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ABSTRACT
Background  Patient-reported outcome measures 
(PROMs) are valuable and necessary tools for establishing 
and maintaining patient-centred healthcare. The PRO-
Psychiatry initiative was primarily initiated to support 
the patient’s voice in treatment decision-making and 
secondarily to monitor patient-perceived quality of care. 
The result of the initiative is a patient-reported instrument 
developed in collaboration between patients and clinicians. 
We aimed to validate the PROM developed for measuring 
self-perceived health among psychiatric patients in North 
Denmark Region, in terms of internal consistency, criterion 
validity and responsiveness.
Method  Patients in contact with a psychiatric hospital 
in the North Denmark Region from September 2018 
to March 2021 were included in the study. The PROM 
constitutes a scale of 17 items covering various aspects 
of self-perceived health including well-being (7 items), 
lack of well-being (5 items) and social functioning (5 
items), where the former domain entails the WHO-5 Well-
Being Index. The potential range of the total scale score is 
0–85. We applied McDonald’s omega, average inter-item 
correlation (AIIC) and differential item functioning (DIF). 
In addition, we used mixed effects analyses to estimate 
temporal correlations. The instrument was compared with 
self-rated overall mental and psychiatric health.
Results  The patient population consisted of 1132 unique 
patients and a total of 2476 responses corresponding to 
one response per patient pathway. McDonald’s omega was 
found to be 0.92 (95% CI 0.92 to 0.93), while the AIIC was 
found to be 0.42 (95% CI 0.39 to 0.44). For DIF, the largest 
systematic variation resulted in a maximum difference of 
2.3 points on the total score when adjusting for the latent 
trait and was found when comparing initial measurements 
with follow-up measurements. The correlation between the 
total score and the outcomes regarding overall physical 
and mental health was 0.52 (95% CI 0.48 to 0.56) and 
0.74 (95% CI 0.72 to 0.76). Similar correlations were 
found for the corresponding changes over time.
Conclusion  The scale showed high consistency and little 
systematic variation between the comparison groups. The 
concurrent correlations and analyses of responsiveness 
coincided with the prespecified hypotheses. Overall, we 
deem the Danish PRO-Psychiatry instrument to possess 
suitable psychometric properties for measuring self-
perceived health among a psychiatric population.

INTRODUCTION
The essence of patient-centred health-
care is a healthcare system that accommo-
dates the patient’s needs and invites shared 
decision-making on treatment to the extent 
possible.1 2 Cocreation with patients is a 
key factor in patient-centred care but is not 
limited to active engagement during treat-
ment consultations.3 4 The patient-reported 
outcome psychiatry (PRO-Psychiatry) project 
is a joint collaboration between regional 
hospital-based psychiatry in the North 
Denmark Region and two national clinical 
quality registries: the Danish Depression 
Database and the Danish Schizophrenia 
Registry.5 6 The initiative supports and encour-
ages patient involvement in many aspects of 
healthcare. The product of this novel collab-
oration is patient-reported outcome meas-
ures (PROMs), which have been developed 
through a series of sessions involving both 
care providers and receivers.7

PROMs in psychiatric healthcare serve as an 
important tool for enhancing patient-centred 
care, as these instruments intend to measure 
traits such as needs, agony and well-being as 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Patient-reported outcome measures are key ele-
ments in patient-centred psychiatric healthcare.

WHAT THIS STUDY ADDS
	⇒ Validation of a patient-reported outcome measure 
of self-perceived psychiatric health developed in 
cocreation with patients in terms of inter-item con-
sistency, differential item functioning, concurrent 
validity and responsiveness.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The instrument may aid the development in quality 
of psychiatric healthcare towards a more patient-
centred orientation.
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experienced by the patient.1 8–10 A psychiatric PROM may 
even to a larger extent reflect the important aspects of the 
individual patient’s condition other than those inferred 
from the clinician-administered scales compared with 
non-psychiatric PROMs.

