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Aim: Recently, a patient-reported experience measure (PREM) was developed in Slovenia to assess patients’
experiences with outpatient specialist healthcare clinics. The aim of this study was to evaluate the psychometric
properties (including factor structure, reliability, convergent validity, and response distribution) of the
questionnaire.

Methods: The sample consisted of 8,406 adult participants treated in 171 specialist clinics from different medical
fields. Participants voluntarily and anonymously responded to either the paper or online survey.

Results: Descriptive statistics show meaningful response patterns with a general tendency towards favourable
assessments. The psychometric analyses of the scales evaluating doctor’s and nurses’ work, respectively, generally
showed a good fit of the unidimensional factor model as well as the Rasch model, high factor loadings and very
good to satisfactory reliability. The Rasch scaling showed that these scales were most informative for patients with
relatively unfavourable experience ratings.

Conclusions: The results are similar to those found in previous evaluations of PREMs in other countries. Given its
good psychometric properties, the Slovenian PREM can be recommended for healthcare evaluations in Slovenia
and as a model for the development of similar PREMs in other countries.

Namen: V Sloveniji je bil pred kratkim razvit Vprasalnik o izkusnjah pacientov z obravnavo v specialisticnih
ambulantah. Namen te raziskave je bil preveriti njegove psihometricne lastnosti (vkljucno s faktorsko strukturo,
zanesljivostjo, konvergentno veljavnostjo in porazdelitvami odgovorov).

Metode: V raziskavi je sodelovalo 8.406 odraslih udeleZencev, ki so bili obravnavani v 171 specialisticnih
ambulantah razlicnih zdravstvenih dejavnosti. UdeleZba je bila prostovoljna in anonimna. UdeleZenci so lahko
izbirali med papirnato in spletno verzijo vprasalnika.

Rezultati: Opisne statistike kaZejo smiselne vzorce odgovorov, pri Cemer so se nizke ocene v splosnem pojavljale
razmeroma redko. Psihometri¢ne analize lestvic zdravnikovega dela in dela sester so v splosnem pokazale dobro
prileganje enodimenzionalnega faktorskega in Raschevega modela, visoke faktorske uteZi in zelo dobro (pri delu
zdravnika) oz. zadovoljivo (pri delu sester) zanesljivost dosezZka na lestvici. Rezultati Raschevega lestvicenja so
pokazali, da sta ti lestvici najbolj informativni za paciente z relativno nizkimi ocenami svoje izkusnje.

Zakljucek: Rezultati so podobni tistim, ki so jih pokazale analize podobnih vprasalnikov v drugih drZavah.
Glede na dobre psihometricne lastnosti lahko slovenski vprasalnik priporo¢imo za uporabo tako pri ocenjevanju
zdravstvenih storitev v Sloveniji kot tudi kot model za razvoj podobnih vprasalnikov v primerljivih drZavah.
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1 INTRODUCTION

The concept of patient centeredness (PC) has been widely
discussed in recent years (1-3). Research has shown that
PC is positively related to patient satisfaction, well-being,
and self-management, which are especially relevant in
chronic disease management. Patient Reported Experience
Measures (PREMs) can effectively assess quality of care
and patient-centredness (4). Patient reported experience
measures are tools that capture “what” happened during
an episode of care, and “how” it happened from the
patient’s perspective (5).

The use of PREMs is also recommended by the Organization
for Economic Cooperation and Development (OECD) (6)
because of the widely recognized relationships among
patient experience, the process of care, and health
outcomes (7). At the national level, in almost all OECD
countries PREMs are collected through surveys, covering
population samples of patients receiving inpatient or
outpatient care (6). The OECD has developed internationally
comparable patient experience indicators related to access
to healthcare, autonomy in care and treatment decisions and
communication with the physician during ambulatory care
due to their relevance and importance across health systems
(8). Otherwise, an internationally accepted standardized
PREM tool for ambulatory or hospital healthcare for Europe
or worldwide does not exist. Different countries use their
own standardized and validated instruments. For example,
Norway uses the Norwegian Generic questionnaire about
experiences and importance (9) and the outpatient
experiences questionnaire, OPEQ (10). The USA uses the
American Consumer assessment of healthcare providers and
systems (11), while the Netherlands has the Dutch PREMs
Consumer Quality Index questionnaires for inpatient and
outpatient hospital care (12). In an Australian systematic
review, a total of 88 PREMs were identified. More than one-
third of these instruments were designed for inpatient care
services, roughly 25% percent for primary care services and
only 12.5% for outpatient care services. Over 40% of these
88 PREMs were developed and tested in languages other
than English (5).

