (5) questions in active voice, (6) medical terms/abbre-
viations, (7) concrete questions, and (8) statements. Each
domain is rated using a color-coded ordinal or nominal scale
where “green” denotes “optimal” adherence to the domain
criteria, “orange” denotes “acceptable” adherence and “red”
denotes “significant inadequacies” that require substantial
revisions for enhanced clarity and accessibility.

Since the PCQH was originally intended to support the
development of new or adapting existing complete question-
naires in healthcare (i.e., evaluation of complete PROMs
instead of rating multiple PROM scales), several changes
were made to the criteria used for rating some of the eight
domains to better align with the goals of this study. A
detailed overview of the domain-specific definitions and
ratings, as well as the changes that were made to the PCQH,
are presented in Table 1. We evaluated comprehensibility
at the scale level of PROMs, meaning that for multidimen-
sional PROMs the PCQH was applied to each individual
scale. For example, the Michigan Hand Outcomes Question-
naire consists of six scales that measure multiple PROs [65];
only the scale activities of daily living was included in the
outcome set for “hand and thumb base osteoarthritis” and
assessed for comprehensibility in this study. Therefore, the
number of questions allowed for a green or orange rating
was reduced relative to the original version of the PCQH,
which is intended to be applied to a complete questionnaire.
Threshold values for acceptable length of individual scales
were derived from the balance between minimizing patient
burden and maintaining scale reliability. In this regard, we
established that a maximum of six questions would receive
a green rating, as this represents the minimum number of
questions that still achieves acceptable internal consistency
reliability (Cronbach’s alpha = 0.72) at the group level
assuming relatively low inter-item correlations of 0.3 [66].
Furthermore, for a green rating in the domain “questions
in active voice,” an absolute number of questions with the
unfavorable property is tolerated in the original version
of the PCQH. Applying this threshold disproportionately
penalizes longer questionnaires. To ensure a fair and bal-
anced evaluation, we adjusted the criteria so that ratings in
this domain consider the proportion of questions in active
voice rather than their absolute number. To be able to rate
more objectively, the criteria used to rate the domains of
“concrete questions” and “statements” have been adapted
from nominal in the original version of the PCQH to rational
in this study. Again, to not penalize longer PROM scales,
percentages are used instead of absolute numbers.
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Table 1 Eight comprehensibility domains and their ratings

Domain

Definition

Rating

Language level

Presence of a brief and clear instruction

Number of questions®

Number of answer options

Questions in active voice?

Medical terms/abbreviations

Concrete questions®

Statements®

The language level, according to the Common
European Framework of Reference for Languages
(CEFR) [Council of Europe, 2023], of a PROM,
was determined using “Klinkende Taal” [Klinkende
Taal, 2023]. “Klinkende Taal” is an online tool that
provides its judgment of the (Dutch) language level of
a text based on a list of difficult words and a linguistic
and syntactic analysis. Assessment of language level
was structured, so texts were consistently entered into
“Klinkende Taal.” Language level was determined
successively for (1) the instruction, (2) the questions
and answer categories, and (3) instruction, questions,
and answer categories.

Good instruction is defined as being brief and clear.

Number of questions in the PROM.

Maximum number of answer options in the PROM.

Percentage of questions in active voice. In an active sen-
tence, the subject is also the doer or acting person. In
a passive sentence, the subject undergoes something
instead of performing the action.

Commonly used medical terms (e.g., diabetes) and
abbreviations (e.g., CT scan, MRI) are rated green.

Percentage of concrete questions. With concrete we
mean that questions are specific rather than general
and are about everyday situations with clear examples
and avoid hypothetical descriptions.

Percentage of questions not formulated as a statement.