The purpose of the PROM developed by the PRO-
Psychiatry collaboration is twofold, where the primary 
aim is to enhance patient involvement during treatment 
consultations, in that the questions that constitute the 
PROM are constructed in order to guide the consultation 
towards subjects that are important to the patient in their 
current state of illness.7 At the same time, the instrument 
ensures that the patient is perceived, even in situations 
where the patient otherwise has difficulties stating their 
concerns about treatment or disease progression. More-
over, the PROM allows patients to monitor their own 
health state over time. The secondary purpose is to guide 
quality of care improvement to a more patient-centred 
care setting by monitoring and optimising according to 
indicators of what matters to the patient.2 7 To accommo-
date the second purpose, the scale is implemented for 
registration in the national Danish clinical quality regis-
ters for patients with unipolar depression respectively 
schizophrenia, which did not previously contain informa-
tion on PROMs.5 6

The current study constitutes a paper in a series of 
consecutive articles, which report the main findings of 
the work produced by the PRO-Psychiatry collaboration. 
More specifically, the four papers describe the process of 
tool development, implementation of the tool, evalua-
tion of the implementation and finally validation of the 
tool.7–9 11 12 The subjective validation of the PROM has 
already been finalised as the instrument has been repeat-
edly assessed by healthcare professionals and patients 
during the development phase.7 However, it is also 
important to conduct an objective validation of the scale, 
when the purpose includes quality of care assessment, to 
ensure that the instrument does not measure some other 
patient characteristic than the trait intended.13 Item 
response theory (IRT) provides a valuable methodology 
for such assessment. One of the tools of IRT is differential 
item functioning (DIF), for which the purpose is to inves-
tigate whether any patient subgroups defined by the avail-
able baseline characteristics have certain prerequisites for 
giving a particular response to each item.14 The purpose 
of IRT is to ensure that the scale items under investiga-
tion possess unidimensionality, monotonicity, local inde-
pendence and absence of DIF.15 In fact, according to 
Rosenbaum, these requirements are sufficient criteria to 
display criterion-related construct validity.16 However, the 
COnsensus-based Standards for the selection of health 
Measurement Instruments checklist suggests assessment 
of internal reliability, concurrent validity and responsive-
ness in addition to IRT.17

The objective assessment of the instrument has partly 
been explored as the PROM constitutes various aspects 
of well-being, which entails the WHO-5 Well-Being Index 
(WHO-5 WBI) instrument.18 19 However, a complete 

objective validation of the complete scale is yet to be 
conducted, thus, we aim to assess the internal reliability, 
criterion validity, concurrent validity and responsiveness 
of the PROM developed for patients admitted to psychi-
atric hospitals in the North Denmark Region.

METHOD
Design
Data were collected as part of a local quality improve-
ment project in the North Denmark Region, Denmark. 
The patient characteristics were collected at the first 
visit during the project period. Only patients who were 
recurrent in this period were given follow-up questions, 
however, all measurements including follow-up were 
used for cross-sectional analysis. Temporal analyses were 
conducted on the subgroup of patients who were meas-
ured at multiple occurrences.

Population
Inpatients and outpatients in contact with a psychiatric 
hospital in the North Denmark Region in the period from 
September 2018 to March 2021, older than 18 years of 
age at the time of contact, and who were willing to answer 
the questionnaire during this period were included in the 
study. Healthcare in Denmark is free of charge for all citi-
zens. This includes psychiatric healthcare, which implies 
that the patient sample to a large extent represents the 
general population of referable patients with psychiatric 
disorders in Denmark.

Data
Besides the 17-item PROM, the subjects were asked about 
overall physical and mental health as well as the effect 
of medication on quality of life. In addition, the subjects 
were asked about their education, work status, civil status, 
alcohol consumption and drug abuse, however, these 
questions were only administered at baseline. The date of 
measurement was also recorded.

The questionnaire was linked to data on psychiatric 
hospital contacts using a unique personal identification 
number.20 These data were collected from local patient 
records ranging from November 2016 to October 2021 
and comprised information on diagnoses and date of 
related and previous contacts as well as sex and date of 
birth.

Instrument
The scale under investigation consists of the first 17 
items of the PROM questionnaire (see online supple-
mental table S1). These 17 items can be subdivided into 3 
domains; well-being (7 items), lack of well-being (5 items) 
and social functioning (5 items), where well-being is posi-
tively formulated while the other two domains are nega-
tively formulated. There are six response categories for 
each item and the scoring is performed such that a posi-
tive answer triggers a high score, and a negative response 
triggers a low score. Thus, the items of the well-being 
domain are scored from 0 to 5, where 0 means at no time 
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and 5 means all the time, while scoring for the responses 
of the remaining domains are reversed such that 0 means 
all the time and 5 means at no time.