The Slovenian National Institute of Public Health (NIJZ)
led a project on PREMs and patient reported outcome
measures (PROMs) between 2017 and 2019. During
the project the first national questionnaire on patient
experiences with outpatient specialist healthcare clinics
was developed, which was tailored and adapted to the
Slovenian healthcare system. To enable international
comparisons, four of the OECD quality indicators on
patient experiences were included:1) the doctor spending
enough time with patients during a consultation; 2) the
doctor providing easy-to-understand explanations; 3) the
doctor providing the opportunity to ask questions and
express concerns; and 4) the doctor involving patients in
decisions that affect their care and treatment (6). Twenty-

one OECD countries, including Slovenia, provide data on
the person-centeredness of ambulatory care, and the data
are annually published in the OECD Health at a Glance
report as indicators of quality of care (13).

Between 2006 and 2012, the Slovenian Ministry of Health
conducted a national patient experience survey in acute
and psychiatric hospitals, although the survey was then
discontinued (14). When developing a new PREM tool for
specialist ambulatory healthcare, we thus built on this
earlier experience.

The aim of the present study was to validate the outpatient
PREM instrument with the objective of evaluating some
of its psychometric properties in adult Slovenian patients
receiving treatment in outpatient specialist healthcare
clinics.

2 METHODS
2.1 Development of the questionnaire

The questionnaire was developed in several different stages:
A literature review, expert evaluations and discussions
with Steering Committee members, focus groups with
patients and cognitive interviews were conducted to
identify key aspects of healthcare from both provider and
patient perspectives, and to test patients’ understanding
of the items (15). The Anglo-American and Scandinavian
literature was searched for aspects of patient experiences
of relevance in an outpatient setting, such as admission,
privacy, work of doctors, work of nurses, information
about patient rights and continuation of treatment and
overall score (9-12, 16). The questionnaire was piloted in
three different settings after which further changes were
made to improve the content validity of the items.

2.2 Data collection

The study was conducted from June 1 to June 30, 2020,
as a cross-sectional survey using a paper or online
questionnaire. The patients surveyed received specialist
healthcare in 171 specialist clinics in the following
medical fields: neurology and neurosurgery, cardiology,
ophthalmology, gynaecology and obstetrics, and
orthopaedics. At the end of the specialist visit, the nurse
handed each patient a letter with a paper questionnaire
and a prepaid envelope and invited them to participate in
research. The patient also had the option of completing
an online survey, for which they received a one-time
password. Out of the total 8,406 participants, 7,877 (94%)
completed the paper survey, and 529 (6%) completed the
online survey. Patients were also given information about
the study, including a statement that participation was
voluntary and anonymous, and that their responses would
never be linked to them as individuals. Participation or
nonparticipation in the study did not affect patient’s
treatment or healthcare. No reminders were sent.
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2.3 Participants

Of the 8,406 patients who participated in the study,
68.0% were female and 32.0% were male. The two largest
age groups were those aged 65 to 74 years (25.0% of all
respondents) and 55 to 64 years (21.1%). More than 60.0%
of participating patients had completed high school or
above. A total of 53.8% of respondents rated their own
health as good or very good, and 7.8% rated it as poor or
very poor, while the rest of the patients rated their health
as average. A total of 45.1% of the patients surveyed
had a chronic disease. The response rate was estimated
at roughly 31%. A comparison of the sociodemographic
characteristics of the respondents and all patients
having an eReferral for a specialist clinic for the time the
survey was conducted, based on the eReferral database,
revealed the predominance of female and relatively
young respondents (further details are presented in
the online supplement: https://osf.io/4guch/?view_
only=1c3474c36€95481b959dd22a2cd03460).

2.4 Data analysis

Returned paper questionnaires were manually entered
into the database via the input mask. To check the quality
of data entry, 10% of all questionnaires were double-
entered. In the case of an online survey, the data was
recorded in the database automatically. Forty-five records
with a completion-rate less than 50% were excluded from
the analysis.