Green: Al, A2, and B1
Orange: B2
Red: C1

Green: maximum of ten lines and clear instructions,
which include the purpose or subject of the PROM, con-
tain a fill-in instruction, and is addressed to the patient

Orange: all other kinds of instructions

Red: > 20 lines and/or absence of clear instructions,
which lack either the purpose or subject of the PROM,
a fill-in instruction, and/or is not addressed to the patient

Green: < 6 questions
Orange: 7-10 questions
Red: > 11 questions

Green: maximum number of answer options = 4 or NRS
(0-10 or 1-10)

Orange: maximum number of answer options = 5

Red: maximum number of answer options > 5 or PROM
contains an open question

Green: 100% of questions in active voice
Orange: 26-99% of questions in active voice

Red: < 25% of questions in active voice

Green: no medicals term or abbreviations

Orange: medical terms and abbreviations are explained
Red: medical terms or abbreviations without explanation
Green: 100% concrete questions

Orange: 26-99% concrete questions

Red: < 25% concrete questions

Green: 100% of questions is not a statement
Orange: 26-99% of questions is not a statement

Red: < 25% of questions is not a statement

CT scan computed tomography, MRI magnetic resonance imaging, NRS numerical rating scale, PROM patient-reported outcome measure

#The PCQH is intended to be applied to a complete questionnaire. In this study, PROM scales were assessed and therefore the rating of the
domain number of questions has been adjusted (original rating was: green < 20 questions, orange 21-25 questions, red > 26 questions)

The criteria used to rate this domain have been adjusted compared with the original version of the PCQH (where absolute numbers were used)
to not penalize longer PROMs (original rating was: green, absence of auxiliary verbs; orange, < 3 questions containing auxiliary verbs; red, > 4
questions containing auxiliary verbs)

“To be able to rate more objectively and to provide a more detailed insight into the characteristics of different PROMs, the criteria used to rate
these domains have been adapted from nominal in the original version of the PCQH, to rational in this study. In order to not penalize longer
PROMs, percentages are used instead of absolute numbers (original rating of concrete questions domain was: green, questions on everyday situ-
ations with a clear example; orange, hypothetical questions; red, general questions. Original rating of statements domain was: green, no state-
ments; orange, statements with the answer options ja/no or for/con; red, statements with response scales)

Program and were trained by Pharos (H.v.B. and G.B.) to
apply the PCQH. For calibration, the comprehensibility
of the eight scales of the SF-36 [67] was assessed by the

2.3 Analyses

All eight raters were methodologists with expertise in
PROMs, employed by the Outcome-Based Healthcare
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Table2 Agreement between
assessors

Domain Absolute 95% CI Statistic ~ Value*  95% CI
agreement

Language level 99% 98-100%  Kappa 0.92 0.82-1.00
Presence of a brief and clear instruction ~ 77% 70-84% Kappa 0.61 0.50-0.80
Number of questions 96% 94-99% ICC 1.00 1.00-1.00
Number of answer options 97% 94-100%  Kappa 0.94 0.90-1.00
Questions in active voice 79% 72-85% ICC 0.95 0.93-0.96
Medical terms/abbreviations 94% 91-98% Kappa —0.02 —0.03-0.00
Concrete questions 72% 66-80% ICC 0.98 0.98-0.99
Statements 83% 77-89% ICC 0.91 0.88-0.93

CI confidence interval, ICC intraclass correlation coefficient

#Interpretation of the ICC: an ICC > 0.90 indicates good agreement; a kappa value of 0.81-1 is considered
“almost perfect agreement,” a value of 0.61-0.80 is considered “substantial agreement;” lower values indi-
cate insufficient agreement between assessments [69, 70]

methodologists. Differences and similarities were discussed
to reach a consistent interpretation of each domain.

The methodologists were divided into fixed pairs and
PROM scales were assigned to these pairs. When a PROM
consisted of multiple scales, all included scales of the
PROM were assigned to the same pair. Subsequently, each
PROM scale was independently assessed by both members
of a pair. An online tool was used to assess the (Dutch) lan-
guage level of a text (Klinkende Taal) based on a computer
algorithm consisting of a preexisting list of difficult words
and a linguistic and syntactic analysis [68]. Differences in
assessment were discussed in a consensus meeting within
each pair and if no conclusion was reached a third asses-
sor was consulted. As a result, each pair provided one final
assessment per PROM scale on the eight comprehensibil-
ity domains of the PCQH. All descriptive results regarding
the comprehensibility of the PROM scales in this study are
based on these final ratings.

