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SUMMARY

Patient-centeredness is increasingly recognized as a key indicator of healthcare quality. To improve
patient-centeredness effectively, psychometrically sound measurement of its degree is essential.
Patient-reported experience measures (PREMs) are particularly suited to capture the quality of care
from the patient’s perspective. However, a generic PREM that comprehensively assesses patient-
centeredness is still lacking. This dissertation addresses this gap through five publications pursuing
two aims: (1) to develop a generic German-language PREM comprehensively assessing patient-
centeredness - the Experienced Patient-Centeredness Questionnaire (EPAT) - and (2) to select items

for both modular and short versions of the EPAT and evaluate their psychometric properties.

Publication 1 is a study protocol outlining the study design that provided the framework for this

dissertation and guided the investigation of all research questions.

Publication 2 addresses the definition of the construct patient-centeredness from the patients’
perspective. In a Delphi study with n = 226 patients, all 15 dimensions of the integrative model of
patient-centeredness were rated as highly relevant, and a sixteenth dimension, “patient safety,” was

added.

Publication 3 details the item development process based on a literature review including 48
PREMs, six focus groups with n = 40 patients, and n = 10 expert interviews. Relevance and
comprehensiveness were ensured through a relevance rating with 32 experts, and
comprehensibility was confirmed in 34 cognitive interviews with patients. Collectively, these steps

demonstrated the content validity of the developed items.

Publication 4 describes a cross-sectional study evaluating the psychometric properties of the EPAT
in a sample of n = 2,024 patients. Item characteristics and content considerations were used to
derive the EPAT-64 - a modular version assessing all 16 dimensions of patient-centeredness with
four items each. For the final version, structural validity, construct validity, and reliability were
evaluated, demonstrating robust psychometric properties, although some items exhibited ceiling

effects and high “does not concern me” response rates.



Publication 5 describes how the same dataset was used to select items for the EPAT-16, a short
version with one item representing each of the 16 dimensions. It demonstrated good construct

validity and reliability, with some limitations in structural validity and measurement invariance.

In summary, this dissertation presents the first comprehensive and generic PREM for assessing
patient-centeredness and provides a best-practice example of questionnaire development that
integrates theory-driven and data-driven methods to prioritize content validity throughout the
entire process. The EPAT’s modular and short forms offer flexible tools for both research and routine
healthcare, supporting quality monitoring, intervention evaluation, and public reporting. Future
research should further examine its responsiveness, test measurement invariance across diverse

populations, and explore strategies for effective implementation in clinical practice.



ZUSAMMENFASSUNG

Patient:innenorientierung wird zunehmend als ein zentraler Indikator fir die Qualitat der
Gesundheitsversorgung diskutiert. Um Patient:innenorientierung gezielt zu verbessern, ist eine
psychometrisch robuste Messung unerlasslich. Patient:innenberichtete Erfahrungsmafe (PREMs)
eignen sich besonders gut, um die Qualitat der Versorgung aus der Perspektive der Patient:innen
zu erfassen. Ein generisches PREM, das Patient:innenorientierung umfassend erfasst, fehlt jedoch
bislang. Diese Dissertation adressiert diese Liicke durch fiinf Publikationen, die zwei Ziele verfolgen:
(1) die Entwicklung eines generischen deutschsprachigen PREMs zur umfassenden Messung von
Patient:innenorientierung - den Experienced Patient-Centeredness Questionnaire (EPAT) - und (2)
die Auswahl von Items fiir eine Modulversion und eine Kurzversion des EPAT und die Evaluation

ihrer psychometrischen Eigenschaften.

Publikation 1 ist ein Studienprotokoll, das die Studie beschreibt, die den Kontext fiir diese

Dissertation stellte und die Untersuchung aller Forschungsfragen leitete.

Publikation 2 untersucht die Definition des Konstrukts Patient:innenorientierung aus der
Perspektive von Patient:innen. In einer Delphi-Studie mit n = 226 Patient:innen wurden alle 15
Dimensionen des integrativen Modells fiir Patient:innenorientierung als hochrelevant bewertet,

und eine sechzehnte Dimension, , Patient:innensicherheit”, wurde erganzt.

Publikation 3 beschreibt den Item-Entwicklungsprozess auf Basis einer Literaturrecherche mit 48
PREMs, sechs Fokusgruppen mit n = 40 Patient:innen sowie n = 10 Experteninterviews. Relevanz
und Vollstandigkeit wurden in einem Relevanzrating mit 32 Expert:innen sichergestellt, und die
Verstandlichkeit in 34 kognitiven Interviews mit Patient:innen lberprift. Zusammen zeigten diese

Schritte, dass die entwickelten Items Inhaltsvaliditat haben.

Publikation 4 beschreibt eine Querschnittsstudie zur psychometrischen Evaluation des EPAT in einer
Stichprobe von n = 2.024 Patient:innen. ltemcharakteristika und inhaltliche Uberlegungen wurden
kombiniert, um Item flir den EPAT-64 auszuwahlen - eine modulare Version, die alle 16 Dimensionen
der Patient:innenorientierung mit jeweils vier Items erfasst. Fir die finale Version wurden
strukturelle Validitat, Konstruktvaliditat und Reliabilitdt untersucht. Die Ergebnisse zeigten gute
psychometrische Eigenschaften, obwohl einige Iltems Deckeneffekte und hohe , betrifft mich nicht“-

Antwortraten aufwiesen.



Publikation 5 beschreibt, wie derselbe Datensatz zur Auswahl von ltems fiir den EPAT-16 verwendet
wurde - eine Kurzversion mit jeweils einem Item pro Dimension. Der EPAT-16 zeigte eine gute
Konstruktvaliditat und Reliabilitdt, mit einigen Einschrankungen in der strukturellen Validitat und

Messinvarianz.

Zusammenfassend prasentiert diese Dissertation das erste umfassende und generische PREM zur
Messung von Patient:innenorientierung und liefert ein Best-Practice-Beispiel flir die
Fragebogenentwicklung, das theorie- und datengestiitzte Ansdtze kombiniert, um die
Inhaltsvaliditat wahrend des gesamten Prozesses zu priorisieren. Die Modulversion und Kurzversion
des EPAT bieten gut anpassbare Instrumente fir Forschung und Routineversorgung, z.B. fir
Qualitatsmonitoring, Evaluation von Interventionen und offentliche Berichte von Ergebnissen.
Zukiinftige Forschung sollte die Anderungssensitivitit untersuchen, die Messinvarianz Uber
verschiedene Populationen hinweg testen und Strategien fir eine effektive Implementierung in der

Routineversorgung erforschen.






1. INTRODUCTION

“Quality in health and medical care [...] has two dimensions: one is objective, technical; the other is
subjective and qualitative. However dazzling the technological achievements of medical science
over that last fifty years, the patient’s experience of illness and medical care is at the heart of the

first purpose of clinical medicine — to relieve human suffering.” [1] (page 2)

With this statement, Gerteis and her colleagues introduced the concept of patient-centeredness in
their groundbreaking book “Through the patient's eyes: understanding and promoting patient-
centered care” [1], a publication funded by the Picker/Commonwealth Program for Patient-
Centered Care, which ultimately led to the founding of The Picker Institute [2]. Globally, increasing
attention has been directed toward understanding and advancing patient-centeredness as a
cornerstone of healthcare quality. This is reflected in seminal works such as the Institute of
Medicine’s publication Crossing the Quality Chasm [3], as well as in key documents by the World
Health Organization [4] and many others [5, 6]. In Germany, patient-centeredness has also gained
importance in legislation, research, and education [7] for example, with the Patients’ Rights Law of
2013 [8], the National Cancer Plan launched in 2008 [9] and a funding program initiated by the
German Ministry of Health in 2001 [10]. This was underlined when the German Federal Minister of
Health declared patient-centeredness a guiding principle of the national healthcare system in 2019
[11]. However, to effectively promote patient-centeredness, the patient must be placed at the
center of healthcare improvement strategies as well [12]. This in turn requires assessment of

patient experiences so that they can inform the design of such strategies [12].

This introduction begins by outlining why patient-centeredness matters and how it is defined. Then,
the measurement of patient-centeredness will be discussed, in particular how patient-centeredness
can be assessed and why measuring patient-centeredness is essential. A review of the existing
literature on the development of such measures follows. Finally, the research gap addressed in this

dissertation will be derived.



1.1. Why patient-centeredness matters

From a philosophical and ethical perspective, adopting patient-centeredness is considered “the
right thing to do” [13, 14]. From a deontological point of view, this is rooted in the intrinsic moral
value of behaviors and attitudes that respect patients’ autonomy, dignity, values, and preferences
[13]. Such values are reflected in the principles of biomedical ethics, particularly in the respect for
patient autonomy [15] - an idea well captured by the guiding statement of many patient-
centeredness initiatives: “Nothing about me without me” [16] (title). Moreover, the fundamental
goal of healthcare - to improve patients’ health and well-being - can only be fully achieved by co-
designing care with patients themselves, since only patients themselves can define what “health
and well-being” means to them [12]. Along similar lines, evidence-based medicine relies on patient
perspectives, as meaningful evidence depends on outcomes that reflect what matters most to
patients [14]. In addition, the experiential expertise of patients deserves acknowledgment [17].
Healthcare professionals bring the clinical knowledge required for accurate diagnosis and treatment
planning. However, patients - being the ones living with the condition - are experts in how
symptoms evolve, how illness affects their daily lives, and what they need to enhance their quality
of life [17]. A comprehensive understanding - as is essential for well-informed decision-making - can

only emerge through the exchange of knowledge and expertise from both parties. [13].

Another ethical argument in favor of patient-centeredness comes from a consequentialist
perspective, which claims that patient-centeredness should be adopted because it leads to better
outcomes [13]. For example, often when patients do not adhere to their treatment, this is due to
either not understanding the instructions or not having agreed to the treatment [12]. Hence, it is
not surprising that associations between patient-centeredness and treatment adherence were
found [18]. Further, patient-centered communication correlates with better recovery, improved
mental health, and fewer diagnostic tests and referrals [19]. In a systematic review, relationships of
patient-centeredness with patient satisfaction, well-being and self-management were found [18].
However, findings on clinical outcomes were mixed [18]. This is echoed in a Cochrane review on the
effects of patient-centeredness training programs, which concluded that while there is some
evidence for positive effects on patient satisfaction, the evidence for improvements in health status
remains limited [20]. The variability in results is often attributed to differences in intervention
design and outcome selection across studies [20], but also to inconsistencies in how patient-

centeredness is defined and measured [21, 22].
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1.2. Definition of patient-centeredness

To advance both research and practice in patient-centeredness, a clear and consistent definition of
the concept is essential. This is particularly important for the measurement of patient-
centeredness, as defining the construct to be measured is the first critical step in developing valid

and reliable assessment tools [23].

To address this gap, Scholl and her colleagues [24] conducted a systematic review in 2012,
identifying 417 publications that included definitions of patient-centeredness. They performed a
content analysis of these definitions and synthesized them into a unified framework - the integrative
model of patient-centeredness - which captures the core elements across existing definitions. The
resulting model comprises 15 interrelated dimensions that predominantly focus on the interaction
between healthcare professionals and patients. These dimensions are grouped into three
categories: activities, principles, and enablers (see Figure 1). The integrative model of patient-
centeredness was further evaluated through a Delphi study involving 105 experts - including
researchers, patient representatives, clinicians, and quality managers [25]. Of the 15 dimensions,

eleven were rated as highly relevant by the participating experts [25].
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Figure 1: Integrative model of patient-centeredness [24]
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While patient representatives participated in the Delphi process [25], it remains an open question
whether lay patients - those without representative roles - would identify the same dimensions as
relevant. Given that a core principle of patient-centeredness is to incorporate patients’ preferences
and experiential knowledge, its definition should likewise reflect what truly matters to patients by

actively involving them in the definition process.

1.3. Measuring patient-centeredness

Measurement is the cornerstone of evidence-based medicine [26] and is central to health research
[27]. Only with valid measures can latent constructs, which are not directly observable - such as the
degree of patient-centeredness - be quantified [28, 29]. Quantification, in turn, is vital for
generating evidence [26], for example by assessing the status quo, investigating relationships with
other constructs, monitoring change over time, or evaluating the effectiveness of interventions
[14]. Therefore, delivering high-quality healthcare depends on the use of psychometrically sound
measurements [26] and fostering patient-centeredness requires continuous measurement through
well-designed surveys [12]. Or as Kilbourne and her colleagues summarized: “We cannot improve

what we cannot measure.” [30] (page 30).

Patient-centeredness can be assessed from various perspectives - by external observers, healthcare
professionals, or patients themselves [31]. Observers may use rating scales or coding systems [21],
which can be applied to either real-life encounters of healthcare professionals and patients or to
encounters involving standardized patients [31]. While standardized patients offer high
comparability across assessments, real-life encounters may have higher external validity as they
reflect everyday clinical practice. However, observer-based assessments are resource-intensive,
requiring specialized training, and they carry a risk of the Hawthorne effects - that is, changes in
behavior due to the awareness of being observed [31]. Surveys offer a more standardized and cost-
effective method for assessing patient-centeredness on a large scale [32]. These can be
administered to healthcare professionals, who then self-report on their behavior. However, self-
assessments are susceptible to social desirability bias [21, 31] and frequently show little correlation

with patient-reported data [31].
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Another approach is to ask patients directly about the extent to which their care was patient-
centered. A possible limitation here is that patients may overestimate certain aspects of their care
- such as the degree of involvement in decision-making processes [33]. Further, patient-reported
measures must be carefully designed to differentiate between reporting actual occurrences and
making subjective evaluations [14]. Despite these challenges, patient-reported assessments have
proven to be the most predictive of outcomes [34]. Certain elements of patient-centeredness - such
as whether patients felt respected or whether information was delivered in an understandable way
- can only be evaluated by patients themselves [12, 35]. Tzelepis and her colleagues [36] argue that
patient-reported measures are the most appropriate tools for assessing patient-centeredness, since
only patients can reliably assess whether their values, needs, and preferences were taken into

account.

1.4. Patient-reported experience measures (PREMs)

In line with this rationale, numerous patient-reported experience measures (PREMs) have been
developed. PREMs focus on what patients experience during care - that is, what happened and how
it happened [32, 37]. Questions focus on whether or to what extent patients experienced specific
care processes [32]. In doing so, PREMs aim to capture relatively objective aspects of healthcare
quality from the patient’s perspective. Although patient experience and patient satisfaction are
related concepts, it is critical to distinguish between them [37]. Patient satisfaction measures
involve subjective judgments and are often influenced by prior expectations [37]. PREMs are
process indicators evaluating interpersonal aspects of care quality, whereas patient satisfaction
measures are outcome measures that reflects the result of those experiences [38]. For example, a
satisfaction measure might ask, “How satisfied are you with the healthcare professional’s
communication?” In contrast, a PREM would focus on explicit behaviors, such as, “Did the
healthcare professional make eye contact?” or “Did the healthcare professional use terms you could
easily understand?” By phrasing items around such specific behaviors, it becomes easier to derive

which aspects can be targeted by interventions to improve patient-centeredness.
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PREMs serve a variety of purposes: they are used for benchmarking healthcare institutions [39],
informing quality improvement initiatives [36], evaluating the effectiveness of interventions [32],
and supporting public reporting and rankings [32, 39]. In several countries, including the USA and
the UK, PREM results inform pay-for-performance schemes, where better patient experiences are
linked to higher reimbursements for healthcare facilities [40]. Figure 2 illustrates various
applications of PREMs identified in a scoping review by Gilmore and his colleagues [35]. These
applications span all three levels of the healthcare system (macro-level, meso-level and micro-

level), with most studies identified focus on improving quality of care at the micro-level [35].