Outcomes
The three outcomes were patient-reported single-item 
measures and included overall mental health, overall 
physical health and impact of medication on quality of 
life. Specifically, these outcomes were defined as the 
following:

	► In general, would you say your physical health is: Poor, 
fair, good, very good or excellent.

	► In general, would you say your mental health is: Poor, 
fair, good, very good or excellent.

	► During the past 2 weeks, I have experienced side 
effects of my medication which have influenced my 
quality of life: All of the time, most of the time, more 
than half of the time, less than half of the time, some 
of the time or at no time.

The latter question was only given to subjects confirming 
they were on medication for their psychiatric disorder. 
All three outcomes were measured at baseline as well as 
follow-up.

The outcomes are scored such that a positive answer 
triggers a large value, with the largest value being 5, and 
a negative answer triggers a low value, with the lowest 
value being 0 or 1 depending on the number of response 
categories.

Covariates
The following variables were used for dichotomous 
groupings considered in the DIF analysis:

	► Sex, male versus female.
	► Education, graduated high school or other profession 

versus no education or primary school.
	► Work status, currently working versus unemployed.
	► Civil status, living together versus living alone.
	► Alcohol consumption, drinking alcohol more than 

three times a week or more than nine units at the time 
versus less.

	► Drug abuse, abused drugs more than nine times in 
the last 12 months vs less.

	► The number of previous contacts with the psychiatry, 
recurrent versus incident patient.

	► Age at inclusion, above versus below median age.
	► Disease severity, severe versus non-severe psychiatric 

disorder.
	► Disease severity (broad definition), severe versus non-

severe psychiatric disorder.
	► Initial measurement versus follow-up measurement.

We used two definitions of disease severity. In the first 
definition, severe psychiatric disorder was defined as an 
International Classification of Diseases, Tenth Revision 
(ICD-10) diagnosis of F20, F22, F25, F30 or F31. In the 
second and broader version, severe psychiatric disorder 
was defined as an ICD-10 diagnosis of F20–F29, F30, F31, 
F323 or F333.21 For both definitions, the diagnosis was 

acquired at any timepoint in the period from November 
2016 to inclusion.

Statistical analysis
Initially, we conducted a descriptive analysis of baseline 
characteristics as well as a number of times subjects were 
measured in total and stratified by disease severity. Varia-
bles of continuous nature were be presented as medians 
and IQR and categorical variables as frequencies and 
percentages.

For all analyses, we excluded measurements where all 
items in the instrument under investigation were missing. 
Any remaining missingness in the data was managed 
by single value imputation using chained equations.22 
Results are presented with 95% CIs where appropriate. 
All analyses were conducted in Stata V.16 (StataCorp. 
2019. Stata Statistical Software: Release V.16, StataCorp).

Internal reliability
We estimated the McDonald’s omega to assess scale 
consistency.23 In addition, we estimated the average 
inter-item correlations (AIIC) as well as minimum and 
maximum inter-item correlations. The AIIC should 
reflect a trade-off, such that the scale items are consistent 
without being isomorphic, where the latter implies that 
two items may not be identical, or one item may not set 
limits of response for other items. Thus, the AIIC is pref-
erable between 0.2 and 0.4.24 Finally, we calculated cate-
gorical percentages of each item as well as the outcomes 
to assess ceiling and floor effects. We estimated 95% CIs 
using clustered bootstrap with subjects constituting a 
cluster.

Differential item functioning
For the Rasch analysis, we used a graded response model, 
which implies item specific discrimination and difficulty 
parameters.25 26 For each of the covariates and items, we 
estimated the difference in average difficulty displace-
ment (ADD), average difficulty separation (ADS) and 
discrimination between patient groups, defined by the 
covariates while constraining the parameters of the 
remaining items to be equal between patient groups.

For the covariates in which the instrument displayed 
significant DIF, we compared the expected outcomes of 
the patient groups as a function of the latent trait. Again, 
we used the graded response model where the parame-
ters were allowed to vary between patient groups among 
the items which were considered differential, while 
constraining the parameters for the remaining items.