The interrater agreement between the assessment of
comprehensibility by the two methodologists, prior to the
consensus meeting, was evaluated for each domain by exam-
ining the absolute percentage of agreement and its corre-
sponding 95% confidence interval. For the four domains
measured on a ratio scale (number of questions, active voice
in questions, concrete questions, statements), the intraclass
correlation coefficient (ICC) was determined. This was
based on a two-way analysis of variance (ANOVA) model
for single measurements and absolute agreement (ICC type
2,1 according to Shrout & Fleiss) [69]. For the interpretation
of the ICC, it is assumed that an ICC > 0.90 indicates good
agreement. For the four domains measured at an ordinal
level (all other domains), the kappa statistic was calculated.
The interpretation of the kappa values follows the classifi-
cation of Landis and Koch, where a kappa value of 0.81-1
is considered “almost perfect agreement,” and a value of
0.61-0.80 is considered “substantial agreement” [70]. Lower
values indicate insufficient agreement between assessments.

3 Results
3.1 Outcome Sets and PROMs Selected for Analyses

A total of 6 of the 35 outcome sets (33 disease/condition-
specific sets and 2 Generic PROM sets) developed in the
Outcome-Based Healthcare Program were excluded from
the study. The cataract set and macular degeneration set did
not contain PROMs, and the pancreatic cancer set and renal
cell carcinoma set were not approved (yet) by the boards
of all participating umbrella organizations. In addition, the
asthma in children set and the generic PROM set for chil-
dren were excluded as the focus of this study is on PROMs
for adults. The remaining 29 outcome sets included a total
of 157 PROM scales. All 157 PROM scales were indepen-
dently assessed as described in the “Methods” section. A
third assessor was consulted for six PROM scales. Online
Resource 2 contains the comprehensibility profiles of each
of the 157 PROM scales.

3.2 Agreement Between Assessors

Agreement between assessors was predominantly high, with
ICC/kappa in most domains compatible with good agree-
ment according to the specified cutoff values (Table 2).
Absolute agreement was lower for most ratio variables
(active voice in questions, concrete questions, statements).
This can be explained by a wider range of possible values
compared with ordinal variables, making the chance of exact
agreement between assessors smaller. The negative kappa
value for the domain medical terms/abbreviations indicates
lower agreement than could be expected by chance, despite
high absolute agreement. Inspection of the data revealed that
this was caused by uneven distribution of assessments across
categories, with nearly all assessments falling into the green
category. The domain of instructions is the only domain
with a low degree of agreement that cannot be explained by
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reasons other than assessment discrepancies. These discrep-
ancies were due to varying interpretations of which section
of a PROM should be identified as the instruction.

3.3 Comprehensibility Results per PCQH Domain

Next, we address the results per domain based on the final
ratings among the pairs of assessors (Fig. 1).

Almost all PROM scales (91%) were judged to be written
on Al, A2, or BI language level according to the Common
European Framework of Reference for Languages (CEFR),
which constitutes optimal adherence with the criteria for
language level (Fig. 1) [71]. No PROM scale was written
on language level C1 (red). We observed that in general the
language level of the PROMs' instruction was rated more
difficult (68% of the instruction's language level ratings were
green) than that of the questions (91% of the questions' lan-
guage level ratings were green) (data not shown in Fig. 1).

Only 48% of PROM scales included a general instruction
(that was directed at the patient) and contained the subject/
purpose of the PROM scale and a fill-in instruction. For a
slightly smaller proportion, the rating was red (39%). These
include PROM scales that lacked any form of instruction
(15% of all PROMS).

With respect to the domain “number of questions,” we
found that PROM scales with one question were most
common, followed by PROM scales with ten questions
(Fig. 2). More than half (54%, green rating) of the PROM
scales contained six or fewer questions (Figs. 1 and 2).
Only 13% of PROM scales contained 11 or more questions
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(red rating), with a maximum of 66 questions. Approxi-
mately half of all PROM scales (54%) contained a maxi-
mum of four answer options and/or used a numeric rating
scale (NRS) ranging from O or 1 to 10. For almost one in
five PROM scales (18%), the number of answer options
was more than five or the PROM scale contained an open
question.

Questions in a PROM scale were either all formulated
actively (87%) or predominantly formulated passively (8%).
This pattern was also seen in the concrete questions domain
(72% exclusively concrete questions versus 11% predomi-
nantly non-concrete questions).

Ab hh***breviations were not used at all in the assessed
PROM scales and the use of medical terms was almost
absent (98%). In four PROM scales, medical terms were
used with (orange rating) or without (red rating) explain-
ing them in lay terms.