Patient experience is not a unitary construct, so we
tailored the analyses according to the characteristics
and content of the items. The items that did not rate
the patient experience were not relevant to the analysis.
These included:

e questions asking for general information, that did not
assess patient’s experience, including age, education,
presence of chronic disease, reasons for visiting the
doctor etc. (questions Q1, Q2, Q31-Q34), and

e open-ended questions (questions Q4, Q28, and Q29)
that asked for specific additional comments.

The questions related to the doctor’s (Q12-Q17) and
nurses’ work (Q21-Q23) were analysed as homogeneous
psychometric scales. We used confirmatory factor analysis
with the WLSMV estimator with pairwise estimation
to assess the dimensionality of the scale and the
discrimination power of the items. The “not applicable”
(NA) responses were treated as missing values in these
analyses. Item Q16 is a group of four separate ratings, so
they were analysed as separate indicators. Because they
are all related to the doctor’s explanations, we allowed
correlated residuals between these four items. For each
scale we computed two measures of score accuracy: the
coefficient omega, indicating the proportion of the scale
score variance, attributable to the common factor, and

the coefficient alpha, a standard lower bound to the scale
score reliability. After the factor analysis, we performed
a Rasch analysis, based on the partial credit model for
ordinal responses. In addition, we applied a unidimensional
variant of the optimal scaling, called correlational aspects
optimization. In this analysis, each response category is
assigned a scale value so that the weighted sum of the
items is as unidimensional as possible.

To assess the fit of the factor analysis model, we used
the criteria proposed by Hu and Bentler (17): RMSEA<.06,
CF1>.95, SRMR<.08. For the Rasch analysis, we used the
criterion value of 1.3 for the INFIT and OUTFIT statistics
(18).

The significance level of a=5% was used for all statistical
tests.

For the remaining items, standard psychometric analysis
was not meaningful, either because they were standalone
measures (for instance, a general evaluation in item Q27), or
because an item was presented conditionally on the response
to the preceding items (for instance, the waiting time and
receiving explanations for a prolonged waiting time in items
Q7 and Q8). The frequency distributions of the responses
were calculated for these items, and their validity is based
on their content. In examining the frequency distributions,
we checked that the proportions of missing values and NA
responses were reasonable (it should be noted that such
an evaluation depends on the item content; for instance,
a very low proportion of NA responses should be expected
for item Q12, but less so for item Q14), and that no unusual
frequency patterns emerged.

The main psychometric analyses (factor analysis,
coefficient omega, and Rasch scaling) allow the presence
of missing values. Only for the computation of the
coefficient alpha and for the optimal scaling did we impute
the missing values using the random forest algorithm.

All analyses were performed in R (19). We used the
packages lavaan (20) for the confirmatory factor analysis,
MBESS (21) for the calculation of coefficient omega,
eRm (22) for the Rasch analysis, aspect (23) for optimal
scaling, psych (24) for general descriptive statistics, and
missForest (25) for missing data imputation.

3 RESULTS

Table 1 shows the percentages of responses to the
questionnaire items, except for the open-ended and
non-evaluation items. In general, the proportion of
unfavourable evaluations (typically these were the “not
at all” and “not particularly” responses) was low in most
cases. The proportion of “not applicable” responses varied
widely across items. For items evaluating the doctor’s
work, it ranged from about one-quarter to one-third of
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responses. In contrast, this proportion was much lower for
most items related to the reception process, privacy, and

the nurses’ work.

Table 1.

Frequencies and percentages of item responses.

Item*

Responses (%)

Q3 Problems making appointment

Q5 Waiting list problem

Q6 Kind reception

Q7 Waiting beyond scheduled time

Q8 Needed to wait for Information

Q9 Premises in order

Q10 Sufficient privacy

Q12 Doctor polite and respectful

Q13 Explanation easy to understand
Q14 Could ask doctor questions

Q15 Involved in decisions

Did the doctor give an explanation...?
Q16a ...the necessity of the intervention?
Q16b ... how it will proceed?

Q16c ...the expected results?

Q16d ...the possible risks etc.?