We only estimated the expected outcomes for covari-
ates which induced the largest amount of DIF based on 
the number of items with a statistically significant differ-
ence in ADD, ADS or discrimination as well as the abso-
lute value for a single item using the same measures of 
differential functioning.

Concurrent validity
For concurrent validity, we estimated the correlation 
between the total score of the 17 items with each of the 
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outcomes. Given that the population consists of psychi-
atric patients, we hypothesised that the total score will 
to some extend correlate positively with impact of medi-
cation on quality of life, show moderate to high positive 
correlation with overall physical health and correlate the 
most with overall mental health. We estimated 95% CIs 
using clustered bootstrap with subjects constituting a 
cluster.

Responsiveness
Since responsiveness refers to the ability of measuring 
change over time, we excluded patients with only one 
measurement during the inclusion period. Moreover, the 
subjects were measured at different follow-up times with a 
various number of follow-ups. Thus, we applied repeated 
measures mixed effects analysis on the total score with 
a subject specific random slope. Afterward we estimated 
each of these slopes, which denoted the change in total 
score per time unit. We estimated similar patient-specific 
slopes for each of the outcomes and calculated the corre-
lation between the slopes of the instrument and the 
slopes of each of the outcomes. As for concurrent validity, 
we hypothesised that the slope of the total score will to 
some extend correlate positively with the slopes of the 
impact of medication on quality of life, show moderate 
to high positive correlation with the slopes of the overall 
physical health and correlate the most with the slopes of 
the overall mental health. We estimated 95% CIs using 
bootstrap.

RESULTS
The patient population consisted of 1132 unique 
patients and a total of 2476 responses corresponding to 
one response per patient pathway. Of the total number 
of subjects, 557 (49.2%) patients were only measured 
at baseline. The median number of measurements per 
subject was 2 (IQR 1–2). Almost 50% of the population 
had a severe psychiatric disorder at baseline using the 
broad definition, while less than 14% of both severe and 
non-severe patients recorded that they had abused drugs 
more than nine times in the last 12 months prior to base-
line. Baseline characteristics are presented in table 1.

Internal reliability
The consistency of the complete 17 items of the instru-
ment represented by McDonald’s omega was found to be 
satisfactory with a value of 0.92 (95% CI 0.92 to 0.93). 
The AIIC was, however, found to be in the high end with 
a value of 0.42 (95% CI 0.39 to 0.44). This is explained by 
the rather high maximum inter-item correlation of 0.80 
found between item 11 (I have had thoughts indicating it 
would be better if I was dead) and 12 (I have had thoughts 
about harming myself). The minimum inter-item corre-
lation was found between item 10 (I have experienced 
changes in my normal eating habits) and 13 (because of 
my health problems, my ability to work/take an educa-
tion is impaired) with a value of 0.20.

The categorical percentages of each item are presented 
in online supplemental table S2. There was no strong 
indication of either ceiling or floor effect of either items 
nor the outcomes, however, the subjects tended to answer 
at no time or some of the time to the outcome regarding 
experiencing side effects of their medication. Moreover, 
less than 4% of the responders answered all of the time 
to items 1–5 of the instrument. The same was displayed 
for the two outcomes regarding overall health where less 
than 4% of the responders answered excellent.

Differential item functioning
The results of the DIF analysis represented by difference in 
ADD, ADS and discrimination between patient groups are 
presented in online supplemental table S3. These results 
indicated that the differences in item responses between 
groups were relatively small when adjusted for the latent 
trait. The results for item 1 displayed the most systematic 
variation especially for recurrent versus incident patient 
for which the difference in discrimination, ADD and 
ADS was −0.99 (95% CI −1.57 to −0.42), –0.69 (95% CI 
−1.07 to −0.32) and −0.74 (95% CI −1.22 to −0.26). The 
corresponding boundary characteristics curve is shown in 
figure 1. Likewise, the results for currently working versus 
unemployed displayed a large variation in DIF measures 
between groups for item 1. Specifically, the difference in 
discrimination, ADD and ADS was 0.91 (95% CI 0.31 to 
1.50), 0.35 (95% CI −0.02 to 0.71) and 0.70 (95% CI 0.25 
to 1.14) and the corresponding boundary characteristics 
curve is shown in figure 2.