Cross-cutting Research

Strategy development

Macro-level
System performance monitoring
System quality assurance
Regulation
Meso-level g
Organisational or network level performance
improvement

Quality-based financing

Micro-level

Practice or team
performance improvement

Individual performance
improvement

Patient choice

This work is licensed under the Creative Commons Attribution 4.0 International (CC BY 4.0).
® To view a copy of the license, visit https://creativecommons.org/licenses/by/4.0f
Authors: Kendall Jamieson Gilmore, llaria Corazza, Lucrezia Coletta (Management and Health Laboratory, Sant’Anna School of Advanced

Studies, Pisa, Italy) & Sara Allin (Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, Canada)

Figure 2: Uses of patient-reported experience measures by Gilmore et al. [35]

Reviews exploring the relationship between patient experiences and outcomes have found positive
associations with clinical effectiveness, patient safety [41, 42] , treatment adherence, and reduced
healthcare utilization [42]. In addition, a randomized controlled trial, written feedback on PREM
results alone did not yield improvements over a control group; however, when the feedback was
supplemented by a meeting to discuss the results, positive effects were observed [43]. Further in
an observational study, patient experience scores were positively correlated with how well-

informed healthcare professionals were about prior PREM results [44].



1.5. Guidelines for developing patient-reported measures

Taken together, PREMs are a promising method for assessing and promoting patient-centeredness.
However, they require careful development and evaluation to ensure that the results are clinically
meaningful and interpretable [29]. Although there is limited literature specifically focused on
developing PREMs, numerous guidelines exist for the development and validation of patient-
reported outcome measures (PROMs) and other health-related instruments (e.g. [23, 45]). The
primary distinction between PROMSs and PREMs lies in what they measure: PROMs assess outcomes
- the results of healthcare - whereas PREMs assess processes - what happens during healthcare
[39]. Aside from this distinction, both are self-reported questionnaires designed to capture patients’
perspectives on health-related matters. Therefore, it is reasonable to generalize PROM

development guidelines for the development of PREMs as well.

In a 2023 scoping review, Jung and his colleagues [23] identified 40 guidelines related to PROM
development — including guidelines that are applicable to health measurements in general. A
guideline recommended by Jung et al. for its comprehensiveness and described as particularly
influential and highly cited [23] is the checklist developed by the COnsensus-based Standards for
the selection of health status Measurement Instruments (COSMIN) initiative [46]. In addition to the
checklist, the COSMIN initiative has provided a taxonomy [47], a reporting guideline [48] and a
range of additional tools available through their website (www.cosmin.nl). The COSMIN taxonomy
represents a major milestone in the field of healthcare measurement, addressing previous
inconsistencies in terminology and definitions that had hampered the comparability of
psychometric properties across instruments [47]. These definitions were developed through a

scientifically rigorous Delphi study involving 43 international experts from diverse fields [47].

However, COSMIN primarily focuses on three key psychometric properties at the level of the overall
questionnaire: validity, reliability, and responsiveness. It does not specifically address the
characteristics of individual items, which are critical for item selection. Jung et al. [23] defined eight
steps for questionnaire development: (1) Definition of the construct, (2) Choice of measurement
method, (3) Selecting and formulating items, (4) Scoring issues, (5) Elaboration of the measurement
model, (6) Pilot-test, (7) Field test (item reduction), and (8) Measurement properties of the final
form. They recommended three guidelines for comprehensively covering all eight steps [23]: Two
books by Vet et al. [27] and Streiner et al. [49], as well as a peer-reviewed paper by Swan et al. [26].

Further, comprehensive guidance specifically on item selection is provided by Boateng et al [45].
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1.6. Prioritization of content validity

Among psychometric properties, the COSMIN initiative emphasizes a clear hierarchy: “Content
validity is the most important measurement property of a patient-reported outcome measure
(PROM) and the most challenging to assess.” [50] (page 1159). They define content validity as the
degree to which all items are relevant, comprehensive, and comprehensible with respect to the
target group, the construct to be measured, and the intended use of the measure [50]. Content
validity is considered foundational as it influences all other measurement properties - e.g.,
irrelevant items may impair structural validity, and incomplete coverage can limit responsiveness
[50]. To support rigorous assessment, COSMIN developed quality standards for evaluating content
validity through a Delphi study involving 159 international experts [50]. Nonetheless, these
standards have two limitations, which hamper usability for questionnaire development: (1) The
COSMIN guideline remains vague regarding methods, often referring only to a “widely recognized
or well-justified method”. This ambiguity increases subjectivity and offers limited practical guidance
to researchers [50]. (2) While the checklist evaluates the quality of qualitative research, it does not
assess how items are derived from qualitative data. Hence, it provides no guidance on how
qualitative data can be analyzed in a way that ensures the patients’ perspective is well reflected in
the items, while also taking into account the definition and aim of the target construct. Similarly,
other guidelines consistently recommend incorporating qualitative data from the target population
during item development to ensure content validity (e.g. [45, 51]); however, they do not specify
how such data should be analyzed or translated into questionnaire items. This gap results in a lack
of transparency in reporting, as evidenced by a review by Ricci and her colleagues [52] on the use
of qualitative data in questionnaire development. Among the 371 studies included, 57% did not

report how qualitative data were analyzed [52].

A notable strength of the COSMIN guideline is its explicit requirement to assess comprehensiveness
after the final item set has been established. This is an advancement, as many guidelines
recommend initial assessment followed by item reduction, without requiring a re-evaluation of
content validity: Jung et al. [23] emphasize that psychometric properties should be evaluated on
the final version, though this is not clearly reflected in the guidelines they recommend (e.g. [26,
27]). This is also evident in the review by Wiering and her colleagues [53]. They identified three key
stages that should be informed by data collected from patients: (1) defining the outcome, (2) item

generation, and (3) testing item comprehensibility. Their work underscores that content validity

16



requires patient involvement in these three stages of questionnaire development, yet it does not
specify that content validity should also guide the item selection process. Interestingly, quite the
contrast is true for literature about item selection for short form development. Here, content-driven
approaches are explicitly encouraged to ensure that the content of the original instrument is

adequately reflected in its short form (e.g. [54-56]).

Overall, a clearly documented best-practice example that incorporates these considerations and
prioritizes content validity throughout all stages of item development and selection would provide

valuable guidance for future questionnaire development.

1.7. Limitations of existing PREMs

There are several limitations regarding the current measurement of patient-centeredness with
PREMs - both internationally and within the German healthcare system. Despite its importance,
content validity is frequently underreported or insufficiently established. In a systematic review
including all identified English-language publications on PREM development, Bull and her
colleagues [39] found that only 37.5% of the included PREMs met criteria for good content validity.
Further, none of the identified measures captured all dimensions of the integrative model of
patient-centeredness [39], which again limits their content validity, as comprehensiveness is part of
it. Similarly, a more recent review by Handley and her colleagues [57], which focused on PREMs
assessing patient-centeredness in hospital settings, concluded that no existing tool provides a

comprehensive assessment.

Finally, a systematic review by Mihaljevic and his colleagues [58] focused on German-language
PREMs that assess patient-centeredness, compared the PREMs to the integrative model of patient-
centeredness. They identified 12 PREMs that were either developed in or translated into German.
Although all PREMs showed deficits in psychometric testing and results, six were recommended by
the authors [58]. For generic measures, these are Hospital Consumer Assessment of Healthcare
Providers and Systems survey (HCAHPS) [59], The Nordic Patient Experiences Questionnaire
(NORPEQ) [60], The Picker Patient Experience Questionnaire (PPE-15) [61] and Patients'
Experiences Across Health Care Sectors (PEACS) [62]. Notably, all of those are applicable to inpatient
settings only, except for the PEACS, which is designed for both inpatient and outpatient settings
[58]. The PEACS covers 13 of the 16 dimensions of the integrative model of patient-centeredness

with 59 items and demonstrated good ratings for content validity (except comprehensiveness),
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structural validity, and reliability [58]. However, data on internal consistency, measurement error,
and hypothesis testing (construct validity) were lacking [58]. In conclusion, Mihaljevic and

colleagues also found that none of the questionnaires provided a complete assessment [58].

Thus, no PREM - whether in the international literature or specifically within Germany - currently
exists that comprehensively measures patient-centeredness and therefore demonstrates sufficient
validity. The need to address this gap with a generic measure, suitable for comparisons across
settings and diseases [29], is underscored by health policy and patient surveys: In 2018, the German
Conference of Health Ministers (German: Gesundheitsministerkonferenz) [63] passed a resolution
calling for the assessment of patient experiences as a tool for quality management across all
healthcare facilities. These assessments were to be evaluated for health benefit and made publicly
available as transparent and neutral patient information [11]. Nevertheless, as of 2022, German
patients still reported limited access to information about the quality of care across healthcare
institutions [64]. Notably, 82% of respondents indicated that the experiences of other patients were

an important source of information when evaluating healthcare providers [64].

1.8. Research gap

As outlined above, measuring the degree of patient-centeredness is essential to advancing the
widely supported goal of a more patient-centered healthcare system [12, 36]. In particular, well-
designed, psychometrically sound PREMs hold significant potential to enhance healthcare quality
and improve various outcomes [41-44]. To achieve this, content validity must be prioritized
throughout the entire development process, including ensuring that the construct is
comprehensively represented [50]. However, no existing PREM captures patient-centeredness in its
entirety [39, 57, 58]. Specifically, there is a lack of a generic German-language PREM that can be
used to respond to calls from both health policy and patients [63, 64]. As Mihaljevic et al. [58]
concluded, “developing a German-language PREM, that will cover all aspects of patient-

centeredness according to Scholl et al. [...] will close important evidence gaps.” (page 33).

To address these research gaps, the following aims and research questions were derived to guide

this dissertation.
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2. AIMS AND RESEARCH QUESTIONS

This dissertation pursues two aims: (1) to develop and (2) to psychometrically evaluate a PREM to
assess patient-centeredness. These aims are explored through the following research questions

(RQ):

Aim 1: To develop a comprehensive, German-language PREM for assessing patient-centeredness
from the patients’ perspective - the Experienced Patient-Centeredness Questionnaire

(EPAT).

RQ1l: What are the relevant dimensions of patient-centeredness from the patients’
perspective?

RQ2: What items can be developed to assess these dimensions according to the
international literature, patients and stakeholders?

RQ3: Do the developed items demonstrate content validity, including relevance,

comprehensiveness, and comprehensibility for the target group and construct?

Aim 2: To select items for both a modular and short version of the EPAT and evaluate their

psychometric properties.

RQ4: Which items show good psychometric properties and should be included in the
final versions of the EPAT?
RQ5: Do the selected items demonstrate structural validity, construct validity and

reliability?
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3. CONTEXT OF THIS DISSERTATION

3.1. Underlying scientific study

The development and psychometric evaluation of the EPAT was conducted as part of the
Assessment of Patient-Centeredness Through Patient-Reported Experience Measures (ASPIRED)
study. ASPIRED was part of a junior healthcare research group funded by the German Federal
Ministry of Education and Research (Bundesministerium fiir Bildung und Forschung; BMBF). It was
led by Prof. Dr. Isabelle Scholl at the Department of Medical Psychology at the University Medical
Center Hamburg-Eppendorf (UKE) from October 2017 to September 2023.

The overarching aim of ASPIRED was to assess patient-centeredness from the patients’ perspective.

The study was carried out in three phases:

e Phase 1 focused on understanding how patients define patient-centeredness. To this end,
the integrative model of patient-centeredness was translated into German lay language and
then evaluated in a two-round Delphi study. Based on the results, a 16th dimension -
patient safety - was added to the model.

e Phase 2 aimed to develop and psychometrically evaluate a generic PREM to assess patient-
centeredness - the EPAT. This phase involved multiple methods, including a literature
review, semi-structured interviews, focus groups, relevance ratings, cognitive interviews,
and psychometric testing. The final instruments, the EPAT-64 and its short form, the EPAT-
16, resulted from this phase.

e Phase 3 examined the feasibility of implementing the EPAT in routine care. Healthcare
professionals were instructed to collect data using the EPAT on their own. Semi-structured
interviews were then conducted, guided by the Consolidated Framework for
Implementation Research (CFIR) [65], to explore their experiences with the implementation

process.
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An overview of the three study phases is provided in Figure 3.

Phase 1: Model of Patient-Centeredness from the Patient's Perspective

¢ Development of lay model for patient-centeredness

<
)
2 ¢ Cognitive interviews to assess the model's comprehensibility
= ¢ Delphi study on the relevance and implementation of the various dimensions
of patient-centeredness
>
3 Phase 2: Development Experienced Patient-Centeredness Questionnaire (EPAT)
* Item generation for the EPAT using qualitative content analysis based on:
— Systematic literature review on existing patient-reported experience
5 measures (PREMs)
w — Focus groups with patients
— Semi-structured interviews with experts
i * Relevance rating for item selection with experts
)
2 ¢ Psychometric testing of the EPAT
H
e Development of a modular version (EPAT-64) and a short version (EPAT-16)
based on psychometric results and content validity
<
)
Q
=
(8]
Phase 3: Testing the EPAT in Routine Care
* Pilot test of the EPAT in routine care
<
o * Semi-structured interviews on facilitators and barriers in using the EPAT
o
o * Expert workshop on the use of the EPAT

Figure 3: Overview phases of the ASPIRED study

21



3.2. Key Psychometric Terms

As psychometric terms are used and defined inconsistently [47], the terms applied throughout this

dissertation are defined below. Table 1 summarizes psychometric properties related to the overall

guestionnaire, while Table 2 presents item-level characteristics used for item selection.

Table 1: Psychometric properties of the questionnaire

Psychometric

Definition

Statistics/methods applied

property in this thesis
Reliability Extent to which the measure is free from error [47]
L Internal How strongly the items of a measure are interrelated Cronbachs’s Alpha or
consistency [47] McDonald’s Omega
Validity Whether the measure captures the intended construct
[47]
L Content Whether the measure’s content fully represents the Relevance rating, cognitive
validity construct [47] - including relevance, comprehensiveness, interviews

and comprehensibility of the measure regarding the
construct and target population [50]

L Construct

Whether the measure’s scores behave as expected with

Hypotheses testing

validity other measures or groups [47]
L Structural Whether the scores adequately reflect the construct’s Confirmatory factor analysis
validity dimensionality [47] and model fit indices

Responsiveness

Ability of the measure to detect change over time [47]

Table 2: Item characteristics used for item selection

Item characteristic

Calculation/recommendations Recommended range

Acceptability

Percentage of missing values, thatis noreply -
at all [66]

Relevance Percentage of ‘does not concern me’ replies -
Item difficulty Standardizing the mean to arange of 0 to 1 >0.2and < 0.8 [67]
(assessing floor and [67]

ceiling effects)

Inter-ltem-
correlations

Correlation of items within a dimension [45] > 0.3 [45]

Corrected item-total  Correlation of an item with the sum score of > 0.3 [45]

correlations

the remaining items of that dimension [45]
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4. SUMMARY OF PUBLICATIONS

This dissertation focusses on the first and second phase of the ASPIRED study. Further details on
the overall study are provided in Publication 1, which outlines the study protocol. Publication 2
describes how a definition of patient-centeredness from the patients’ view was derived. Publication
3 describes the development process of the EPAT. Publication 4 addresses the development of the
EPAT-64 through item selection and psychometric evaluation, while Publication 5 focuses on the

EPAT-16.

4.1. Publication 1

Reference: Christalle, E.*, Zeh, S.*, Hahlweg, P., Kriston, L., Harter, M., & Scholl, I. (2018).
Assessment of patient centredness through patient-reported experience measures (ASPIRED):
protocol of a mixed-methods study. BMJ Open, 8(10), e025896.

(*Shared first authorship)

Aims: This study protocol outlines the Assessment of patient-centeredness through patient-
reported experience measures (ASPIRED) study, which has three aims: (1) Complement the
integrative model of patient-centeredness with the patients’ perspective and assess the relevance
of its dimensions, (2) to develop and psychometrically test a German PREM to assess patient-
centeredness, and (3) to test the feasibility of implementing this PREM in routine care.

Methods and analysis: Using a mixed-methods design, this study will be carried out in three phases.
In phase 1, a model of patient-centeredness will be translated into lay language, its
comprehensibility tested, and then be evaluated by N=200 patients in a Delphi study regarding the
relevance of its dimensions. Further, patients will have the possibility to add new content to the
model if any important aspects are missing. In phase 2, items for a PREM will be developed based
on a literature review, key informant interviews, and focus groups with patients. Items will be
selected in a relevance rating, and then tested for comprehensibility using cognitive interviews. The
preliminary questionnaire will be tested in a sample of N=2000 patients treated in inpatient and
outpatient settings for cancer, cardiovascular diseases, mental health disorders, or musculoskeletal
disorders. Items of the final questionnaire will be selected based on the results of this psychometric
evaluation. In phase 3 the resulting questionnaire will be pilot tested in routine care, and semi-
structured interviews will be used to explore experiences with its implementation. Additionally, an

expert workshop will be conducted to explore strategies for facilitating implementation.
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4.2. Publication 2

Reference: Zeh, S., Christalle, E., Hahlweg, P., Harter, M., & Scholl, I. (2019). Assessing the relevance
and implementation of patient-centredness from the patients’ perspective in Germany: results of a
Delphi study. BMJ Open, 9(12), e031741.