Q17 Doctor spent enough time with you

Q18 Medication prescribed

Q19 Information about how to take medicines
Q20 Information about side-effects

Q21 Nurse polite and respectful
Q22 Could ask nurse questions

Q23 Nurse explained procedures

Q24 Information on patients’ rights available

Q25 Opinion/results given immediately

Yes No
240 (3.0) 7231 (90.1)
No problems Minor problems  Major problem
6422 (77.3) 1235 (14.9) 355 (4.3)
Not at all  Not particularly Yes, to some extent
33 (0.4) 33 (0.4) 395 (4.7)
Less than 15 min  15-30 min 30-60 min
5045 (60.5) 2468 (29.6) 655 (7.9)
Yes No
765 (12.5) 860 (14.1)
Yes Partly No
8028 (96.3) 267 (3.2) 42 (0.5)
Not at all  Not particularly Yes, to some extent
39 (0.5) 53 (0.7) 688 (8.5)
21 (0.3) 42 (0.5) 425 (5.1)
31 (0.4) 78 (0.9) 746 (9.0)
99 (1.2) 141 (1.7) 716 (8.6)
Not at all  Not particularly Yes, to some extent
62 (0.8) 108 (1.3) 840 (10.2)
Not at all  Not particularly Yes, to some extent
65 (0.9) 119 (1.6) 491 (6.6)
96 (1.4) 174 (2.5) 556 (8.1)
92 (1.4) 203 (3.0) 784 (11.6)
199 (3.09) 312 (4.6) 615 (9.1)
48 (0.6) 106 (1.3) 1224 (14.8)
Yes No
2919 (37.5) 4873 (62.5)
Yes No
2450 (79.1) 190 (6.1)
1778 (58.1) 704 (23.0)
Not at all  Not particularly Yes, to some extent
11 (0.1) 14 (0.2) 318 (3.8)
39 (0.5) 110 (1.3) 639 (7.7)
Not at all  Not particularly Yes, to some extent
66 (0.8) 147 (1.8) 530 (6.4)
Yes No Don’t know
3952 (49.6) 610 (7.7) 3406 (42.7)
Yes No
5289 (65.2) 2820 (34.8)
Not at all  Not particularly Yes, to some extent
100 (1.2) 180 (2.2) 1152 (14.1)

Q26 Clear how the treatment would proceed

NA
552 (6.9)
NA
296 (3.6)
Yes, certainly NA
7812 (93.6) 73 (0.9)
More than 60 min
175 (2.1)
NA
4476 (73.4)
Yes, certainly NA
7326 (90.4)
7830 (94.1)
6936 (83.3) 538 (6.5)
5159 (62.2) 2183 (26.3)
Yes, certainly Did not want No need
4907 (59.4) 171 (2.1) 2175 (26.3)
Yes, certainly NA
4596 (62.2) 2124 (28.7)
4196 (61.3) 1819 (26.6)
3646 (54.1) 2009 (29.8)
3386 (50.2) 2230 (33.1)
6869 (83.3)
NA
459 (14.8)
580 (18.9)
Yes, certainly No contact
7827 (94.0) 161 (1.9)
7163 (86.7) 312 (3.8)
Yes, certainly No contact No need
4962 (60.0) 901 (10.9) 1663 (20.1)

Yes, certainly
6757 (82.5)

Legend: NA = not applicable. *Only abbreviated items are shown. Percentages are in parentheses and are based on valid responses

(including “not applicable”)
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The subsequent psychometric analyses of the doctors’
work (DW) and nurses’ work (NW) scales were based on
data from 8,355 participants for DW and 8,206 participants
for NW.

We evaluated the psychometric quality of the items that
can be combined into the composite evaluations of the
DW and NW by means of factor analysis. Except for the
chi-square test, the fit of the one-factor model was very
good for the DW scale: X?(21)=61.3, p<0.001; CFI=0.999,
RMSEA=0.025 (90% Cl: [0.018; 0.033]), SRMR=0.013. The
fit indices are not available for the NW scale because it
consists of only three items. The values of the coefficients
omega and alpha were .97 and .91, respectively, for the
DW scale, and .77 and .74, respectively, for the NW scale.
Figure 1 shows the factor loadings with 95% confidence
intervals for both scales. The ranges of standardized
loadings were .75-.92 for the DW scale and .83-.93 for
the NW scale, respectively. Therefore, all items can be
considered good indicators of the patients’ experience
with the work of the doctors and nurses. In addition, the
differences between the items were relatively small.