The differences in expected outcome between recur-
rent and incident patients are shown in figure 3, where 
the left figure is for an analysis for which only the param-
eters of item 1 is allowed to differ between groups, while 
the right figure is for an analysis where the parameters 
of all items which displayed statistically significant differ-
ences on any of the DIF measures were allowed to differ 
between groups. These items included items 1, 5 and 
10–13. The figure shows that the difference in expected 
outcome between a recurrent and an incident patient 
with the same latent trait differs by up to 1.1, thus, a differ-
ence in the total score of less than 1.1 cannot for certain 
be attributed to a general difference when comparing 
groups with unequal distributions of recurrent and inci-
dent patients.

The differences in expected outcome between groups 
displaying the highest number of statistically significant 
differences in discrimination, ADD and ADS, respectively, 
are shown in figure 4 and online supplemental figure S1. 
For discrimination the covariate with maximum number 
of items displaying statistically significant differences was 
initial measurements versus follow-up measurements. The 
number of statistically significant differences in discrimi-
nation for this covariate was 13 and included items 1–3, 
5–9, 11–12 and 15–17. When allowing the parameters for 
these items to vary between groups, while constraining the 
parameters of the remaining items the expected outcome 
varied between groups by as much as 2.3 on the total scale 
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(see figure 4). For ADD, the covariate with a maximum 
number of items displaying statistically significant differ-
ences was education. Here, the number of statistically 
significant differences in ADD was 12 and included items 
1–3, 8 and 10–17, and when constraining the remaining 
items, we found that the expected outcome varied 
between groups with as little as 0.1 on the total scale (see 
online supplemental figure S1 left). Finally, for ADS the 
covariate with a maximum number of items displaying 
statistically significant differences was work status. Here, 
the number of statistically significant differences in ADD 
was 15 and included items 1–7, 9–15 and 17, and when 
constraining the remaining items, we found that the 
expected outcome varied between groups with 0.5 on the 
total scale (see online supplemental figure S1 right).

Concurrent validity
As hypothesised the correlation between the total score 
and the outcome regarding experiencing side effects of 
their medication was small but positive as well as statisti-
cally significant with a coefficient of 0.17 (95% CI 0.11 to 

0.23). Likewise, the correlation between the total score 
and the outcomes regarding overall physical and mental 
health was both high with coefficients of 0.52 (95% CI 
0.48 to 0.56) and 0.74 (95% CI 0.72 to 0.76), where the 
latter was larger than the former in accordance with the 
hypothesised correlations.

Responsiveness
The level of responsiveness was only investigated in 575 
responders with more than one baseline measurement. 
The median delay between consecutive measurements 
within each patient was 22 days (IQR 14–49), while the 
median number of follow-up measurements was 3 (IQR 
1–5). The correlation between the slope of the total score 
and the slope of the outcome regarding experiencing 
side effects of their medication was slightly statistically 
insignificant with a value of 0.14 (95% CI −0.01 to 0.29). 
However, the slopes of the outcomes regarding overall 
physical and mental health correlated highly with the 
slopes of the total score with a statistically significant 
value of 0.56 (95% CI 0.46 to 0.63) and 0.83 (95% CI 0.79 

Table 1  Baseline characteristics

Total

Non-severe 
psychiatric 
disorder*

Severe 
psychiatric 
disorder*

No of missing

Total

Non-severe 
psychiatric 
disorder

Severe 
psychiatric 
disorder

N=1132 N=664 N=468

Male 516 (45.6%) 285 (42.9%) 231 (49.4%) 0 0 0

Graduated high school or other profession 537 (50.7%) 323 (51.1%) 214 (50.1%) 73 32 41