Relevant research questions: RQ1

Aims: This study aimed to evaluate the perceived relevance and current implementation of patient-
centeredness from the perspective of chronically ill patients in Germany.

Methods: The integrative model of patient-centeredness was translated into lay language and its
comprehensibility tested through cognitive interviews. A two-round Delphi study was conducted
with patients recruited via community-based strategies across Germany. In round one, participants
anonymously rated the relevance and implementation of the 15 patient-centeredness dimensions
and provided free-text comments to suggest improvements or missing aspects. In round two, they
received a summary of the initial results and repeated the ratings. Eligible participants were adults
(18+ years) with one or more of the following chronic conditions: cancer, cardiovascular disease,
mental illness, or musculoskeletal disorder.

Results: Of the 226 patients who completed the first round, 214 participated in the second. Based
on their comments, a 16th dimension - “patient safety” - was added. All dimensions were rated as
highly relevant but only partially implemented. The most dimensions identified as most relevant

” u

were “patient safety,” “access to care,” and “patient information.”

Conclusion: This study is among the first to explore how patients define patient-centeredness. In a
previous Delphi study with experts, only eleven dimensions of the integrative model of patient-
centeredness were rated as relevant. In contrast, patients regarded all dimensions as highly
relevant. Moreover, a sixteenth dimension, “patient safety”, was added. While the original
definition included this aspect within the dimension of “physical support”, patients considered it so
critical that it warranted recognition as an independent dimension, which they subsequently rated
as the most relevant. These insights offer a valuable foundation for enhancing patient-centeredness

and for developing a patient-reported experience measure that assesses all aspects of patient-

centeredness relevant to patients.
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4.3. Publication 3

Reference: Christalle, E., Zeh, S., Hahlweg, P, Kriston, L., Harter, M., Zill, J., & Scholl, I. (2022).
Development and content validity of the Experienced Patient-Centeredness Questionnaire (EPAT)—
A best practice example for generating patient-reported measures from qualitative data. Health
Expectations, 25(4), 1529-1538.

Relevant research questions: RQ2 and RQ3

Aim: This study aimed to develop and select items for the EPAT, a generic PREM that captures
patient-centeredness from the perspective of adult patients in both inpatient and outpatient
settings across Germany. Additionally, it seeks to establish a best-practice model for developing
patient-reported measures based on qualitative data.

Methods: A mixed-methods design was used across three phases: (1) preparation, (2) item
generation, and (3) item selection including content validity testing. Iltems were developed based
on the previously developed definition of patient-centeredness, which guided qualitative content
analysis of data from focus groups, key informant interviews, and a literature review. Subsequently,
items were complemented and selected in a relevance rating and comprehensibility tested in
cognitive interviews. Participants included patients with chronic conditions (cancer, cardiovascular
diseases, mental disorders, musculoskeletal disorders) and healthcare experts (clinicians,
researchers, and patient representatives).

Results: Data from six focus groups (N=40 patients), ten expert interviews, and 48 identified PREMs
from the literature were analyzed. A total of 152 initial items were included in a relevance rating
(N=32 experts), resulting in 125 items covering 16 dimensions. Based on 34 cognitive interviews,
only minor revisions were needed to ensure comprehensibility.

Conclusions: The thorough development process integrating data from literature and experts with
a strong focus on integrating the target group in all steps, ensures high content validity. In particular,
the different steps ensured that all items are relevant, comprehensive and comprehensible to the
target group and construct, thus fulfilling the criteria for content validity based on the COSMIN
definition [50]. Moreover, transparent reporting offers the first methodological step-by-step guide

for developing patient-reported measures based on qualitative data.
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4.4. Publication 4

Reference: Christalle, E., Zeh, S., Fiihres, H., Schellhorn, A., Hahlweg, P., Zill, J. M., Harter M.,
Bokemeyer C., Gallinat J., Gebhardt C., Magnussen C., Miiller V., Schmalstieg-Bahr K., Strahl A.,
Kriston L., Scholl, I. (2024). Through the patients’ eyes: psychometric evaluation of the 64-item
version of the Experienced Patient-Centeredness Questionnaire (EPAT-64). BMJ Quality & Safety,
34(10), 643-656.

Relevant research questions: RQ4 and RQ5

Aim: This study aims to evaluate psychometric properties of the EPAT and derive the final 64-item
version (EPAT-64).

Methods: This is a cross-sectional study, which included adult patients receiving treatment for
cardiovascular diseases, cancer, musculoskeletal diseases, and mental disorders in German
inpatient and outpatient centers. Several item characteristics were used to select four items for
each of the 16 dimensions: (1) proportion of missing values, (2) proportion of “does not concern
me” responses, (3) item difficulty, (4) inter-item-correlations, (5) item-total-correlations, and (6) the
items content. For the resulting 64 items, structural validity was assessed by confirmatory factor
analysis (CFA), reliability by McDonald’s Omega and construct validity by examining correlations
with general health status and patient satisfaction. CFA was further applied to test measure
invariance between the four health conditions.

Results: Analyzing responses of N=2,024 patients (n=1,092 outpatients and n=931 inpatients), items
were selected separately for outpatient and inpatient settings, thus resulting in two versions of the
EPAT-64. All items of the final EPAT-64 demonstrated high acceptance and acceptable item-total
correlations. For approximately 80% of the items, few patients selected “does not concern me.” In
the outpatient version in particular, seven items showed low applicability, with more than 50% of
respondents selecting “does not concern me.” Most items had difficulties within the recommended
range, although around 30% exhibited ceiling effects. CFA supported a bifactor model, where each
item was associated with both a general factor and a specific dimension-related factor. Reliability
was high for the general factor with McDonald’s Omega but varied strongly across specific
dimensions. Construct validity was confirmed by the absence of correlations between general
health status with any of the factors and a strong correlation of the general factor with patient
satisfaction. Models to test measure invariance could not be estimated.

Conclusions: Psychometric evaluation demonstrated robust properties of the EPAT-64. It offers high
flexibility by allowing users to assess individual dimensions through four-item modules based on
their needs and resources. The EPAT-64 can be used for quality improvement and the evaluation of

interventions aimed at enhancing patient-centeredness across diverse healthcare settings.
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4.5. Publication 5

Reference: Christalle, E., Kriston, L., Zeh, S., Fiihres, H., Schellhorn, A., Hahlweg, P, Zill, J.M., Harter,
M. & Scholl, I. (2025). Development and Psychometric Testing of EPAT-16: A Short and Valid Measure
for Patient-Centeredness From the Patient's Perspective. Health Expectations, 28(3), e70296.
Relevant research questions: RQ4 and RQ5

Background: This study aims to select items for the short version of the EPAT - the EPAT-16 - and to
evaluate its psychometric properties.

Methods: This cross-sectional study included adult inpatients and outpatients in Germany receiving
treatment for cardiovascular diseases, cancer, musculoskeletal conditions, or mental health
disorders. To ensure balanced representation of all 16 patient-centeredness dimensions, one item
per dimension was selected based on its content relevance to the dimension’s definition, item
difficulty, the proportion of “does not concern me” responses, and item-total correlations within
that dimension. Structural validity was assessed using confirmatory factor analysis (CFA), reliability
was evaluated via McDonald’s Omega, and construct validity was tested by examining correlations
between the EPAT-16 total score and measures of general health and patient satisfaction. Further,
measure invariance between health conditions was tested by CFA.

Results: The EPAT-16 demonstrated good acceptability and item-total correlations. Approximately
two-thirds of the items demonstrated acceptable difficulty levels, while the remaining third
exhibited ceiling effects. In the inpatient sample, all items had “does not concern me” rates below
30%, whereas in the outpatient sample, three items exceeded this rate. While CFA indicated a slight
misfit for the unidimensional model, the average variance explained was high, and McDonald’s
Omega indicated strong reliability. All hypotheses regarding construct validity were supported. Tests
showed limitations regarding measure invariance.

Conclusions: The EPAT-16 exhibited solid psychometric properties in the development sample. It
offers a practical alternative for assessing overall patient-centeredness when using the full EPAT-64
is not feasible, making it particularly suitable for routine healthcare applications such as constant
monitoring and quality improvement. As a generic tool, the EPAT-16 is applicable across various
medical settings and thus suitable for public reporting. Future studies should evaluate its
psychometric performance in diverse and independent patient populations to confirm the stability

and generalizability of the results across different cultural and clinical contexts.

27



5. DISCUSSION

The first aim was to develop items for the EPAT - a generic PREM to comprehensively assess patient-
centeredness from the patients’ perspective. This was followed by the second aim to select items

for the final questionnaire and validate its psychometric properties.

5.1. Summary of results

Publication 1 [68] presents the study design of the ASPIRED study, within which this dissertation
was conducted. It outlines the methodological framework used to address all research questions
and highlights how patient input was integrated across all phases of EPAT development - from

construct definition and item generation to item selection.

Publication 2 [69] addresses RQ1l through a two-round Delphi study involving 214 patients.
Participants were asked to evaluate the relevance of the 15 dimensions of the integrative model of
patient-centeredness [24] and to suggest any additional relevant topics. All 15 dimensions were

rated as highly relevant by patients, along with an added sixteenth dimension, “patient safety.”

Publication 3 [70] focuses on RQ2 and RQ3. In response to RQ2, 152 items were developed based
on 48 identified PREMs from the literature, six focus groups with 40 patients, and interviews with
ten experts. Relevance and comprehensiveness were ensured through a relevance rating conducted
with 32 experts, while comprehensibility was tested in 34 cognitive interviews with patients.

Consequently, addressing RQ3, the resulting pool of 125 items demonstrated content validity.

Publication 4 [71] describes the item selection process and psychometric evaluation of the EPAT-64.
All previously developed EPAT items were tested in a sample of 2,024 patients. Regarding RQ4, four
items were selected for each of the 16 dimensions of patient-centeredness based on item
characteristics such as item-total correlations and content relevance. In doing so, two versions were
created - one for outpatient and one for inpatient settings. In response to RQ5, structural validity
was supported with a bifactor model showing the strongest fit, hypotheses to test construct validity
were confirmed, and reliability was high for the general factor, although considerable variance was

observed across specific dimensions.
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Publication 5 [72] used the same sample to address RQ4 and RQ5 for the short version, EPAT-16.
Regarding RQ4, one item per dimension was selected, resulting in a 16-item short version applicable
to both outpatient and inpatient settings. In response to RQ5, all hypotheses testing construct
validity were confirmed, and the unidimensional factor demonstrated high reliability. With respect
to structural validity, confirmatory factor analyses indicated a slight misfit, suggesting the need for

further investigation.

5.2. Comprehensive discussion

The primary outcome of this dissertation is a set of PREMs - the EPAT-64 and EPAT-16 - developed
to assess patient-centeredness from the patients’ perspective. The following section discusses the

development process and key characteristics of the EPAT in relation to the existing literature.

5.2.1. Measurement of patient-centeredness

This dissertation advances the measurement of patient-centeredness by providing a comprehensive
definition of the construct, enriched by patients’ perspectives. Based on feedback from patients in
the Delphi study, a 16th dimension - “patient safety” - was added to the existing integrative model
of patient-centeredness. Although “safe care” had been subsumed under the dimension “physical
support” in the integrative model of patient-centeredness [24], the frequency and emphasis of
patient comments on safety aspects warranted recognition as a distinct dimension. This adjustment
was further justified when "patient safety" was rated the most important dimension in the second
Delphi round. Patients rated all 16 dimensions as highly relevant, in contrast to findings from a
Delphi study by Zill and her colleagues [25]. Despite using the same rating scale, they found that
experts considered only 11 of the original 15 dimensions to be highly relevant. This discrepancy
underscores the importance of involving the target population in defining the construct. Had expert
ratings alone guided development, a substantial portion of the construct would have been
excluded. In contrast, the Delphi study with patients clearly demonstrated that assessment of all 16

dimensions is required to achieve comprehensiveness and thus content validity.

Overall, the EPAT-64 and EPAT-16 demonstrated commendable psychometric properties. However,
limitations were observed regarding item difficulty, with approximately 30% of items showing slight
ceiling effects [67], thereby reducing the instrument’s ability to differentiate between high levels of

patient-centeredness. In addition, some items, particularly in the outpatient sample, exhibited high
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rates of “does not concern me” responses. While this suggests limited applicability in some
contexts, it does not inherently justify exclusion. For example, the item “When | had pain, | was
helped quickly”- used to assess the dimension “physical support” in all EPAT-versions - was marked
as not applicable by 54.7% of outpatients, compared to only 19.4% of inpatients. The item was
retained regardless, because pain relief is a core aspect of “physical wellbeing”, and for those
experiencing pain, the item is highly relevant. Nonetheless, in populations where pain is

uncommon, alternative or more representative items may be required.

While testing construct validity, the correlations of patient satisfaction with the general factor of
the EPAT-64 as well as the total of the EPAT-16 greatly exceeded the 0.5 threshold (range 0.728 to
0.833), warranting further discussion. While PREMs are intended to capture more objective aspects
of care, the relationship between patient experience and patient satisfaction is known to be
“complexly related” [37] (page 1). As discussed in the introduction, patient-centeredness has been
linked to higher patient satisfaction [18, 20]. On one hand, patient satisfaction may influence patient
experience ratings due to the inherently subjective nature of self-reporting [38]; on the other,
positive experiences are known to increase patient satisfaction, which is considered an outcome of
those experiences [38]. The bifactor structure of the EPAT-64 may help disentangle these constructs,
since the specific dimensions of the EPAT-64 were modeled to be orthogonal to the general factor
and therefore showed no correlations to patient satisfaction. Hence, the general factor - strongly
correlated with patient satisfaction - may capture a more subjective, overall impression of care,
while the specific dimensions - modeled as uncorrelated with the general factor - may reflect more

objective and distinct elements of patient-centeredness.

Compared to the PEACS [62] - the only generic PREM available in German for assessing patient-
centeredness across inpatient and outpatient settings, as identified by Mihaljevic et al. [58] - the
EPAT is more comprehensive, covering all 16 dimensions of patient-centeredness, whereas the
PEACS addresses only 13. Furthermore, the PEACS did not include a relevance rating; instead, items
were primarily selected based on item difficulty and principal component analyses [62].
Consequently, the content validity of the PEACS is questionable, as there is no evidence
demonstrating that its items are both relevant and comprehensive. In contrast, the PEACS showed
satisfactory results for construct validity and test—retest reliability [62], the latter of which has not

yet been evaluated for the EPAT.
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It is important to note that whether a generic measure of patient-centeredness is the most suitable
option depends on the specific measurement aims and context [73]. Generic measures such as the
EPAT have the advantage of being applicable across a wide range of fields and populations [29]. This
makes them particularly valuable for population-level assessments, for example, to inform health
policy decisions across diverse disease areas [29]. Moreover, they facilitate implementation in
outpatient and inpatient settings that treat patients with various conditions, allowing the same
guestionnaire to be administered without first verifying individual diagnoses. In general, generic
measures can enhance the generalizability and interpretability of results to broader contexts [29].
However, such measures may include items that are not relevant to specific patient populations
[29], as illustrated by the high “does not concern me” rates observed for some EPAT items in certain
subgroups [71, 72]. Conversely, they may omit items that are highly relevant for only particular
patient groups [29], thereby reducing content validity for these populations [73]. Moreover,
focusing on a specific context often allows for the development of shorter, more targeted
questionnaires, which helps to reduce respondent burden [73]. Therefore, when research targets a
specific patient population, it may be more appropriate to use condition- or context-specific PREMs.
Several reviews have examined PREMs developed for specific contexts, including those for surgical
patients [74], mental health care [75], emergency care [76] or adult inpatient settings [77]. In the
German healthcare context, the work of the Institute for Quality Assurance and Transparency in
Health Care (Institut fiir Qualitdtssicherung und Transparenz im Gesundheitswesen; IQTIG) is
particularly noteworthy. The institute, commissioned by the Federal Joint Committee
(Gemeinsamer Bundesausschuss; G-BA), is responsible for developing quality indicators tailored to
specific healthcare contexts [78]. Since 2022, these indicators have also included the assessment of
patient experiences [79], with five PREMs already in use (e.g., for patients with schizophrenia or
those undergoing percutaneous coronary intervention) and three additional PREMs currently under

development [80].
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5.2.2. Questionnaire development with focus on content validity

The development process of the EPAT, together with its transparent, open-access reporting,
provides a best-practice example for future developments of patient-reported measures. Although
many guidelines emphasize the importance of incorporating qualitative data from the target
population to ensure content validity (e.g. [45, 50, 51]), they frequently describe item development
only vaguely as being “based on” qualitative data. In many studies on questionnaire development,
detailed documentation of coding strategies, item derivation, or the mapping of items to the
construct is lacking [52]. Applying established methods of formal qualitative data analysis,
combined with reporting standards such as the COnsolidated criteria for REporting Qualitative
research (COREQ) guideline [81] - as was done in the EPAT development [70] - can substantially
enhance methodological rigor and transparency. Furthermore, patients were involved in all three
development stages identified by Wiering et al. [53], distinguishing the EPAT from many other
instruments. In their review, Wiering et al. found that 25.9% of PROMs involved no patient

participation at any stage, and only 6.7% engaged patients in all three [53].