Because the one-factor model performed well and the
factor loadings were similar in magnitude, both sets of
items were subsequently analysed according to the partial
credit Rasch model. For the DW scale, the model fit was
satisfactory, although not perfect: items Q14 and Q17
had significant item-fit test statistics (p<.001) and slightly
elevated OUTFIT values (1.24 and 1.18), although they did
not exceed the 1.3 criterion value. For the NW scale, the
fit of all items was good (no significant test statistics, and
all INFIT/OUTFIT values below 1).

Person
parameter
distribution

a12 - 0o—o0—e———0
Q13 o co— oo
Q14 0—0 ——0
2 1 3
ats
Q16a - o 0—e—0
12 3
Qt6d 0o—o0—e—0
Q16¢c - o—0 ————0

Qt6d

Q17 o o—0—o—————— o

Person
parameter
distribution

Q21

Mo

Q22 - o—0——o— o

Q23 - o—0—to—o—— 0

Assessment of nurses’ work (Rasch scale)

Legend: Numbered circles indicate transition points where the
two adjacent categories are equally likely to be chosen.

Figure 2. Person-item maps for the doctor’s work scale (above)
and the nurses’ work scale (below).

Doctor's work

Q13 g
Q15
Q12
Q17
Q16a
Q14
Q16b
Q16¢c
Q16d -

$
¢+¢+¢

$

T | | | T |
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Standardized loading with 95% Cl

Nurses' work

Q22 =
Q21 ——
Q23 -

| | | | | |
00 0.2 04 06 08 10

Standardized loading with 95% CI

Figure 1. Standardized factor loadings (circles) with 95% confidence intervals (lines). Left: doctor’s work; right: nurses’ work.
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Figure 2 presents the person-item maps for the two scales.
The upper part of the map shows the distribution of the
scaled assessment (that is, participants’ scale scores), and
the lower part shows the category thresholds. The latter
are the points at which the two adjacent responses are
equally likely. For instance, the point labelled as 2 refers
to the scale score where the person with such score will
equally likely respond with “not particularly” and “yes, to
some extent”. For more information on person-item maps
see, for instance, (18). In both cases, this distribution of
person scores was highly asymmetric, reflecting a high
proportion of favourable responses.

The item category thresholds mostly cover the lower part
of the person distribution (especially for the DW scale),
indicating that the items are more informative for persons
with a less favourable experience. For items Q12-Q15,
Q17, and Q21 the first two thresholds were reversed.
Technically, this indicates the “ease” of the second
category transition in comparison to the first one. In our
case, this may also indicate a low discriminability between
the lowest two categories.

To gain more insight into this issue, we analysed both
sets of items with the optimal scaling using correlational
aspects. Figure 3 presents the scale values of subsequent
categories. While the scale values for the most favourable
response (“yes, certainly”) were always clearly distant
from the remaining ones, the scale values for the remaining
responses were sometimes very close. For item Q21, for
instance, the scale values for the two lowest responses
coincided, and for item Q12 they were almost the same.
Thus, the lower response categories indeed appear to be
empirically less clearly distinguishable compared to the
highest category.

Table 2 presents the descriptive statistics for the scale
sum-scores and for the general experience rating (Q27).
Although the full range of possible scores was found in
the data, the distribution of all three variables was very
notably skewed and peaked. This was mostly due to a
high proportion of high ratings. Indeed, for each variable,
more than half of the participants had the highest possible
value (36, 12, and 10, respectively).

To assess the validity of measures obtained with the
questionnaire, we calculated the correlations between
the final general assessment of treatment and the scores

Table 2. Frequencies and percentages of item responses.

Q17 o & + X
Q16d o A + x
Q16¢ o £ + X
Q16b o o + X
Q16a o & + X
Q15 ° o + x
Q14 o A+ x
Q13 o & + x
Q12 oh + %
T T T T T
8 6 -4 2 0
Assessment of doctor's work (optimal scale)
Q23 o A + X
Q22 o A + %
Q21 a + X
T T T T T T
10 8 -6 4 2 0
Assessment of nurses’ work (optimal scale)

Legend: Symbols denote the scale values of subsequent
categories: 0 = “not at all” ... x = “yes, certainly”.