Most PROM questions consisted of only interrogative
sentences (green, 72%). Although the red category theo-
retically also includes PROMs that consist of a combi-
nation of interrogative sentences and statements (< 25%
interrogative sentences), all PROM scales that are rated
red on this domain (25%) consisted of statements only.

Table 3 shows the PROM scales that had a green rating
on all eight domains of the comprehensibility component
of the PCQH.
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Table 3 Most comprehensible PROM
PROM scales

Scales

EORTC-QLQ-C30°

EORTC-QLQ-Br23P
NRS fatigue

NRS pain intensity
NRS itch

VAS tch
TOPICS-SF¢

Physical functioning, fatigue, cognitive functioning, mental health,
sleep problems, shortness of breath, anorexia, nausea and vomiting,
diarrhea

Body image, sexual functioning, arm/hand-symptoms, breast-symptoms
Not applicable

Not applicable

Not applicable

Not applicable

NRS Quality of Life

EORTC-QLQ European Organization for Research and Treatment for Cancer Quality of Life Question-
naire, NRS numerical rating scale, PROM patient-reported outcome measure, TOPICS-SF The Older Per-
sons and Informal Caregiver Survey—Short Form, VAS visual analogue scale

#The EORTC-QLQ-C30 scales obstipation, role functioning, and pain received an orange overall evalua-
tion. The scales social functioning, financial problems and quality of life received a red overall evaluation

°The EORTC-QLQ-Br23 scale systemic side-effects received an orange overall evaluation

“The TOPICS-SF scales pain and physical functioning received an orange overall evaluation. The scales
anxiety, perceived global health, and social functioning received a red overall evaluation

4 Discussion

The current study provides an extensive evaluation of
the comprehensibility of 157 widely used and previously
validated PROM scales included in 28 disease/condition-
specific outcome sets and one generic PROM set that were
developed as part of the National Outcome-Based Health-
care Program in the Netherlands.

A total of 18 out of 157 PROM scales (11%) had a
green rating on all eight domains of the comprehensibil-
ity component of the PCQH and should be easy to use
for all patients. Most PROM scales are on an appropriate
language level and largely free from medical terms and
passively formulated questions. However, approximately
half of all PROMs lacked clear instructions. In fact, in 15%
of all cases instructions were completely absent. Moreo-
ver, we found that individual PROM scales regularly com-
prised more than ten questions and five response options
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per question. These factors reduce comprehensibility and
may result in obtaining biased outcomes and preclude the
participation of patients with lower (health) literacy skills
in PROM initiatives.

A strength of this study is that a large number of PROM
scales was assessed, which covers a wide range of dis-
eases and conditions across Dutch medical specialist care.
This suggests that the evaluated PROM scales constitute
a representative sample of those that are now in use. Fur-
thermore, the analysis that is presented results from final
ratings by trained PhD level raters with expertise in out-
come assessment and PROMs. The interrater reliability
of the individual ratings was high for most domains. An
exception is the instruction domain. Further examination
of this finding showed that this was explained by differ-
ences in the interpretation of what part of a PROM to
mark as an instruction. For example, some assessors only
included instructions at the beginning of a PROM, while
other assessors also included instructions that are provided
with individual questions. During the consensus meetings,
this was aligned and therefore resulted in one way of inter-
pretation (i.e. instructions at the beginning of a PROM) for
the final rating of this domain.

A potential limitation of this study is that the use of a
computer algorithm embedded in the “Klinkende Taal”
online tool for assessing language level [68] resulted in
relatively little differentiation between PROMs. This
tool evaluates the (Dutch) language level of a text based
on a list of difficult words and a linguistic and syntactic
analysis [68] and was used to assess the language level
of the PROM scales in this study in a standardized way.
To obtain an impression of the agreement with an expert
judgment of the language level assessments, five carefully
selected PROM scales were assessed both with “Klinkende
Taal” and by an expert from Pharos (G.B.). In this small
sample, the assessed language levels showed little dif-
ference between the expert from Pharos and “Klinkende
Taal;” one PROM scale was judged to have a more diffi-
cult language level by the expert from Pharos, one PROM
scale was judged to have a less difficult language level,
and three PROM scales were judged equal. Another limi-
tation is that the PCQH did not take into account whether
or not qualitative methods were applied when developing
the PROM scale. A final limitation of the study is that the
level of complexity of questions also influences the com-
prehensibility and this is not captured by the domains of
the PCQH. However, previous studies show that PROMs
with complex questions may result in higher average time
to complete. For instance, Van der Willik et al. (2019)
show that the average time to complete the 66-item Dialy-
sis Symptom Index (DSI) was 5.4 min [standard deviation
(SD) 1.6] versus 7.5 min (SD 1.8) to complete the more
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complex 21 symptom-items from the Palliative Care Out-
come Scale—Renal Version (IPOS—Renal) [72].