Moreover, this dissertation adhered to COSMIN’s recommendation to prioritize content validity
[50], including during the item selection phase - an approach still uncommon in current practice.
While COSMIN explicitly advises assessing comprehensiveness in the final item set, most
psychometric guidelines treat content validity as an early step, after which item reduction is driven
primarily by statistical criteria (e.g. [26, 27, 45]). Boateng et al. [45], for example, argue that item
selection should retain only items strongly related to the construct. While this approach may
improve reliability by increasing internal consistency, it also risks semantic redundancy [82] and may
inadvertently narrow the construct’s scope by reducing content coverage [55]. Furthermore, cut-
off values used for item selection are often arbitrary, and recommendations vary considerably - for
example, Boateng et al. suggest deleting all items with inter-item correlations below 0.3 [45],

whereas de Vet and colleagues recommend deletion if correlations are below 0.2 or above 0.9 [27].

In contrast, literature on short-form development explicitly supports content-driven item selection.
Diamantopoulos and his colleagues [82] recommend that at least two researchers assess item
redundancy and ensure that all relevant facets of the construct remain represented. In the EPAT
item selection process, five experts evaluated each item’s relevance to the construct definition and
its added content compared with already selected items. Similarly, Smith and his colleagues [55]

emphasize that content coverage should be reviewed by multiple experts and that dimensions
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should be proportionally represented. In the EPAT, this principle was applied by evaluating each
dimension separately and selecting an equal number of items per dimension. Smith et al. [55] also
propose considering item content alongside item-total correlations - a practice that was followed
and extended in EPAT development through the inclusion of additional statistical indicators. Yet,
existing recommendations call for a formalized expert rating of content importance [54], which was
not applied during the EPAT’s item selection process. Nonetheless, the discussion-based approach
adopted in this dissertation - evaluating multiple item characteristics in structured team meetings -
offers the advantage of real-time exchange of perspectives and may serve as a pragmatic, time-
efficient alternative, since even expert ratings typically require discussion and interpretation to

finalize item selection.

In summary, the methods proposed in this dissertation are not the only valid approach to ensuring
content validity. However, the EPAT development process demonstrates that consistently
prioritizing content validity across all stages of development is both feasible and effective in

practice.

5.2.3. Strengths and limitations

This section presents the overarching strengths and limitations of this dissertation as a whole. The
specific strengths and limitations of each individual publication are discussed within the respective

articles [68-72].

A key strength of this dissertation is its consistent and comprehensive focus on content validity
across all stages of development. First, patients were involved at all three stages of the development
process outlined by Wiering et al. [53]: (1) patient input informed the definition of the construct,
(2) items were generated based on patient focus groups, and (3) item comprehensibility was tested
in cognitive interviews with patients. Second, all development steps were anchored in a well-
established conceptual model of patient-centeredness [24], which was further enriched by the
patients’ perspective. The model served not only as the analytical framework for qualitative data
analysis during item development, but also as a guiding framework for item selection, thereby
integrating both data-driven and theory-driven approaches. Relevance and comprehensibility were
established prior to item reduction and are not influenced by deleting items. However, by selecting
items for each dimension based on their importance to the dimension’s definition,

comprehensiveness was maintained - ensuring the overall content validity of the final EPAT. Third,
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the study adhered to transparent and detailed reporting practices, following existing guidelines
(e.g., [48, 81]) and enhancing them through additional documentation to support replicability. This
transparent, step-by-step reporting serves as a best practice example for other researchers
developing patient-reported measures. Finally, the EPAT is highly accessible to all users, aligning
with current efforts to promote open science. All related publications are available in open access,
and the different versions of the questionnaire can be freely downloaded at www.uke.de/epat,

under a Creative Commons license.

Despite these strengths, several limitations should be acknowledged. First, although the
recommendations of Wiering et al. [53] regarding patient involvement were followed, the role of
patients was limited to that of research participants. Future research could benefit from patient and
public involvement in the research process, for example as advisors, partners or decision makers
[83]. Integrating their experiential expertise may further enhance the relevance and impact of the
research [84]. Second, while item selection was guided by discussions based on the construct
definition to maintain representativeness of its content [55], patients were not involved in this step.
Stronger evidence of content validity could have been obtained by involving the target group in the
item selection process and by having them assess the content validity of the final item set [23, 85].
Third, while the inclusion of four disease groups enabled subgroup analyses and reflected a broad
range of healthcare experiences, the generalizability of the findings to other patient populations
remains uncertain. Measurement invariance across these four groups could not be confirmed in the
present studies [71, 72]. Hence, while the EPAT was designed as a generic measure instrument, the

ability to compare scores across disease groups and settings might be limited.
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Implications

This dissertation described the development and psychometric evaluation of the first German PREM
to assess patient-centeredness. Based on the findings, implications can be derived in three areas:
(1) future research on the measurement of patient-centeredness, (2) psychometric methods in
questionnaire development, and (3) practical applications for the use of the EPAT in routine

healthcare. The following sections discuss each of these in turn.

5.2.4. Research implications for measuring patient-centeredness

Several implications for future research arise from this dissertation, both in terms of further

evaluating the EPAT and adapting it to other contexts.

Several questions remain regarding the psychometric properties of the EPAT. Due to the one-time-
point study design, no data are currently available on test—retest reliability or responsiveness.
Demonstrating responsiveness is essential for evaluative purposes, such as assessing the
effectiveness of interventions [27]. Insights into the EPAT’s responsiveness may be gained from the
Hamburg “Life After Cancer Program,” a hybrid effectiveness—implementation study focused on the
development, implementation, and evaluation of a structured survivorship program. The EPAT will
be used as a secondary outcome. Moreover, since psychometric properties can change due to item
reduction [55], validation of the final versions of both the EPAT-64 and EPAT-16 is needed [26].
Ideally, both versions should be tested simultaneously in the same sample to examine their shared

variance [55].

Open questions regarding the measurement model remain. In particular, the bifactor model of the
EPAT-64 and its potential to partition variance based on subjective and objective ratings should be
explored in other populations. In addition, measurement invariance should be further investigated
to see to what extent EPAT scores are comparable between different patient populations and
settings. Overall, psychometric properties are not transitive, but are valid only for the particular
population [27]. Hence, before applying the EPAT to different populations, it is crucial to test its
psychometric properties in this population. Adaptation to specific populations or care settings may
also be required. For example, in the CarePreg study, the EPAT was adapted to assess person-
centeredness in healthcare and social support services for people experiencing unintended

pregnancy [86].
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Additionally, the EPAT has been translated into English using a team-based approach [87]. This is a
key step toward enabling international use and comparative studies. However, before this version
can be widely implemented, further research is needed to evaluate its comprehensibility and cross-
cultural validity. In general, translation, cultural adaptation, and validation would substantially
broaden applications of the EPAT and improve representativeness by including patients who are not

proficient in German.

Lastly, to achieve a comprehensive understanding of patient-centeredness, triangulation from three
perspectives - patients, healthcare professionals, and observers - is recommended [21]. The EPAT
could be adapted for self-assessment or observer ratings. A first step was taken in a study which
evaluated a patient-centered communication skills training for nurses and adapted the EPAT-16 as

a self-assessment tool for healthcare professionals [88].

5.2.5. Research implications for psychometric methods

This dissertation offers a best practice example for the development of patient-reported measures
with a strong focus on content validity. By transparently reporting item development from
qualitative data and consistently involving patients throughout all phases, Publication 3 serves as a
practical example for future questionnaire development. Future instrument development can use
this methodology as a blueprint, adapting it to suit different constructs and target populations. By
following these steps, content validity is ensured through (1) the consistent integration of the target
group’s perspective and (2) the systematic consideration of the construct’s definition. Even if
researchers choose to adapt rather than fully adopt the procedure, transparent reporting on where
and why adaptations were made will contribute to improved transparency about item development
methods and hopefully spark more debate about available strategies, their advantages, and
limitations. As more such examples emerge, they can inform updates to existing questionnaire
development guidelines. In particular, they can help clarify what constitutes “appropriate methods”

[50] as described in the COSMIN standards for assessing content validity.

This dissertation also provides a pragmatic and feasible example of how content validity can be
incorporated into the item selection process - simply by considering the content of the items and

definition of the target construct alongside with statistical results [71, 72]. Future questionnaire
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development should adopt this integrative approach, rather than relying solely on statistical cut-

offs, to ensure that the full content of the construct is retained in the final instrument.

5.2.6. Practice implications

Measuring patient experiences is not enough - the results must be actively used to improve the
quality of healthcare [89]. The EPAT provides a valuable tool to inform and evaluate efforts aimed
at strengthening patient-centeredness. The next step is to explore how this can be achieved in
practice, beginning with the implementation of continuous EPAT assessments into routine care.
Implementation should be tailored to each institutional context, as healthcare processes and
infrastructures vary widely - and so do the most suitable strategies for integrating a questionnaire.
Feedback from both healthcare professionals and patients is therefore essential to ensure that
implementation is both feasible and accepted by all stakeholders [89]. Encouragingly, successful
examples of PREM implementation are increasingly reported in the scientific literature, including
implementation via an automated data collection system [90] as well as tailored and cocreated
implementation strategies [91, 92]. Standardized tools such as the Patient-Reported Measures
Implementation Assessment Tool (PRMIAT) [93] can be used to evaluate the acceptability and

perceived value of integrating PREMs into routine care.

Once the EPAT is embedded in everyday workflows, attention should shift to how its results are
applied. For example, results could be presented to clinical teams as a basis for joint reflection on
potential areas for improvement [94]. To deepen the understanding of PREM results, qualitative
data could also be incorporated [12, 95]. Patient narratives, for instance, can contextualize

quantitative results and provide richer insights within a mixed-methods approach [96].

The EPAT can be used for several applications as outlined in the introduction. It offers high
flexibility—through the brevity of the EPAT-16 on the one hand, and the modular design of the EPAT-
64 on the other. The EPAT-64 comprises 16 modules with four items each, corresponding to the 16
dimensions of the integrative model of patient-centeredness. Instead of administering all 64 items,
users can select a subset of modules relevant to their specific measurement objectives. This
flexibility makes the EPAT a practical instrument for continuous assessment in routine care, such as
regular feedback or quality monitoring. Its transfer into practice is further facilitated by the Creative
Commons license, which allows all individuals and institutions to use the EPAT—regardless of

financial resources or whether the facility operates on a commercial or non-commercial basis.
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Developed within the German healthcare system and designed as a generic instrument applicable
in both inpatient and outpatient settings, the EPAT is particularly suited to fulfilling national calls for
patient experience measurement across healthcare institutions as part of transparent quality
reporting [63]. Such applications empower patients by providing the information they consider

most relevant for evaluating the quality of care across facilities [64].

Finally, the generic design of the EPAT allows its use not only at the micro level (e.g., within
individual healthcare institutions), which has been the primary focus of most PREM applications to
date [35]. The EPAT can also be applied in broader contexts, such as population-representative
surveys assessing the overall state of patient-centeredness in Germany. This approach has already
been demonstrated in the “TK-Monitor Patientensicherheit 2024”, where EPAT items related to
patient safety were adapted for telephone interviews [97]. Furthermore, a review by Jesus and his
colleagues [98] identified several studies that successfully used PREMs to evaluate the effectiveness
of quality improvement initiatives at the meso and macro levels, highlighting the potential for

system-wide application of PREMs.

38



6. CONCLUSIONS

Psychometrically sound measurement is essential for improving patient-centeredness. To ensure
measurement quality, content validity must be prioritized throughout all stages of questionnaire
development. Until now, no instrument existed that comprehensively assessed patient-
centeredness from the patients’ perspective. This dissertation addressed this gap by developing the
Experienced Patient-Centeredness Questionnaire (EPAT), a comprehensive and generic measure of

patient-centeredness.

Several conclusions can be drawn from this dissertation:

— The EPAT is the first comprehensive German-language PREM to assess patient-
centeredness from the patients' perspective.

— The EPAT-64 and its short form, the EPAT-16, demonstrated good psychometric properties.
The EPAT is a generic measure suitable for both inpatient and outpatient settings.

— Transparent reporting of the item generation process offers a feasible best practice
example of how patient-reported measures can be developed using qualitative data.

— The EPAT item selection process demonstrated that combining data-driven and theory-
driven approaches is a viable strategy for achieving content validity in the final
questionnaire.

— Further psychometric research is needed to investigate measurement invariance and
responsiveness of the EPAT across diverse patient populations and clinical settings.

— Future studies should explore strategies for implementing the EPAT in routine healthcare

practice to support continuous quality improvement.
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7. LIST OF ABBREVIATIONS

ASPIRED

BMBF

CFIR

COREQ

COSMIN

EPAT

G-BA

1QTIG

PREM

RQ

UKE

Assessment of Patient-Centeredness through patient-reported experience

measures

Bundesministerium fir Bildung und Forschung

Consolidated Framework for Implementation Research

COnsolidated criteria for REporting Qualitative research guideline

COnsensus-based Standards for the selection of health status Measurement

Instruments

Experienced Patient-Centeredness Questionnaire

Gemeinsamer Bundesausschuss

Institut fiir Qualitatssicherung und Transparenz im Gesundheitswesen

Patient-reported experience measure

Research questions

University Medical Center Hamburg-Eppendorf
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ABSTRACT

Introduction The impact of patient centredness (PC)

in healthcare has grown over the years. However,
conceptualisations of PC are heterogeneous. Existing
patient-reported measures of PC have shown
inconsistencies and shortcomings. This impedes the
comparison of results across studies. To foster PG, it is
important to know which dimensions matter most to
patients and to be able to measure its current extent

from the patients’ perspective. This study aims (1) to
assess relevance of dimensions of PC from the patients’
perspective, (2) to develop and psychometrically test a
core set of patient-reported experience measures (PREMs)
assessing PC and (3) to investigate the feasibility of
implementation of this core set in routine healthcare.
Methods and analysis A mixed-methods approach will
be used. In phase 1, 200 patients will assess the relevance
of the dimensions of PC in a Delphi study using a plain
language description. In phase 2, the core set of PREMs
will be developed through literature reviews, focus groups,
key informant interviews and content validity ratings.

The core set will be tested psychometrically in a cross-
sectional study with 2000 inpatient and outpatients with
different chronic conditions (ie, cancer, cardiovascular
diseases, mental disorders and musculoskeletal disorders).
In phase 3, the feasibility of implementation of the core
set will be assessed through semistructured interviews
with healthcare practitioners after piloting in routine care.
Furthermore, an expert workshop will be held on how to
foster implementation.

Ethics and dissemination The study will be carried out in
accordance to the latest version of the Helsinki Declaration
of the World Medical Association and principles of good
scientific practice. The study was approved by the Ethics
Committee of the Medical Association Hamburg, Germany
(study ID: PVY5724). The study results will be disseminated
in scientific journals and through collaboration partners
and plain language press releases.