Figure 3. Category scale values for the optimally scaled item
responses.

on the DW (t=.54) and the NW (t=.40) scales, respectively.
The correlation between both scale scores was .43. We
calculated Kendall correlations (t) because all distributions
were highly skewed and the relationships were nonlinear.
All correlations were statistically significant (p<.001).

4 DISCUSSION

The aim of this study was to investigate whether the
Slovenian outpatient PREM instrument adequately
captures patient reported experiences of healthcare.

We analysed in more detail the two sets of items where
it made sense to create a composite score, namely
DW and NW. The DW and NW scale scores generally
possess good psychometric properties in terms of fit to
psychometric models, magnitude of factor loadings, and
reliability. Because the NW consists of only three items,
the reliability of its score is somewhat lower, but still
acceptable for group-level analyses. With regard to the

Item* n M M. Mdn SD Min Max Skewness Kurtosis
doctor’s work 3002 33.88 34.85 36 3.93 9 36 2.71 8.33
nurses’ work 5628 11.64 11.91 12 0.98 3 12 3.72 17.25
general rating 8307 9.35 9.62 10 1.23 0 10 -3.04 12.65

Legend: The scale scores were calculated only for persons without NA responses. M, , =10% trimmed mean.
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accuracy of the measurement it should be borne in mind
that the Rasch analysis implies that both scales are more
informative for patients with unfavourable experience
than for those with favourable experience. In our view,
this is not a serious limitation, because the negative
appraisals point to the aspects of treatment that should
be improved. The composite scale scores are especially
useful when a reliable general assessment of the doctor’s
or nurses’ work is desired. For a more detailed evaluation
of specific aspects, the individual item responses may still
be of interest.

Although we did not have any data on external criterion
variables at our disposal, the results of the factor and
Rasch analyses, and the meaningful correlations between
the single-item general assessment of treatment on one
hand and the DW and NW scale scores on the other,
support the validity of the questionnaire. We used the
factor analysis to understand the internal structure of a
set of items, and the extent to which the relationships
between the items are internally consistent (26). With
regard to the factor loadings, some authors suggest that
loadings below .30 could be considered low (implying
such items are inadequate measures of the construct),
whereas the items with loadings above .30 would usually
be considered as useful (27). In our case, both DW and NW
items had factor loadings well above .70.

Reversed Rasch thresholds, similar category scale values,
and low frequencies of unfavourable response categories
were found for several items. This suggests that a
response scale could be simplified to a three-point scale,
especially when concise reporting of the results is desired.
However, as long as a high discrimination of unfavourable
experiences is of interest, the existing response options
can be used.

The results are consistent with existing evidence on
experience questionnaires. First, the fact that many
items are highly negatively skewed is also observed in
other experience questionnaires (28-30), and has some
face validity as things much more often go right than they
go wrong. Second, the scales DW and NW consist of items
on the interaction between patient and professional, i.e.,
communication and exchange of information. Such topics
typically lend themselves to scale development in patient
experience surveys (29, 30), so the fact that these scales
were also valid and reliable for the present questionnaire
resonates with previous work on patient experience
surveys.

4.1 Strengths and limitations

A major strength of our study is the large sample size,
which implies more stable statistical estimates, including
more accurate estimates of reliability coefficients,
factor loadings and other model parameters. Since the

instrument was developed in Slovenia, rather than being
a translation of a foreign instrument, it may be assumed
to be better adapted to the needs of the patients in the
Slovenian healthcare system.

However, some limitations should be kept in mind when
interpreting the results. Although all patients treated in the
selected period were invited, it was not possible to control
whether a nurse handed the invitation to participate in
the survey to each patient, as foreseen in methodology.
Since the participation was voluntary, different subgroups
of patients could participate to a lesser or greater. The
patients who were asked to participate the survey but
chose not to might have answered differently to our
questions. This means that sampling was not probabilistic
in the strict sense. In the case that non-participants
differed systematically from study participants, the final
sample may suffer from selection bias. In the future, legal
provision for random individual patient sampling from
eReferral and e-SZBO (outpatient specialist visit database)
is planned to avoid or at least reduce this limitation.