Currently working 194 (18.3%) 150 (23.8%) 44 (10.3%) 74 33 41

Living together 332 (33.3%) 234 (39.3%) 98 (24.3%) 134 69 65

High level alcohol consumption 178 (16.8%) 117 (18.6%) 61 (14.3%) 75 34 41

High level substance abuse 140 (13.3%) 85 (13.5%) 55 (12.9%) 77 36 41

More than 0 previous contacts 861 (76.1%) 453 (68.2%) 408 (87.2%) 0 0 0

Above 37 years of age 584 (51.6%) 337 (50.8%) 247 (52.8%) 0 0 0

Severe psych. disorder (broad def.)* 554 (48.9%) 86 (13.0%) 468 (100.0%) 0 0 0

DF0* 43 (3.8%) 27 (4.1%) 16 (3.4%) 0 0 0

DF1* 339 (29.9%) 207 (31.2%) 132 (28.2%) 0 0 0

DF2* 409 (36.1%) 53 (8.0%) 356 (76.1%) 0 0 0

DF3* 475 (42.0%) 305 (45.9%) 170 (36.3%) 0 0 0

DF4* 487 (43.0%) 400 (60.2%) 87 (18.6%) 0 0 0

DF5* 33 (2.9%) 23 (3.5%) 10 (2.1%) 0 0 0

DF6* 162 (14.3%) 124 (18.7%) 38 (8.1%) 0 0 0

DF7* 45 (4.0%) 26 (3.9%) 19 (4.1%) 0 0 0

DF8* 96 (8.5%) 69 (10.4%) 27 (5.8%) 0 0 0

DF9* 129 (11.4%) 92 (13.9%) 37 (7.9%) 0 0 0

No of previous contacts, median (IQR) 3 (2–6) 3 (1–5) 5 (3–8) 0 0 0

Age, median (IQR) 38.0 (26.6–
54.2)

37.7 (25.9–
54.2)

38.7 (27.9–
54.2)

0 0 0

Total and stratified by severity of psychiatric diagnosis.
*Diagnoses groups account primary and secondary diagnoses given at any time between November 2016 to index date.
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to 0.87). Except for the slight insignificance of the one 
correlation coefficient, the results were in accordance 
with the hypothesised correlations of the slopes.

DISCUSSION
In general, the scale showed high consistency and little 
systematic variation for the included covariates. Only a 
difference in the total score of less than 2.3 appeared to 
be attributed to systematic variance. This should be viewed 

relative to a score that ranges from 0 to 85. Moreover, this 
systematic variance was found when lifting constraints on 
13 items out of 17, thus, it could be argued that this differ-
ence in total score was a result of the change in the latent 
trait rather than a systematic error.

The WHO-5 WBI is a validated instrument, which has 
often been shown to possess adequate psychometric abil-
ities.18 19 As such, it is surprising that some of the items 
from the WHO-5 WBI instrument repeatedly display 

Figure 1  Boundary characteristics curve of item 1 with differential parameters for recurrent versus incident patient while 
constraining to equal parameters between groups for the remaining items.

Figure 2  Boundary characteristics curve of item 1 with differential parameters for currently working versus unemployed while 
constraining to equal parameters between groups for the remaining items.

 on M
arch 12, 2024 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2023-002519 on 12 F
ebruary 2024. D

ow
nloaded from

 

http://bmjopenquality.bmj.com/


� 7Valentin JB, et al. BMJ Open Quality 2024;13:e002519. doi:10.1136/bmjoq-2023-002519

Open access

systematic variation, especially item 1 (I have felt cheerful 
and in good spirits), which has been the subject of scru-
tiny in all analyses on the expected outcome (figures 3 
and 4 and online supplemental figure S1). However, 
since the measures of DIF were generally low, the fact that 
item 1 was considered the source of most systematic error 
reflects confidently on the remaining items.

Finally, while unidimensionality was considered 
adequate according to McDonald’s omega, the inter-item 
correlations were somewhat high indicating that local 
independence might be impaired for items 11 and 12, 
which displayed the largest inter-item correlation among 
all item pairs. However, it is not surprising that these 
two items are highly correlated, since they both reflect 
self-harm, although the response of one item does not 
constrain the response of the other.

The PROM under investigation in the current study has 
not previously been validated, however, the WHO-5 WBI 
scale has previously been subject to scrutiny using Rasch 
analysis, in which the DIF was investigated across several 
countries and displayed much higher difference in 
discrimination.18 The main explanation for this discrep-
ancy may be that cultural differences weigh higher than 
any of the groupings under investigation in the current 
study.

The results regarding concurrent validity and respon-
siveness were not surprising. The total score was 
correlated with patient reported general mental and 
physical health, and the questions on general health 

Figure 3  Left: expected outcome for the total score with differential parameters for recurrent versus incident patient of item 
1 while constraining to equal parameters between groups for the remaining items. Right; same as left but with differential 
parameters of items 1, 5 and 10–13.