INTRODUCTION

The concept of patient centredness (PC)
has been widely discussed over the last years.
Research has shown that PC is positively asso-
ciated with patient satisfaction, well-being
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Strengths and limitations of this study

» No exhaustive patient-reported measure of patient
centredness (PC) in Germany yet.

» Combination of quantitative and qualitative methods
to ensure a comprehensive understanding of pa-
tients’ perspectives.

» Dual purpose: development of a patient-reported
measure of PC and investigation of the feasibility of
its implementation.

» Extensive inclusion of patients’ perspectives
throughout development and evaluation of the
measure.

» Limitation to four disease groups and geographical
restriction to the metropolitan area of Hamburg,
Germany.

and self—management,]_g which are especially
relevant in chronic disease management.
Furthermore, the US Institute of Medicine
declared patient-centred care to be one of
six goals to achieve high-quality healthcare
in their landmark publication ‘Crossing
the Quality Chasm’ at the beginning of the
21st century.' > ITn Germany, specific federal
funding programmes were initiated in order
to foster research on high-quality care.” Since
2013, the Patient Rights Law in Germany also
stresses the importance of PC by outlining
the right to informed decisions, comprehen-
sive and comprehensible patient information
and decisions based on the partnership of the
patient and the clinician.” Similar develop-
ments have been reported in the UK, Canada,
Australia and several other countries.”
Unfortunately, a lack of conceptual clarity
and inconsistencies in the use of the term
complicate investigating and implementing
PC. Several conceptual models have been
de\«’eloped,g_13 making it difficult to compare
research results. Scholl and colleagues aimed
to close this gap by developing an integrative
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generic model highlighting 15 dimensions of PG (see
figure 1)." In our research, we use this definition of
PC. The model is based on a systematic review and was
validated by assessing the relevance in a Delphi study
conducted with n=7linternational experts.15 However,
in this expert survey, patients’ perspectives on clarity and
relevance of the dimensions were not represented.”” A
stronger focus on the patients’ perspective on PC has been
called for international]y.lﬁ 7 If we want to change health-
carc towards being more patient-centred, it is crucial to
know which dimensions matter most to patients.16 7 In
order to foster and implement PC in routine practice, it
is necessary to assess how patients actually experience the
extent of realised PC.""™"*

Patient-reported experience measures (PREMs) assess
patients’ experiences with processes in healthcare and
could be a useful way forward regarding the measurement
of PC. Contrary to patientreported outcome measures
(PROMs), PREMSs did not yet receive considerable atten-
tion,*?! especially in Germany. The measurement of satis-
faction, which is a frequently used PROM, has traditionally
produced ceiling effects. PREMs on the other hand aim
to collect more information on whether specific aspects of
healthcare delivery took place or not making them there-
fore more objective.”* Psychometrically sound PREMs
are especially important for PC, as patients are often the
best or only source to assess to which extent healthcare
is patient-centred.” Similar to PROMs, standardised and
validated PREMs can be used in multiple ways: as perfor-
mance, benchmarking or quality improvement measures

in health systems or healthcare provider organisations,
in clinical trials, as well as in routine clinical practice for
informing patients and clinicians.*”** Many countries and
institutions have highlighted the importance of assessing
patients’ experiences. For example, in the UK, Scandi-
navian countries and the USA, patients’ experiences are
used to guide reimbursement of hospitals.”* Despite the
large amount of international literature on measurement
of PC, available measures display substantial variation due
to disparity of underlying conceptualisations of PC.” %
Furthermore, systematic reviews on the measurement of
different dimensions of PC have revealed flaws in existing
measures and a lack of psychometrically sound measures
in German language.”~ For example, measures were 00
long or psychometrically insufficient for valid compari-
sons and for a precise description of PC.*'" Thus, it is
important to develop and psychometrically test a core set
of PREMSs applicable to the German healthcare context.
This will allow assessing the degree of PC of current
German healthcare for the first time. Additionally, those
results could be used internationally enriching the status
quo of rescarch of PC from the patients’ perspective.

Objectives

This study aims (1) to assess content and relevance as well
as the current implementation of dimensions of PC from
the patients’ perspective, (2) to develop and psychomet-
rically test a core set of PREMs assessing PC and (3) to
investigate the feasibility of implementation of the devel-
oped core set of PREMs in routine healthcare.

METHODS AND ANALYSIS

Study population

PC has been described as especially important in the
large and heterogeneous population of patients with
chronic conditions.”® * The study will therefore focus
on the perspectives of patients with chronic cenditions
from four disease groups: cancer, cardiovascular diseases,
mental disorders and musculoskeletal disorders. Adult
patients with conditions from the respective discase
groups who have experienced treatment (outpatient
and/or inpatient) in the past will be included. Patients
with severe cognitive impairment and without sufficient
command of the German language will be excluded. No
other inclusion or exclusion criteria will be applied.

Study design and data analyses

This b-year mixed-methods study comprises three phases.
Each phase examines one of the objectives described
above. Figure 2 gives an overview.

Phase 1: assessment of patients’ views on dimensions of PC
This phase aims at identifying which dimensions of PC
are relevant to patients.

Methods, procedures and instruments

As a preparation for the relevance assessment, the first

step will be to translate the integrative model of P 2
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STUDY PHASES

PHASE 1:
Assessment of patients‘ views on dimensions of PC

-

Mixed-method approach:

a) Translation of integrative model of PC into plain language
* Cognitive interviews with 10-15 patients (max. 3 rounds)

b) Assessment of relevance of dimensions of PC
\ * Delphi study with 200 patients

(

PHASE 2: \
Development and psychometric testing of a core set of
PREMs to assess dimensions of PC

Mixed-method approach:

a) Development of preliminary item set

» ltem generation: Translation of existing measures, focus
groups and key informant interview with 50 patients & experts

« Item selection: Cognitive interviews with 10-15 patients (max.
3 rounds), content validity rating with 30 patients & experts

N
‘--"}
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RECRUITMENT

™\

Recruitment of patients
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based strategies

+ Patient organizations
and self help groups

* Newspapers
* Social networks

* Flyers in local
community businesses
and organizations

+ Experts from
cooperating networks

b) Psychometric testing of the core set of PREMs
» PREMs Core Set with 2000 patients (250 per disease group*
and setting (inpatient and outpatient))

[ PHASE 3: \
Assessment of the feasibility of implementation of the
developed core set of PREMs in routine health care

e o e

;
—
14

\. /
Recruitment of patients

through cooperating
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«  Outpatient care
practices (primary and
specialty care)

* Hospitals

o

Recruitment of staff
through cooperating
health care institutions

_/

ualitative approach: == i
2__.»” + Outpatient care
a) Exploratory use of a core set of PREMs in routine practice 4 practices (primary and
* semi-structured interviews with clinicians and their specialty care)
administrative staff treating four different disease groups in 5
N . * Hospitals
different settings J
b) Expert workshop on implemeﬁgti-c;; e N
- Presentation of study results and discussion of N Recruitmﬁnt of
implementation of the core set in routine practice 27| stakeholders™ through

\ * Involvement of different stakeholders™

J

collaborating network

\. J

*The disease groups are cancer, cardiovascular diseases, mental disorders, and musculoskeletal disorders.
**Stakeholders others than patients are clinicians, health services researchers, representatives from professional

associations, sickness funds and health policy.

experience measures.

into a plain language version to make it more easily
comprehensible for patients. Two researchers will inde-
pendently translate the integrative model of PG into

a plain language

consensus version through discussion with two other
members of the research team, Then, we will use cogni-
tive interviewing with patients to test comprehensibility
of the plain language model. Participants will be asked

to read the plain

paraphrase in their own words what they have read.
The cognitive interviews will be audio-recorded, tran-
scribed and analysed independently by two researchers

version. Next, they will generate a

language model step by step and to

regarding misunderstandings as well as expressed diffi-
culties with the text and suggestions for improvement.
Based on the results, the plain language version will be
revised in a group discussion between three researchers.
Depending on the extent of revision necessary, a further
round of cognitive interviews might be conducted, with a
maximum of three rounds.

To assess the patient-reported relevance of the different
dimensions of PC, a Delphi study will be conducted.
Relevance in this case means the subjective importance
of the different dimensions from the patients” view. In
addition, we will assess to what extent those different

Christalle E, et al. BMJ Open 2018;8:2025896. doi:10.1136/bmjopen-2018-025896
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aspects are already implemented in the German health-
care system according to the patients’ subjective view. In a
first round, participating patients will receive the revised
plain language model as well as a questionnaire to rate
the relevance and implementation of each dimension.
In a second round, they will receive the median ratings
of all participants as well as their own ratings from the
first round. They will again be asked to rate the relevance
and implementation. This procedure makes it possible to
foster exchange and consensus within a large group of
patients. The anonymity of the Delphi method helps to
give all opinions an equivalent weight without dominance
of certain persons, as might be the case in the personal
contact within focus groups.”™ ™

For all patient participants, we will collect demographic
data (eg, age, gender) with a short questionnaire. Further-
more, participants of the cognitive interviews will be asked
to answer the European Health Literacy Questionnaire
HLS-EU-Q16. This questionnaire was developed and
used in The European Health Literacy Project (HLS-EU)
in eight different European countries.”’ *! The German
version was tested with n=4952 respondents. It showed an
internal consistency of Cronbach’s 0=0.9. The question-
naire is used, because health literacy might influence the
ability to comprehend the plain language version. Thus,
we want to make sure that we included some patients with
a low health literacy as well.

Recruitment/sample size

Patients for phase 1 will be recruited through a range of
community-based strategies (including media campaigns
using newspaper announcements and flyers, as well as
recruitment through patient organisations throughout
Germany). This approach was chosen, as it has been
shown to be less resource intensive than recruitment
through healthcare institutions, =

For each round of cognitive interviews, approximately
10 to 15 participants are expected to be necessary to
reach theoretical saturation.” **

For the Delphi study, we aim to collect data from a
total sample of 200 participants. This allows for calcu-
lating descriptive parameters with high precision for
the total sample and warrants a sufficient precision of
estimates for disease subgroups as well. To reach 200
participants in the second round, more participants
need to be included in the first round. Former Delphi
studies showed dropout rates from round 1 to round
2 ranging from 10% to 30%."” ™ We expect a rather
small dropout rate of approximately 15%, as patients
will be reminded personally, and patients who partici-
pate in both rounds will receive a financial compensa-
tion. We therefore aim to recruit 236 patients for the
first round.

Data analysis

We will analyse all sociodemographic data, health literacy
scores and ratings from the Delphi survey descriptively
(eg, frequencies, means, SD) for all participants as

well as for subgroups according to the diseases of the
participants.

Phase 2: development and psychometric testing of a core set of
PREMSs to assess dimensions of PC

Phase 2 aims to develop a core set of PREMs and test its
psychometric properties. We will describe both steps sepa-
rately in the following paragraphs.

Phase 2a: Development of preliminary item set

Methods, procedures and instruments

Based on the relevance ratings of phase 1, items for
the core set of PREMs will be developed using multiple
sources. First, we will conduct a literature search to iden-
tify existing international PREMs on PC. This scarch
will include an electronic search as well as scanning of
existing reviews on measures that assess dimensions of
PC.* % %90 We will wranslate suitable items into German
using a team translation process. This process consists of
the following steps: (1) translation from original language
to German by two independent translators, (2) sugges-
tion of consensus version by third person and (3) final
consensus team discussion. Furthermore, we will conduct
focus groups and key informant interviews with patients
as well as with experts (eg, clinicians, health services
researchers, representatives from professional associa-
tions, sickness funds and health policies). Participants will
be asked to generate items, which are suitable to measure
PC based on the model from phase 1.

All generated items will be tested using cognitive inter-
views with patients and revised if necessary to ensure that
all items are comprehensible for the target population.
Again, in this step, we will use the HLS-EU-Q16 to check
the variance of health literacy within our sample.

In a second step, the number of items will be reduced
if necessary. Experts and patients will be asked to rate the
relevance of all generated items for measuring PC. In
addition, they will be asked whether any important ques-
tions are missing. This allows to establish content validity
by ensuring that all items are relevant as well as that they
are reflecting PC compreherls.ively.51 Items rated as not
relevant or less relevant will be dropped.

Recruitment/sample size
We plan to include 50 participants (patients and experts)
in the focus groups and key informant interviews for item
generation. For cognitive interviewing, we will recruit
between 10 and 15 patients per round, with a maximum
of three rounds. Content validity will be assessed by 5 to
10 experts as well as b to 10 patients, which corresponds
to common recommendations.®?* >

Again, we will recruit patients via community-based
strategies in the Hamburg area. Experts other than
patients will be invited from our network of collaborating
project partners and from the large regional Network for
Healthcare Research Hamburg (HAM-NET; http://ham-
net.de/en/).
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Data analysis
The key informant interviews and focus groups will be
recorded, transcribed and analysed via qualitative content
analysis.” Two researchers will conduct the analyses.
Regular meetings with a third researcher will be held to
ensure that coding schemes and analyses are comparable.
For content validity rating, a four-point Likert scale
(I=notrelevant, 2=somewhatrelevant, 3=quiterelevant
and 4=veryrelevant) will be used."® * * We will examine
frequencies and median of the content validity ratings.
Furthermore, we will calculate the Content Validity
Index* % o explore inter-rater agreement of the rele-
vance ratings for each item.

Phase 2b: psychometric testing

Methods, procedures and instruments

After the development of the preliminary item set, its
psychometric characteristics will be tested. Patients will be
asked to fill in a survey. The survey will include the devel-
oped items as well as selected validated measures that
test related constructs to establish construct validity. For
example, we will use the first item of the German version
of 12-Item Short Form Survey55 to explore discrimi-
nant validity. This item explores the general perception
of health status and is expected to show a low correla-
tion <0.3.* For convergent validity, we will for example
assess satisfaction with the treatment by using the
German version of the 8-item Client Satisfaction Ques-
tionnaire (ZUF-8).%® For satisfaction, we expect a high
correlation >0.5.%

The decision whether further measures will be used to
test construct validity will be part of the preparation for
phase 2b and can only be determined once the content
of the item set emerges from the data. The core set of
PREMS will be revised according to the results of phase
2b. We will delete items according to common thresh-
olds in floor and ceiling effects, intraclass correlations
or Kappa and loadings in factor analysis (eg, items with
more than 20% of the replies at one end of the scale and
items with intraclass correlations or Kappa coetficients
below 0.40°7).

Recruitment/sample size
Patients will be recruited in healthcare institutions in the
metropolitan area of Hamburg, Germany (eg, academic
cancer centre, academic heart centre, psychosomatic
clinic, primary care practices). Consecutive sampling will
be used in participating outpatient and inpatient health-
care institutions of primary and secondary care. This way,
only patients that are currently being treated in a specific
healthcare institution will be included in this study phase.
To examine the factorial structure of items and to
perform analyses of associations among variables with
sufficient precision and power, an approximate sample
size of 250 participants per group will be targeted.
Overall, there will be eight groups as we collect data
from each of the four disease groups in two settings
(inpatient and outpatient). Therefore, we aim for a

total sample size of 2000 participants. This allows for the
use of maximum likelihood or weighted least squared
estimators in the investigation of moderately complex
models and for the detection of weak but meaningful
correlations (r=0.20) with an alpha error probability of
0=0.05and a power of 0.90. The exact methods of assess-
ment, statistical analyses and exact necessary sample sizes
will be determined once phase 2a is completed, and the
exact number of items and measures of the core set has
been decided on.

Data analysis

We will calculate several psychometric indices. We will
examine internal consistency using Cronbach’s o or
the Kuder Richardson 20 coefficient (depending on
the response format of items). For further item reduc-
tion and assessment of structural validity, we will analyse
item characteristics (discrimination and difficulty) and
perform exploratory factor analysis. To assess construct
validity, we will calculate correlations. We will use t-tests
and Mann-Whitney U-tests (depending on the distribu-
tion of the outcome) to assess discriminant validity. We
will examine floor and ceiling effects using descriptive
analyses by comparing the distribution of the observed
values to the theoretically possible range of values. As a
proxy of acceptability, we will examine if there are system-
atic patterns of missing data or low response rates.” We
do not examine retest reliability and inter-rater reliability,
as we do not expect the measured construct to remain
stable over time or between people.