The results of our study suggest that more attention is
needed for the comprehensibility in the development and
appraisal of PROMs. For example, qualitative methods and
pilot tests are currently the recommended approach to assess
comprehensibility of PROMs [43]. However, many of the
more recent and well-known PROM scales evaluated in
the present study, such as those derived from the PROMIS
item banks or the SF-36 version 2, were developed through
extensive qualitative and quantitative approaches to guar-
antee comprehensibility [73, 74]. Although improvements
in preliminary versions of the respective PROMs through
the application of these methods are well documented, our
results show that this has not resulted in measures that meet
all eight comprehensibility domains that were examined in
our study. This finding suggests that use of the PCQH in
PROM development might complement established methods
for appraising comprehensibility and ultimately lead to the
development of new PROMs that are easier to use for the
intended patient populations. In addition, the fact that in
our study domain scores are reliable across raters suggests
that the PCQH could also be used to compare comprehen-
sibility between different PROMs, which is difficult to do
with qualitative approaches. Comparing comprehensibility
of PROMs may be useful in systematic reviews or to inform
PROM selection in addition to appraisal of psychometric
properties. Online Resource 2 contains comprehensibility
profiles per PROM scale and can be used as a practical tool
during a PROM selection process to gain insight into and
compare the comprehensibility of PROMs.

In this study, the PCQH was used for the first time as a
tool for large scale evaluation of PROM comprehensibility,
as it was originally developed to assess and subsequently
improve comprehensibility of individual healthcare ques-
tionnaires. Although we are able to present some conclu-
sions on the comprehensibility of the assessed PROM scales,
more research is needed to evaluate the comprehensiveness
and validity of the PCQH. This research should focus on
the domains and the cutoff values for the domain ratings
which might be considered arbitrary or subjective without
further evidence to support them. However, for some domain
ratings, such evidence does exist. For example, literature
has shown that patients have trouble distinguishing between
more than five Likert/rating scale response options and pre-
fer four to five. This aligns with the PCQH’s classification
which rates four response options as optimal, five as accept-
able, and more than five as problematic. [73, 75]. Further-
more, there is experimental evidence that that adding clear
instructions substantially reduced the missing item rate and
increased the overall response rate [78]. Finally, the number
of questions is frequently used as a proxy measure of patient
burden in validation studies [76, 77].
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When using the PCQH to support PROM selection, it
might be beneficial to have an overall evaluation measure
of comprehensibility. For example, a graded scoring system
in which numerical values (e.g. 0, 1, 2) are first assigned to
the domains, which are then summed to provide an overall
comprehensibility rating of a PROM scale. Future research
on this should also focus on whether or not all domains need
to be equally represented in such a measure.

Finally, the PCQH consists of three additional compo-
nents not covered in this study: accessibility, layout and
validation [54]. To improve the suitability of PROMs for
all patients, we recommend consideration of these compo-
nents as well. In addition, given the target group of the ques-
tionnaire, it might be needed to offer PROMs in multiple
languages.

In conclusion, we have provided an extensive evalua-
tion of 157 well-known and widely used PROM scales in
eight relevant domains of comprehensibility. Our results
provide actionable insights to improve the comprehensi-
bility of PROMs, such as including clear instructions for
patients and paying attention to the number of questions
and answers. The use of PROMs is increasingly ubiquitous,
including integration of PROMs in clinical workflows. For
such applications it is essential that all patients, including
those with low health literacy, can understand and complete
their PROMs, ultimately facilitating the delivery of person-
centered and more effective healthcare. Therefore, more
attention is needed for comprehensibility when developing
or selecting PROMs to be implemented in such initiatives.
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