Figure 4  Expected outcome for the total score with 
differential parameters for initial measurement versus follow-
up measurements of items 1–3, 5–9, 11–12 and 15–17 while 
constraining to equal parameters between groups for the 
remaining items.

 on M
arch 12, 2024 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2023-002519 on 12 F
ebruary 2024. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjoq-2023-002519
http://bmjopenquality.bmj.com/


8 Valentin JB, et al. BMJ Open Quality 2024;13:e002519. doi:10.1136/bmjoq-2023-002519

Open access�

were part of the same questionnaire as the scale under 
the loop. Moreover, the questions on general health were 
stated in continuation of the scale items, thus, the results 
of the analyses on concurrent validity and responsive-
ness may simply be viewed as quality control rather than 
measures of validity. The WHO-5 WBI scale has previously 
been assessed using concurrent validity and has shown 
to be positively correlated with symptom burden among 
patients with depression and anxiety.27 It is likely that the 
PRO-Psychiatry tool possesses the same properties.

Although the primary aim of the instrument regarded 
shared decision-making, the results of the current study 
show that the scale displays adequate psychometric 
properties for measuring self-perceived health across a 
heterogeneous psychiatric population. Thus, the instru-
ment is a valid and reliable tool for quality improvement 
in psychiatric healthcare. The PRO-Psychiatry measure 
may even impact the development in healthcare quality 
more than the commonly used clinician-rated scales such 
as the Hamilton depression severity scale, as the PROM 
reflects the state of the patient’s health as perceived by 
the patient, resulting in increased patient satisfaction and 
consequently life quality.28 29 In addition, the ability to 
discriminate changes in outcome following an interven-
tion compared with treatment as usual is an important 
property for applying PROMs in clinical research.30

Validation of psychiatry-related PROMs in the current 
scientific literature is subject to a diverse methodology 
with little attention given to IRT. A systematic review 
from 2022, which mapped PROMs for life engagement 
in mental health, identified 49 distinct and allegedly 
validated PROMs.13 However, the reported results of this 
review regarding assessment of validity were reduced to 
Cronbach’s alpha and correlation analyses with other 
outcome measures. Cronbach’s alpha is a measure of 
internal reliability generalising to a fixed number of 
items, and thus, does not compare well across measures 
comprising different numbers of items.31 Moreover, 
subjective assessment such as content validity was not 
given any attention in the systematic review from 2022 in 
the dissemination of results. While objective validation 
exhibits important aspects of the psychometric proper-
ties of a PROM, a subjective assessment of validity is at 
minimum just as important. A systematic review from 
2023 investigating content validity of PROMs assessing 
health-related quality of life in children with cancer, like-
wise, revealed a gap in the evidence of content validity 
among PROMs.32

Nationwide implementation of PROMs is a process 
that requires considerable resources.33 The objective and 
subjective validation plays an important but small part of 
this process. The current study finalises the development, 
implementation and validation of a nationwide PROM of 
self-perceived health for psychiatry in Denmark.7 11

Strength and limitations
The strength of the study is a sizeable and diverse study 
population of psychiatric patients with a broad spectrum 

of disorders. Moreover, the patients’ 5-year register-based 
clinical history allows for a more reliable investigation 
of systematic differences in item response, beyond self-
reported socioeconomic and civil status as well as alcohol 
and drug consumption. However, the methods for investi-
gating DIF consider the different probabilities of picking 
a certain item on a multi-item scale between particular 
population groupings after adjusting for the latent trait 
of that scale. Thus, any general displacements in item 
discriminations or item difficulties cannot be captured 
by this method. In addition, the analysis of concurrent 
validity and responsiveness is limited by the lack of clin-
ical outcomes and other rater-based scales.

Conclusion
The scale developed under the PRO-Psychiatry initia-
tive showed high consistency and little systematic error 
between the comparison groups. The concurrent corre-
lations and analyses of responsiveness coincided with the 
prespecified hypotheses. Overall, we deem the Danish 
PRO-Psychiatry instrument to possess suitable psycho-
metric properties for measuring self-perceived health 
among a heterogeneous psychiatric population.

Patient and public involvement
Patients were directly involved in the development of 
the instrument but were not involved in any parts of the 
assessment of quantitative validity and reliability.
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