Phase 3: assessment of the feasibility of implementation of the
developed core set of PREMSs in routine healthcare

In phase 3, we aim to investigate the feasibility of imple-
mentation of the developed core set of PREMs in routine
healthcare in a phase of exploratory use.

Methods, procedures and instruments

Collaborating healthcare organisations will be offered
to use the final core set of PREMs in their routine prac-
tice. As a first step, onsite meetings with staff of partici-
pating healthcare institutions will be held. Those have the
purpose to come to a shared understanding on how to
best administer the core set of PREMs within the current
clinical workflow of the respective institution. In these
meetings, we will, for example, discuss who should give
the core set to the patients, at what time point exactly
and how the replies should be collected. In addition, the
participating institutions will be able to decide whether
they want to receive the results of the PREMs core set in
order to use them as performance feedback. These onsite
meetings will be followed by a phase of exploratory use
of several weeks. After this phase of exploratory use, we
will conduct interviews. Specifically, we will ask the partic-
ipating staff how they organised the implementation and
whether they made adaptions to better fit the setting
requirement. Furthermore, we will ask which barriers and
facilitators they experienced and which steps need to be

Christalle E, et al. BMJ Open 2018;8:6025896. doi:10.1136/bmjopen-2018-025896

5

* BanquieH jaejISIaAIluN

'saifiojouysa) Jejiwis pue ‘Buluies) |y ‘Buluiw ejep pue }xa) 0} pajejal sasn 10} Buipnjaul ‘yyBliAdos Aq pajoajoad
wayshssyaypolqig 1e §Z0Z ‘vz Aenuer uo jwod g uadolwq)/:dpy wouy papeojumoq "810Z 1990320 LZ U0 968520-810Z-uadolwiq/agL 0l se paysiiqnd 3siy :uadQ riNg



taken in order to further use the PREMs core set in their
routine care.

As a second step of phase 3, we will conduct an expert
workshop on implementation of the core set of PREMS
in routine care. This workshop aims at (1) presenting
the results of the psychometric testing and the assess-
ment of PC in routine practice, and (2) discussing
opportunities for the implementation of the core set in
routine practice after testing it in the phase of explor-
atory use. This discussion aims to bring together the
results from the semistructured interviews in the pilot
phase as well as the knowledge and experience of the
participating experts. It will cover both the implemen-
tation at individual healthcare organisations as well as
the implementation as a potential quality indicator for
purposes of accountability and quality improvement at
the health system level.”

Recruitment/sample size
For the pilot test, we aim to interview 10 to 15 clinicians
and administrative staff from our collaborating healthcare
organisations where the core set of PREMs was tested.
We plan to conduct the workshop with 25 to 30 experts.
This will allow inviting a range of experts with different
backgrounds and areas of expertise (eg, clinicians, health
services researchers, representatives from professional
associations, sickness funds and health policy). At the
same time, it is a sample size feasible to allow the realisa-
tion of discussions in small groups and in the full group.
They will be invited from our network of collaborating
project partners and HAM-NET.

Data analysis

The interviews and focus groups will be recorded, tran-
scribed and analysed via qualitative content analysis.™
The analyses will be conducted by two researchers.
Regular meetings with a third researcher will be held to
ensure that coding schemes and analyses are comparable.

Patient and public involvement

Patients were not involved in the development of the
research questions. However, during the development
of the research proposal and prior to submission to the
funding agency, we obtained collaboration agreements
with several federal and regional patient organisations
in order to secure field access and feasibility. Patient
organisations were approached for that purpose. All gave
us positive feedback on the study aims, acknowledging
that more research is needed on patients’ experiences
related to patient-centred care. Thus, patient organisa-
tions will support recruitment of study participants by
disseminating advertisement for study participation. No
individual patient will be involved in recruitment and
conduct of the study. All study participants and every
interested person in the public will have the possibility
to read and download regular project updates and study
results on the project website (http://www.ham-net.de/
de/projekte/projekt-aspired.html).

Software

We will use the software IBM SPSS Statistics (IBM Corp.,
Armonk, New York, USA) for most quantitative data anal-
yses. Additionally, we will perform structural equation
modelling with Mplus (Muthén & Muthén, Los Angeles).
To support the transcription of focus groups and inter-
views, we will use the software F4 transkript (dr. dresing
& pehl GmbH, Marburg). We will use the software
MAXQDA (VERBI GmbH, Berlin) to support all qualita-
tive data analyses.

ETHICS AND DISSEMINATION

Ethical and safety considerations

The study will be carried out according to the latest
version of the Helsinki Declaration of the World Medical
Association. Principles of good scientific practice will be
respected. Study participation is voluntary and no fore-
seeable risks for participants result from the participation
in this study. Participants will be fully informed about the
aims of the study, data collection and the use of collected
data. Written informed consent will be sought prior to
participation. Preserving principles of data sensitivity,
data protection and confidentiality requirements will be
met.

Dissemination plan

During the course of the study, a biannual newsletter
will be made available to study participants, collabora-
tion partners and the interested public to inform them
about the progress of the study and its results. This news-
letter will be made available for download on the project
website. The results of the project will be published in
scientific journals. To ensure high accessibility, we aim
to publish our work in open access journals, if feasible.
Furthermore, dissemination of the project’s results will
also be part of the implementation workshop of phase
3, which will include different stakeholders. Addition-
ally, the results will be presented at relevant national and
international conferences. Finally, the resulting core set
of PREMs assessing PC will be made available for down-
load free of charge under a Creative Commons License.
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ABSTRACT

Objective Patient-centredness (PC) has particularly
grown in relevance in health services research as well

as in politics and there has been much research on its
conceptualisation. However, conceptual work neglected
the patients’ perspective. Thus, it remains unclear which
dimensions of PC matter most to patients. This study aims
to assess relevance and current degree of implementation
of PC from the perspective of chronically ill patients in
Germany.

Methods We conducted a Delphi study. Patients were
recruited throughout Germany using community-based
strategies (eg, newspapers and support groups). In

round 1, patients rated relevance and implementation of
15 dimensions of PC anonymously. In round 2, patients
received results of round 1 and were asked to re-rate their
own results. Participants had to have at least one of the
following chronic diseases: cancer, cardiovascular disease,
mental disorder or musculoskeletal disorder. Furthermore,
patients had to be at least 18 years old and had to give
informed consent prior to participation.

Results 226 patients participated in round 1, and 214
patients in round 2. In both rounds, all 15 dimensions
were rated highly relevant, but currently insufficiently
implemented. Most relevant dimensions included ‘patient
safety’, ‘access to care’ and ‘patient information’. Due

to small sizes of subsamples between chronic disease
groups, differences could not be computed. For the other
subgroups (eg, single disease vs multi-morbidity), there
were no major differences.

Conclusion This is one of the first studies assessing PC
from patients’ perspective in Germany. We showed that
patients consider every dimension of PC relevant, but
currently not well implemented. Our results can be used
to foster PC healthcare delivery and to develop patient-
reported experience measures to assess PC of healthcare
in Germany.

INTRODUCTION

Over the last years, the concept of patient
centredness (PC) has been widely discussed.
More and more, the terms person-
centredness' * and people-centredness’ also
appear in the literature, either being used
synonymously to PC or converging around
central ideas. Its relevance in politics, research

, Pola Hahlweg, Martin Harter, Isabelle Scholl
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Strengths and limitations of this study

» No rating of dimensions of patient-centredness from
the patients’ perspective available yet.

» Extensive inclusion of patients’ perspectives within
the Delphi study.

» No restriction to a specific regional area through
nation-wide community-based strategies.

» Possibility for participants to give written feedback
in order to enhance quality of given answers.

» Limitation to only four chronic disease groups.

and healthcare practice has been growing
constantly.™® In Germany, the Law on Patients’
Rights’ mandates certain aspects of PC care
such as the right for comprehensible and
comprehensive patient information. However,
there is no national recommendation for the
implementation of PC care in Germany yet.
Many studies showed a positive association of
PC with relevant outcomes such as patient satis-
faction, well-being and adherence,” which are
especially relevant in chronic disease manage-
ment. Nevertheless, there has been a lack of
conceptual clarity regarding the use of the
term of PC.*" Scholl and colleagues™ closed
this gap by developing an integrative generic
model derived from literature extracting 15
dimensions of PC (see figure 1). This model
was validated by assessing the views of different
healthcare stakeholders on its relevance and
c]arity.M Although some representatives of
patient organisations participated in this
assessment, the perspective of the recipients
of PC care, the patients themselves, was under-
represented. In summary, without the patients’
perspective, the conceptualisation of PC is still
missing its most crucial aspect: the assessment
and evaluation of PC in healthcare from the
view of patients.'*™"”

There are only few international studies
investigating the patients’ assessment of PC,18 £
without any published studies from Germany.

BM)
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Thus, we do not know what patients consider relevant about
PC, nor how patients view the current degree of implementa-
tion of PC in the German healthcare system. It is a system in
which healthcare coverage is universal, mandatory and offers
extensive services. Government delegates decision-making
powers to self-regulated organisations of payers and providers.
While outpatient care is mainly delivered in one-physician or
two-physician practices on a fee-forservice payment model,
hospitals mainly deliver inpatient care on case-based payment
model 2?! Yet, in order to foster PC.in Germany, it is crucial to
know what aspects of PC are relevant to patients and how well
these aspects are already implemented, as it allows prioritising
aspects especially relevant or not yet implemented.

Therefore, this study aims to close this gap by assessing
relevance and current degree of implementation of
different dimensions of PC from the patients’ perspective
in Germany. Assessing relevance and current degree of
implementation of different aspects of PC can therefore be
seen as the first steps in achieving a more PC healthcare.

This Delphi study was conducted as part of the study
‘Assessment of patient-centeredness through patient-
reported experience measures (ASPIRED).” Within the
study ASPIRED, a patientreported experience measure
will be developed to foster PC care.

METHODS

Study design

We used a Delphi study, comparable with the expert valida-
tion study mentioned earlier.'* A Delphi study consists of
several rounds. In each round after the first, participants

get their own ratings as well as the median ratings of all
participants in the previous round. This procedure gener-
ates the possibility for participants to share their opinion
from different regional locations without the threat of
some participants dominating the discussion.” Tt aims
to reach high group consensus through a structured and
anonymous group discussion.” Like Zill and colleagues'*
or van Rijssen and colleagues,” we planned to perform
two rounds prior to conducting the first round. However,
if we had seen major discrepancies after two rounds, we
would have performed another round, if necessary.

Preparation of the Delphi study: adaptation of the model of PC
using cognitive interviews

We based our Delphi study on the integrative model of
PC."* " In the first step, the scientific model was adapted
into a version comprehensible to patients (first version).
Adaptation was done by group discussions in our research
team (SZ, EC, PH, IS) in nine rounds. To make sentences
easy to understand, we used dictionaries and recom-
mendations on adaptation of wording and grammar.*®
We then tested comprehensibility of the new version
through cognitive interviews with patients. We recruited
10 patients through several community-based strategies
(see section Delphi study) in order to get a heteroge-
neous sample regarding demographic variables (eg, age,
first language, educational level). Participants had to
have atleast one of the following chronic discases: cancer,
cardiovascular disease, mental disorder or musculoskel-
etal disorder. In cognitive interviews, we handed out the
first adapted version described earlier. Participants were
asked to read each dimension step by step and explain in
their own words how they understood the description. All
interviews were audio-recorded, transcribed and analysed
independently by two researchers (SZ, EC). According
to the results, the model was revised (second version) in
subsequent group discussions (SZ, EC, IS, PH).

Delphi study

Participants received the adapted integrative model of PC
(second version) and were asked to rate relevance and
current implementation from their perspective. For both
aspects, a nine-point Likert scale (1=not relevant/not
well implemented; 9=very relevant/well implemented)
was given. In addition, we asked an open-ended question
about whether any relevant aspects were missing in the
model and whether they had any further comments (eg,
regarding comprehensibility of descriptions). Based on
answers to those open-ended questions, we adapted the
model again (third version). In the second round of the
Delphi study, patients received their own ratings from the
first round again. Furthermore, we gave them the median
rating of other participants in comparison. Following,
we then asked participants to repeat their rating. For all
dimensions with adapted descriptions, participants were
also asked to rate whether the description worsened or
improved with the adaptation (from I=much worse to
9=much better).
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For both rounds, participants could choose whether
they wanted to participate online or via mail. Both
versions were identical in terms of response format (see
online supplementary appendix Al for the mail-based
version with adaptations (highlighted) made after round
1). For the online version, we used LimeSurvcy.27 The
study was conducted from June 2018 to August 2018. For
cach round, participants had 3weeks to reply and there
were 4weeks between the two rounds. After completion
of both rounds, participants received a compensation of
25€. Conducting the Delphi study as well as reporting
of methods and results were based on the recommenda-
tions of Hasson and colleagues™ as well as of Jiinger and
colleagues.28

Study population and recruitment

We aimed to include 200 patients in the study. We
expected a drop-out rate of 15% between rounds 1 and
2. Thus, we aimed to include 240 in the first round. We
recruited patients through different community-based
strategies: (1) notices in local stores in Hamburg, (2)
dissemination through national and regional patient
organisations and networks, (3) Facebook groups of
different towns and (4) two national newspapers (ZEIT
and Bild). Participants could reach out to SZ and EC with
the contact information provided on the notices and in
emails. Since no member of the research team had direct
contact with participants, the possibility of having influ-
enced the participants’ judgements was reduced. Partici-
pants were included if they gave their informed consent
by signing the informed consent letter (mail version) or
by choosing ‘yes’ in a drop-down menu after a question
whether they consent (online version), were 18 years or
older and if they reported at least one disease from one of

Recruitment via:

- Notices in local stores in Hamburg
- National and regional patient
organisationsand networks
- Facebook groups of different towns

- Two national newspapers (ZEIT and Bild)

!

Participants invited: n = 262

| R —

Completedround 1: n= 226

| —y

Completedround 2: n= 212

Figure 2 Flow chart for the Delphi study.

the aforementioned chronic disease groups. In figure 2,
an overview illustrates the procedure.

Patient and public involvement

Patients were not involved in the development of the
research questions. However, during the development
of the research proposal and prior to submission to the
funding agency, we obtained collaboration agreements
with several federal and regional patient organisations in
order to secure field access and feasibility. Patient organi-
sations were approached for that purpose. All gave us posi-
tive feedback on the study aims, acknowledging that more
research is needed on patients’ experiences related to PC
care. Thus, patient organisations supported recruitment
of study participants by disseminating advertisement for
study participation. No individual patient was involved in
recruitment and conduct of the study. All study partici-
pants and every interested person in the public have the
possibility to read and download regular project updates
and study results on the project website (http://www.
ham-net.de/de/projekte/projekt-aspired.html).

Data analyses

For the ratings, median, mean and SD were calculated for
all participants using SPSS V.21.* Demographic data were
analysed accordingly, except for nominal items where we
calculated frequencies. Consensus was examined by calcu-
lating distributions of answers per tertile (1-3; 4-6; 7-9)
in comparison with Zill et al™ We compared different
subgroups due to potential differences in using the health-
care system including age groups (18-30 (young); 31-65
(middle aged); over 65 (older)), way of participation
(mail vs online) and morbidity (single disease vs multi-
morbidity). Open answers were analysed, summarised by

Did notrespond: n =36

Did notrespond: n =14
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two researchers and the student assistant (SZ, EC, Tanja
Kloster) and reviewed in a group discussion (SZ, EC, IS).

RESULTS

Adaptation of the integrative model into a comprehensible
version

Within cognitive interviews, each participant understood
generallywell the patientversion of PC (firstversion). Some
participants wanted casier terms (eg, treatment (‘Behand-
lung’) instead of healthcare (‘Gesundheitsversorgung’)).
We tested two versions: version A was not directed towards
patients (‘Patients can contact their healthcare provider
casily’), and version B was directed towards patients (‘You
can contact your healthcare provider easily’). Nine out of
10 participants preferred personal pronouns (version B);
thus, we adapted accordingly.