The relatively low response rate which might have
influenced the composition of our sample is another
limitation of the study. This is not uncommon in PREM
studies with a similar methodology (i.e. inviting patients
without additional reminders), where it is very difficult
to achieve high response rates (31, 32). For example, in a
Dutch study with a consumer quality index as a standardized
survey method to measure patient experience of chronic
dialysis care had a combined response rate that was
higher, at 48%, but the methodology allowed for up to
three reminders where necessary (33).

In our study, older participants and especially male
participants (see online Appendix A, Table A1) were
underrepresented in the sample, compared to the total
sampling frame. While the size of the sociodemographic
differences between the sampling frame and the actual
sample is not dramatic, these deviations, in combination
with a possible selection bias, limit the generalizability
of the results. In particular, the average scale values and
other descriptive statistics should be taken with caution;
for instance, an NHS study carried out in the UK (34)
reports that the underrepresented groups tend to be the
ones with more negative experiences of care. On the other
hand, the focus of this study was not the estimation of the
(average) experiences in the population of patients, but
the psychometric validation, and the psychometric indices
are not affected by small or moderate shifts of average
values. Response rates are reported to be only weakly
associated with non-response bias in surveys that adhere
to high standards of survey methodology (35), and surveys
with response rates typical of those in public sector
surveys (e.g., 35-40%) are often regarded as acceptable
for the purpose of routine healthcare monitoring (36).
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Similar problems were encountered in other comparable
studies. For example, a Norwegian study (37) found that
non-respondents were more likely to be younger and
male. In the British NHS study (34), participants in online
the surveys tended to be younger and better educated
than participants who respond by other survey methods.
These authors thus recommended the use of different
alternative completion methods to mitigate the non-
response bias and achieve a representative sample. In our
study, we used a combination of online and paper surveys
to improve the response rate and the representativeness
of the sample. In this regard it should be noted that
the use of the different data collection modes may
also introduce biases. The phenomenon that the data
collection mode affects the responses of participants
is known as the measurement bias (or the lack of the
measurement invariance) in the psychometric literature
(38). Measurement bias can be caused by differences in
design, perceived social desirability of responses and other
irrelevant factors. This is a serious problem because it
can undermine the comparability of responses of persons
responding participating in different data collection
modes. In our case, we do not see any reasons to expect
a notable measurement bias: the responding in both data
collection modes was anonymous and performed at home.
The graphical designs of the online and paper surveys were
also made as similar as possible. The previous PREM studies
that were available to us did not report measurement
bias in relation to the paper vs. online survey methods.
Nevertheless, we compared the distributions of scale
scores and the correlational structure in both sub-samples
and found that they were practically the same, supporting
the assumption of the measurement invariance. For details
see the online supplement (https://osf.io/4guch/?view_
only=1c3474c36e€95481b959dd22a2cd03460).

The “not applicable” responses often cannot be avoided.
The composite scores cannot be meaningfully calculated
for patients who gave NA responses; in such cases, the
responses should be interpreted at the item level. For
research and evaluation purposes imputation techniques
may be used. In such cases it should be remembered that
the imputed values are only approximations used to obtain
an estimate of the general assessment. In performing
the analyses, we compared the results with respect to
various treatments of missing data (pairwise estimation,
listwise deletion, and imputation using the random forest
technique) and found no notable differences.

There is a large variability in both the number and type
of validity and reliability testing undertaken for the
PREM instruments (6). We opted for factor analysis and
the Rasch model. The results of the factor structure and
the reliability of the DW and NW scales, and, in a more
indirect manner, the distributions of the responses on the
evaluation items not grouped into scales, suggest that the

instrument is able to adequately capture patient reported
experiences in intended clinical settings and populations.
In conclusion, our study is an important step forward in
the implementation of a long-term system for monitoring
patient experience. Patient sampling will be improved
in the future by using eReferral and e-SZBO databases
as sampling frames. This would reduce the burden
on healthcare providers (e.g., delivering envelopes),
while giving us better control over the distribution of
the questionnaires, increasing the quality of the data
obtained. The response rate may be additionally improved
by establishing an online platform, where the data
collected through PREM surveys would be published and
thus be useful to patients.
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