Delphi study

Characteristics of patients from the Delphi study

Two hundred and sixty-two patients, who reacted to the
community-based recruitment strategies, fulfilled the
inclusion criteria and were invited to participate via letter
oronlinein the first round of the Delphi study after having
expressed interest in study participation. In the first
round 226 patients participated (response rate=86.26%),
and in the second round 214 patients participated (final
response rate=81.7%). Thus, the final sample consisted
of 214 patients (drop-out rates: from invitation to first
round: n=36 (13.7%); from invitation to second round:
n=48 (18.3%); from first to second round: n=12 (5.3%)).
Mean age was 52 years (normally distributed), and two-
thirds were women. Further information on participants’
demographic and clinical characteristics is displayed in
table 1 and in online supplementary table S1.

Results of round 1

In table 2, results from the first round of the ratings of rele-
vance and degree of current implementation are shown.
Regarding ratings of relevance, 13 out of 15 dimensions
showed the maximum median of 9. The dimensions
‘patient as a unique person’, ‘clinician—patient relation-
ship’, ‘clinician—patient communication’, ‘access Lo care’
and ‘physical support’ showed highest means (range
from 8.46 to 8.31). Consensus was defined as the degree
to which patients rated dimensions in agreement and was
predefined as reached if it was higher than 50%. It means
that consensus was reached when at least 50% of the
patients rated dimensions to be very or not very relevant
(tertile from 7 to 9 or 1 to 3, respectively). Every dimension
showed consensus of >50% for tertile 7-9 (ie, majority of
patients rated within the highest tertile). Regarding the
current degree of implementation, 3 out of 15 dimen-
sions showed a median of 6 (‘clinician—patient relation-
ship’, ‘clinician—patient communication’ and ‘physical
support’). All other dimensions showed a median of 5.
The dimensions with the highest means were the same
as those with the highest medians. Regarding consensus,

Table 1 Demographic and clinical characteristics of
participants of the first round (n=226)

Characteristic Frequency

Age (in years) M=51.79 (SD=16.46)
Sex

Female 149 (65.9%)

Male 76 (33.6%)
First language

German 219 (96.9%)

Other 5(2.2%)
Chronic disease group (multiple answers possible)

Cancer 36 (15.3%)

Cardiovascular disease 90 (39.8%)

Mental disorder 117 (51.8%)

Musculoskeletal disorder 114 (50.4%)

Others* 149 (67.4%)
Residence

Hamburg 59 (26.1%)
Baden-Wuerttemberg 13 (5.8%)
North-Rhine Westphalia 23 (10.2%)
Rhineland-Palatinate 3(1.3%)
Saarland 3 (1.3%)
Saxony 13 (5.8%)
Saxony-Anhalt 4 (1.8%)
Schleswig-Holstein 10 (4.4%)
Thuringia 1 (0.4%)
Bavaria 22 (9.7%)
Berlin 14 (6.2%)
Brandenburg 11 (4.9%)
Bremen 4 (1.8%)
Hesse 14 (6.2%)
Mecklenburg-Western 19 (8.4%)
Pomerania 13 (5.8%)
Lower Saxony

Health statust M=2.49 (SD=0.77)

*Additional to one of the four groups mentioned earlier. Other
chronic diseases included, for example, diabetes (n=12), sleep
apnea (n=5) and hypothyroidism (n=4). Please see online
supplementary S1 for a comprehensive overview of other diseases.
tHealth status was assessed with the item ‘How would you assess
your health status in general?’ ranging from 1=excellent to 5=bad.
M, mean.

every dimension had a rating of >50% for the tertile from
4 to 6. In general, every dimension of round 1 was rated as
very relevant and as insufficiently implemented. Further-
more, patients were united in their rating because of the
high consensus.

Sixty participants responded to the open-ended ques-
tions. Comments referred to additional aspects, including
time issues within healthcare (eg, ‘Neither nurses, nor
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Table 2 Results for the assessment of relevance and implementation from the first round

Relevance Implementation

Median M (SD) Median M (SD)
1. PC characteristics of healthcare providers 9 8.46(0.90) 5 5.30 (1.44)
2. Trustful relationship 9 8.41(094) 6 5.61(1.72)
3. Unigueness of each patient 9 8.31(1.11) 5 5.21 (1.74)
4. Consideration of personal circumstances 9 8.15(1.23) 5 4.77 (1.86)
5. Appropriate communication 9 8.31(0.97) 6 5.56 (1.74)
6. Integration of additional healthcare elements 8 7.34(1.81) 5 4.56 (1.99)
7. Teamwork of healthcare providers 9 8.29(1.18) 5 5.08 (1.90)
8. Access to care 9 8.31(099) 5 4.88 (2.08)
9. Good planning of care 9 8.30(1.04) 5 5.25 (1.92)
10. Personally tailored information 9 8.27(1.12) 5 5.10(1.87)
11. Collaboration as equal partners and involvement in decision-making 9 8.25 (1-1)8 5 5.15 (2.04)
12. Involvement of family and friends 7 6.92 (2.16) 5 4.91 (2.21)
13. Empowerment of patients 9 8.20(1.13) 5 5. 231(11297)
14. Support of physical well-being 9 8.31(0.98) 6 5.58 (1.95)
15. Support of mental well-being 9 8.12(1.35) 5 4.83 (1.98)

M, mean; PC, patient-centredness.

doctors have enough time for the patients’), financial
aspects (‘without additional costs for people living in
poverty’) and medication plans (‘discussing medication
plans is too fast’ or ‘more information about side effects’).
We revised descriptions after the first round according to
the most frequent comments (third version). German
descriptions of dimensions used in round 2, in which
changes from the second to third version are highlighted,
are listed in online supplementary appendix Al.

A few patients stated that patient safety could be
improved by better coordination of medication plans.
Furthermore, patient safety was already depicted as part
of the dimension ‘physical support’ in the model.'* Due
to comments, we revised the model to add ‘patient safety’
as a separate 16th dimension.

Results of round 2

In round 2, most ratings were very similar to the first round
and medians did not change (see table 3). The added
dimension of patient safety was also considered relevant
but currently insufficiently implemented. The adaptations
we made based on the feedback were rated as ‘better than
before’ (all means over 7). This time, most relevant dimen-
sions were ‘patient safety’, ‘teamwork and team building’,
‘access to care’, ‘patient information’ and ‘essential charac-
teristics of clinicians’. ‘Clinician—patient communication’,
‘clinician—patient relationship’ and “physical support’ again
reached the best ratings regarding implementation. Addi-
tionally, the newly added dimension ‘patient safety’ also
reached equally high ratings.

Subgroup analyses

In every chronic disease group, distribution of patients
participating via mail or online was similar (approxi-
mately 45:55 ratio, respectively). There was no major age

difference between mail-based and online-based partici-
pation (mean age (mail): 54.83 years (SD=17.85); mean
age (online): 49.35 years (SD=14.88)). Due to small sizes
of subsamples (eg, only six patients indicated to have
cancer), differences in ratings depending on chronic
disease groups could not be analysed (ie, via analysis of
variance). Neither multi-morbidity (at least two chronic
disease groups indicated compared with only one), nor
type of participation (mail vs online) did affect assess-
ment of relevance and implementation by patients. That
is, there were no differences between means bigger than
1. The differences of means above 1 were found within
different age groups. The implementation of ‘access to
care’ was rated lower by young patients in comparison
with older patients (mean=4.37 for young vs mean=>5.38
for older patients). Implementation of ‘patient informa-
tion” was also rated lower by young patients (mean=4.70
for young vs mean=5.71 for older patients).

DISCUSSION

In our study, we have assessed relevance and current
degree of implementation of different dimensions of
PC in the German healthcare system from the patients’
perspective. The findings show that patients consider
every dimension of PC very relevant but currently only
mediocrely implemented. Furthermore, there were no
evident factors influencing these results (eg, way of partic-
ipation or multi-morbidity).

These results point out the relevance to ask patients
when investigating PC. Comparing this assessment with
the experts’ ratings of the same dimensions from the
same model,14 differences between expert and patient
ratings become evident. For example, experts did not
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Table 3 Results for the assessment of adaptation, relevance and implementation of the second round

Adaptation (round 1 to

round 2) Relevance Implementation
Median M SD Median M SD Median M SD

1. PC characteristics of healthcare providers - - - 9 8.36 1.30 5 5 27O 38
2. Trustful relationship 8 7.64 1.59 9 8.18 1.34 6 547 144
3. Uniqueness of each patient - - - 9 8.30 1.24 5 a7 160
4. Consideration of personal circumstances 8 714  1.80 9 8.07 1.36 5 483 1.61
5. Appropriate communication - - - 9 8.33 1.12 6 562 1.54
6. Integration of additional healthcare - - - 8 7.46 1.67 5 4,61 1.81
elements

7. Teamwork of healthcare providers - - = 9 8.45 1.04 &) 5.08 1.75
8. Access to care 8 7.79 159 9 8.38 1.09 5 481 1.83
9. Good planning of care 8 7.28 1.82 9 8.18 1.28 5] 507 73
10. Patient safety - - - 9 8.56 0.94 6 561 1.64
11. Personally tailored information 8 7.86 1.43 9 8.37 1.02 5 5.03 1.82
12. Collaboration as equal partners and - - - 9 8.32 1.12 5 525 1.74
involvement in decision-making

13. Involvement of family and friends - - - 7 6.85 2.01 5 492 1.91
14. Empowerment of patients 8 7.59 1.41 9 8.15 1.23 5 5.21 1.77
15. Support of physical well-being 8 7.40 1.74 9 8.18 1.26 6 5 550017
16. Support of mental well-being - - - 9 8.25 1.33 5 487 1.85

M, mean; PC, patient-centredness.

rate each dimension as very relevant but patients did
(eg, involvement of family and friends which was less
relevant to experts but patients considered it relevant).
This discrepancy is relevant for development of strategies
to foster implementation of PC in Germany. If only the
experts’ perspective is known, implementation efforts
might not match patients’ needs. Consequently, a more
PC care can only be achieved by taking into account
patients’ perspectives.

Furthermore, the study reveals that while patients in
Germany find PC extremely relevant, they do not find
it well implemented in the German healthcare system.
Thus, interventions to foster dimensions of PC on the
micro level of care (eg, tools for clinicians and patients)
could be developed and evaluated in future research.
Furthermore, the results can guide the development of
patientreported experience measures. On the federal
level, the results indicate that the German healthcare
system could benefit from stronger health policy direc-
tives in regard to the delivery of PC care.

Strengths and limitations

Major strengths of this study are the diverse sample from
all over Germany and the possibility to anonymously
generate a group consensus by performing a Delphi
study. By doing so, ratings of each individual were not
affected by dominant people in group discussions, and
therefore are more likely to be unbiased. Furthermore,
another strength of this study are the response rates

indicating little drop out from round 1 to round 2. This
could be ascribed to the internal motivation of partici-
pating patients willing to ameliorate healthcare services
in Germany. Another explanation could be the finan-
cial compensation which they received only after having
completed both rounds. However, although the notices
were spread out widely, a participation bias (ie, only
people with a higher interest in the topic would contact
us) could have occurred by this method of recruitment.
Furthermore, there was little variation within ratings of
relevance of the dimensions of PC. This could indicate
a lack of specification in the descriptions. Patients might
have been unable to differentiate between subaspects of a
single description. Thus, they might have rated the whole
dimension as relevant even if they considered only some
parts relevant enough to give a high score. Therefore,
additional qualitative approaches (eg, by conducting
semi-structured interviews) could help to enrich findings
and further explain results by specifying relevant aspects
instead of broad dimensions. Additionally, as our study
focused on adding the patients’ perspective to the concept
of PC care, we based our study on the integrative model
of PC, which integrates over 400 definitions and models
published between 1969 and 2012."* We did not take into
account further conceptual work published since (eg, the
framework developed by Santana and colleagues‘%) which
can be considered a limitation of this study. Further-
more, it is unclear if the results are generalisable to other
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countries. Since healthcare systems differ substantially
between countries (eg, role of government, coverage,
organisation of the delivery system, lengths of stay),20 i
patients’ perspective on PCC might also differ. Further
research is needed to evaluate the patients’ perspective in
other countries. Finally, another limitation of our study
was the relatively low level of co-production with patients.
As patients are recipients of PCC, this study could have
benefitted from a higher level of patients’ partjcipation.m

Future studies

Regarding future studies or specific recommenda-
tions, policy makers or other stakeholders, interested in
fostering PC healthcare, should therefore not only focus
on the ratings of relevance of experts but also consider
the patients’ rating. In their opinion, every dimension
of PC is relevant. These results should not be neglected.
When implementing PC care, a wholesome perspective is
therefore needed.

CONCLUSIONS

In summary, our study provides the patients’ perspec-
tive on PC by assessing relevance and current degree of
implementation and therefore enriches current concep-
tualisations of PC. We showed that patients consider
every dimension of PC relevant, but currently not well
implemented. Furthermore, these results can be used
for developing comprehensive questionnaires such as
patientreported experience measures regarding PC
care. Regarding the status quo, especially in Germany,
we therefore still need to make efforts since patients do
not receive the PC healthcare they consider so relevant.
Thus, these data can be used to deduce healthcare poli-
cies which tackle the insufficient implementation of PC
from the patients’ perspective.
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Abstract

Introduction: To effectively foster patient-centeredness (PC), it is crucial to measure
its implementation. So far, there is no German measure to assess PC comprehen-
sively. The aim of this study is to develop and select items for the Experienced
Patient-Centeredness (EPAT) Questionnaire, a patient-reported experience measure
(PREM). The EPAT intends to assess PC from the perspective of adult patients
treated for different chronic diseases in inpatient and outpatient settings in
Germany. Furthermore, we aim at providing a best-practice example for developing
PREMs from qualitative data.

Methods: The development process comprised a three-phase mixed-method design:
(1) preparation, (2) item generation and (3) item selection and testing of content
validity. We generated items using qualitative content analysis based on information
from focus groups, key informant interviews and literature search. We selected
items using relevance rating and cognitive interviews. Participants were patients
from four chronic disease groups (cancer, cardiovascular disease, mental disorder,
musculoskeletal disorder) and healthcare experts (e.g., clinicians, researchers, patient
representatives).

Results: We conducted six focus groups with a total of 40 patients, key informant
interviews with 10 experts and identified 48 PREMs from international literature.
After team discussion, we reached a preliminary pool of 152 items. We conducted a

relevance rating with 32 experts and 34 cognitive interviews with 21 patients. We
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selected 125 items assessing 16 dimensions of PC and showed high relevance and
comprehensibility.

Conclusions: The EPAT questionnaire is currently undergoing psychometric testing.
The transparent step-by-step report provides a best practice example that other
researchers may consider for developing PREMs. Integrating literature and experts
with a strong focus on patient feedback ensured good content validity. The EPAT
questionnaire will be helpful in assessing PC in routine clinical practice in inpatient
and outpatient settings for research and quality improvement.

Patient or Public Contribution: Patients were not involved as active members of the
research team. While developing the funding proposal, we informally reached out to
several patient organizations who all gave us positive feedback on the study aims,
thereby confirming their relevance. Those patient organizations endorsed the

funding proposal with formal letters of support and supported recruitment by

KEYWORDS

1 | INTRODUCTION

During the last decades, the importance of patient-centeredness (PC)
in healthcare and its positive effects on outcomes has been
increasingly discussed in the research.’”2 PC has been incorporated
in healthcare agendas and laws by international organizations*> and
national initiatives.® As there was inconsistent use of the term PC,
Scholl et al” integrated different descriptions of PC into a
comprehensive framework. The resulting integrative model of PC
included 15 dimensions, which were grouped into principles, enablers
and activities.” Later, a 16th dimension, patient safety, was added
based on a Delphi study with patients.®

To effectively foster PC, it is crucial to first assess its status quo.
By measuring the degree of implementation of PC, it is possible to
identify areas for improvement and evaluate interventions aimed to
increase PC.? As PC focuses on patients' experiences, it is highly
relevant to assess PC from their perspective. Furthermore, improve-
ment of patient experiences is part of the triple and quadruple aim for
enhancing the healthcare system.’®?? Patient-reported experience
measures (PREMs) can be used to assess patients' experiences by
asking about specific processes and actions in healthcare delivery.'?
They are different from satisfaction measures, which encompass a
more subjective judgement based on individual expectations.'?
PREMs can be used for quality improvement, benchmarking as well
as research and evaluation of interventions.'**?

There are several instruments that measure different dimensions of
PC.»1? To our knowledge there is no German PREM that assesses all
16 dimensions of a PC. Neither did Bull et al.*® identify any PREMs in
the German language nor any PREM reflecting all dimensions from the

integrative model of PC in their systematic review.

disseminating advertisements for study participation.

mixed methods, patient-centeredness, patient-reported experience measure, qualitative data,
questionnaire development

We have identified a range of guidelines for developing patient-
reported measures.?®~2% Those guidelines agree on the importance of
including the target group (i.e., patients in general) in the item
development process as well as using qualitative techniques by
conducting focus groups (FGs) or interviews with the said target
group. Yet, there is a lack of guidelines on the exact process of
deriving items from qualitative data.

Therefore, the aim of this paper was twofold. First, we aimed to
report the item development and selection process of the Experi-
enced Patient-Centeredness (EPAT) questionnaire, a PREM to assess
PC from the patients' perspective. Second, we aimed to provide a
best-practice example for developing patient-reported measures
from qualitative data.

2 | METHODS
2.1 | Study design

The study was conducted as part of the ASPIRED project (Assessment
of Patient-Centeredness through PREMs), a mixed-methods study to
develop and psychometrically test a measure to assess PC from the
patients' perspective.”®> The development process of the measure
consisted of three main phases: (1) preparation, (2) item generation and
(3) item selection and testing of content validity, which were based on
the guidelines and recommendations for developing patient-reported
measures.’®=?2 The Consolidated criteria for reporting qualitative
research (COREQ) can be found in Appendix S1.

An overview of the study design and methods is given in

Figure 1.
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FIGURE 1 Overview of methods and results of the development of the EPAT questionnaire. *Step 1.1 is not reported in detail as it is already
published by Zeh et al. [8]. EPAT, Experienced Patient-Centeredness; PC, patient-centeredness; PREM, patient-reported experience measure

2.2 | Sample

For cognitive interviews and FGs, patients were recruited through
community-based strategies, that is, postings in supermarkets and
cooperating self-help groups and patient organizations. As PC is
particularly important for patients with chronic diseases, we
focussed on four groups of chronic diseases: cancer, cardiovascu-
lar diseases, mental disorders or musculoskeletal disorders. We
chose these four groups as they are common and show a high
diversity in their course of the disease between and within the
disease groups (e.g., constant severity in high blood pressure,
episodic courses in depression or remission for long periods in
cancer) as well as in their treatments (e.g., surgery for heart
diseases, chemotherapy for cancer, psychotherapy for mental
disorders). Due to this diversity, we expect that the questionnaire
will be generalizable to other diseases. We used a convenience
sample including all patients who wanted to participate, self-
reported inclusion criteria were: age (18 years or older) and
diagnosis (at least one disease of the four disease groups). All
participants gave written consent.

Experts were selected as a convenience sample from the
professional network of the research team, for example, collaboration
partners, conference contacts, other research projects on PC or by
recommendation from experts. The sample included clinicians,
healthcare researchers, patient representatives, hospital quality
managers and representatives of sickness funds. Experts were
contacted via e-mail or phone and invited to participate in the key

informant interviews and/or relevance rating.

2.3 | Step 1: Preparation

To develop items for a measure, the first step is to define the

construct that should be measured and the context of use.2%2425

2.3.1 | Step 1.1: Definition of construct

The integrative model of PC was used as a construct for item
development.”® It characterizes PC as follows: Patients have good
access to continuous and interdisciplinary care. Healthcare profes-
sionals (HCPs) consider the patients as unique persons taking on a
biopsychosocial perspective. They establish a good relationship and
treat the patients with empathy and respect. The HCPs communicate
well and integrate medical and nonmedical care. Patients get tailored
information, are empowered to take care of their own health and are
involved in treatment decisions. They receive safe care as well as
physical and emotional support. For more details on the model and
the methods, see Zeh et al.®

2.3.2 | Step 1.2: Definition of context of use

We searched for definitions of the term PREM and selected the
following by Beattie et al.'% ‘The emphasis is on asking patients
whether or not, or how often, they have experienced certain care
processes’.’? In our understanding, the term ‘care processes’

encompasses all kinds of behaviours by the HCPs in line with the
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definition by Bull et al.'® that PREMs ‘are tools that capture “what”
happened during an episode of care, and “how” it happened from the
perspective of the patient’. Further, we decided that the measure
should be (1) usable for all four chronic disease groups (i.e., cancer,
cardiovascular disease, mental disorder, musculoskeletal disorder), (2)
suitable for inpatient and outpatient healthcare delivery for adult
patients and (3) applicable for research (e.g., evaluation of interven-
tions) and routine clinical practice (e.g., for quality improvement). As
the measure should be used to provide feedback to outpatient and
inpatient centres, we focused on the interaction between patients
and HCPs and excluded the system level (e.g., interaction with health
insurances, conditions due to health policy regulations).

2.4 | Step 2: Item generation

241 | Step 2.1: Data collection

A combination of deductive (based on literature and existing
measures) and inductive methods (generation of items from the
responses of individuals) is recommended for developing items for
patient-reported measures.’® Therefore, we used three different
sources: (1) a literature search to identify existing PREMs on PC, (2)
FGs with patients and (3) key informant interviews with experts.

(1) The literature search was performed in PubMed with the
following search strategy: PREM[Title/Abstract] OR (patient-
reported experience measures[Title/Abstract]) OR (patient-reported
experience measure[Title/Abstract]). No limitations were applied. All
references resulting from this search were screened by one
researcher (E. C.) and all measures identified were included.
Furthermore, references to articles that were included after the first
screening and references of a review on PREMs for hospitals'? were
screened for further measures.

(2) In the FGs, we shortly introduced the project, and that our aim
was to develop a questionnaire assessing PC. We asked patients to
reflect on their own healthcare experiences and to write down three
notes to each question: ‘What was good in your healthcare?’ and
‘What should have been done differently in your healthcare?’. Notes
were collected and discussed in the group. To focus on specific
processes, we asked participants to describe which specific actions
the HCPs showed or should have shown in their opinion. FGs had a
duration of 120 min (including a break of 15 min).

Focus groups (FGs) were conducted in German at the Depart-
ment of Medical Psychology of the University Medical Center
Hamburg-Eppendorf (UKE). The FGs were moderated by S. Z. with
support from E. C. In addition, |. S. participated in the first group and
J. Z. in the last as additional moderators. J. Z. and I. S. (both female)
are psychologists, licensed psychotherapists and postdoctoral senior
researchers with extensive experience in qualitative research
methods. E. C. (female) and S. Z. (male) are junior researchers and
PhD candidates. They had training in qualitative research methods
and experience with conducting semi-structured interviews. All had
several years of experience as researchers in the field of PC. FG

participants did not know the researchers before. All researchers
introduced themselves, their professional background and personal
motivation as well as the aim of the study.

(3) We conducted semi-structured key informant interviews with a
duration of 30-45 min. All key informant interviews were conducted
by S. Z. without the presence of third persons. They took place either
at the department, at the workplace of the participant or via
telephone. We instructed participants to read the model of PC8 step
by step and describe for each dimension what specific actions by the
HCPs are needed to fulfil the respective dimension. Further,
participants were to suggest questions that could be used to assess
each dimension in a questionnaire.

The guides for the FGs and key informant interviews were
designed in German by S. Z. and E. C. with feedback from J. Z. or I. S.
They were piloted with student research assistants and research
interns. The English translations can be found in Appendix S2 (FGs)

and Appendix S3 (key informant interviews).

24.2 | Step 2.2: Data analysis
FGs and key informant interviews were audio-recorded, transcribed,
and anonymized. No field notes were taken. All analyses were carried
out using the transcripts. Neither transcripts nor findings were returned
to participants for feedback and no repeat interviews were carried out.

All sources (identified measures and said transcripts) were
imported into MaxQDA,2® a software specifically designed for
qualitative analysis. For analysis of FGs, key informant interviews
and identified measures, we used qualitative content analysis based
on Mayring.?”2® First, we generated a coding system based on the
model of PC® (deductive approach). This included 16 codes
corresponding to each of the 16 dimensions of the PC. Further, we
created subcodes based on the description of each dimension in the
model. We further created new codes whenever new topics emerged
from the data (inductive approach).

We analysed all data sources by two of three coders (E. C., J. Z. or S.
Z). The first FG as well as the first key informant interview were
analysed independently by two researchers (E. C. and S. Z., and J. Z. and
S. Z., respectively). All further data sources were coded by one
researcher and a second researcher checked the codings and noted
cases of disagreement. Then, the two researchers discussed these
codings to reach consent. We discussed the codings of every FG/
interview/batch of measures before coding the next one to allow for the
development of our coding system while ensuring consent on the usage
and meaning of every code. No major or minor themes were identified
as this is not part of qualitative content analysis based on Mayring and

we did not aim to prioritize themes.?”?®

243 | Step 2.3: Generating items

For each dimension, the text fragments that had been marked by the
respective codes and subcodes were collected in one document.
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Then, one researcher (E. C., J. Z. or S. Z.) used MaxQDA?® to develop
items based on the text fragments and a second researcher
complemented the items. To focus on specific actions of HCPs, we
started items with ‘The HCPs did/have/showed..." whenever possible.
The result of this step was a pool of items for each dimension.

25 |
validity

Step 3: Item selection and testing of content

In the next steps, items were selected. During this process, we
checked the item pool for content validity, that is whether the items
are ‘relevant, comprehensive and comprehensible with respect to the

construct of interest and target population’.??

251 | Step 3.1: Item pool revision

As text fragments were often coded with more than one dimension,
they were also included more than once in the generation of items.
This led to many double items. First, two researchers (E. C. and S. Z.)
revised the item pool by sorting the items and merging similar items.
Second, iterative group discussions with other researchers followed
(P.H., L. K, I.S., J. Z.). These included (1) ensuring that all items were
sorted into the best fitting dimension according to the model of PC,
(2) deleting all items that did not assess aspects of PC or did not
match the context of use, (3) further merging of similar items to
eliminate duplicates and (4) refining the wording of the items.

2.5.2 | Step 3.2: Checking relevance and
comprehensiveness

We conducted a relevance rating with experts (clinicians, healthcare
researchers, patient representatives and hospital quality managers)
using an online survey via LimeSurvey.*® We included experts with a
professional background as well as with a patient background as
recommended by COSMIN.2> Due to a large number of items, every
expert rated one-third of the item pool. The items were equally
distributed according to the profession of the experts. For each item,
experts were asked to rate two questions: ‘How relevant is this item
for patients?’ (response scale O = not relevant, 1 = a little bit relevant,
2 = quite relevant, 3=very relevant) and ‘How feasible is it for
patients to assess this item?' (response scale O=not feasible,
1 =feasible, but not easy, 2 =rather easy, 3=easy). To check for
comprehensiveness, we added a free text box for each dimension
asking whether any important items were missing.

We established item deletion criteria in an exploratory approach
after data collection using mean ratings and the content validity index
(CVI). The CVI of each item is the percentage of experts who rated an
item as ‘quite relevant’ or ‘very relevant’.®? In the literature, deletion
of items with a CVI of less than 0.7 or 0.8 is recommended.?! We
decided against such a high threshold as it would lead to the deletion

of items that were not upmost but still quite relevant. Further, there
is a discrepancy in recommendations that at least twice as many
items as in the final questionnaire should be included in psychometric

0 and that each subscale needs to comprise at least four

testing,?
items.>2 We decided to delete an item, if (1) the item was rated by at
least half of the experts as not or hardly relevant (corresponding to a
CVI of 0.5 or lower), (2) the item had mean feasibility to assess rating
below 2 or (3) for subscales that still had more than four items, items
with a mean relevance rating below 3 were deleted.

Finally, items were added after discussing the free text box

comments in our team.

2.5.3 | Step 3.3: Checking comprehensibility

The resulting item pool was checked for comprehensibility in
cognitive interviews with patients. To minimize the cognitive load
of the questionnaire, we decided to use the same response scale for
all items instead of changing it for different items. We translated a
4-point scale describing frequencies into German (0= never,
1 =sometimes, 2 = usually, 3 =always). This response scale is used
for example in the Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS).%*

Participants in cognitive interviews were instructed to think of their
last inpatient admission or outpatient appointment. The interviewer
(S. Z.) asked participants to read the questions step by step and think
aloud about how they would reply. Further, he asked them to explain
certain words or phrases using their own words and about their
preference regarding different versions of certain items. The interview
guide was piloted with student research assistants and research interns
and can be found in Appendix S4. Cognitive interviews were conducted
by S. Z. without the presence of a third person. Some of the participants
already knew the interviewer from the FGs, others met S. Z. for the first
time. The interviews took place at the Department of Medical
Psychology of the University Medical Center Hamburg-Eppendorf
(UKE) and were done in German.

Cognitive interviews were audio-recorded, transcribed and
anonymized and lasted between 45 and 60 min. The interviewer
took field notes about the proposed changes directly after the
interviews. Then, another researcher (E. C.) listened to the audio
recordings, rated the comprehensibility of each item on a 3-point
scale (good, unclear, insufficient) and took notes on suggestions for
item revisions made by the participants. The results and suggestions
for item revisions were discussed by two researchers (S. Z., E. C.),
consulting a third person if needed (. S.). For each item, at least
three cognitive interviews were conducted per round. If any of
those interviews showed problems with the comprehensibility of an
item or if any improvements were suggested, the corresponding
item was adjusted and tested in another round. Only when all
interviews in a round showed good comprehensibility of an item, we
stopped testing it. Based on this procedure, we conducted two
rounds of cognitive interviews as in the second round no items

showed a further need for adjustments.
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Participants who were willing to participate in a second interview
round were allowed to do so as the recruitment process was
hastened. In the second interview round, either completely new
items were presented or items that were modified after the first

round. The two interviews were at least 4 weeks apart.

3 | RESULTS

An overview of the results is given in Figure 1.

3.1 | Sample
We conducted six FGs with a total of 40 patients and 34 cognitive
interviews with 21 patients (some participated in two interviews). We
have no data on how many patients refused to participate. In
cognitive interviews, there were no drop-outs. In FGs, five patients
did not show up without giving reasons.

Sample characteristics of the patients are shown in Table 1.

For key informant interviews, 12 experts were invited of which
10 participated (two declined due to competing demands). There was
no dropout. Mean age was 54.2 (standard deviation: 7.2, range:
44-65) and 80% were male. Five were physicians, two were working
as head of a health facility/professional association and there was
one support group coordinator, researcher and health insurance
representative each.

Overall, 32 experts participated in the relevance rating. Each
third of the items was rated by 8-13 experts from different
professional backgrounds. The distribution of different professions

over the items is reported in Table 2.

3.2 | Step 2: Item generation

We identified 48 internationally existing PREMSs in the literature
search (see Appendix S5 for references). Main settings were inpatient
care (n=7), primary care (nh = 5) and other outpatient settings (n =4).
Most have been developed in Europe (n=29) and North Amer-
ica (h=17).

Based on the model, 16 codes corresponding to the 16
dimensions and 98 subcodes were derived (deductive approach).
Based on the qualitative content analysis, we did not find any
additional dimensions of PC but introduced 44 new subcodes
(inductive approach). As we used convenience sampling, full
theoretical saturation was not aimed for and was difficult to reach.
Based on the last FG only two more codes were introduced. For a full
overview of our coding tree and to know how many codes were
derived from each source, please refer to Appendix Sé6. For text
examples with the derived items and the full first item pool, please
refer to Appendix S7. Overall, we developed 850 items, ranging from
15 items for the dimension ‘support of mental well-being’ to 141

items for ‘PC characteristics of healthcare providers'.

TABLE 1 Characteristics of the participants in the focus groups
and cognitive interviews
Cognitive
Characteristics Focus groups interviews
Sample size 40 21
Age (in years) M=542 M=515
(SD=12.7), (SD = 15.0),
range: 30-79 range: 22-80
Sex
Female 31 (77.5%) 16 (76.2%)
Male 9 (22.5%) 5(23.8%)
First language
German 38 (95.0%) 20 (95.2%)
Other 2 (5.0%) 1 (4.8%)
Occupational status®
Employed 9 (22.5%) 7 (33.3%)
Unemployed 6 (15.0%) 5 (23.8%)
Retired 19 (47.5%) 7 (33.3%)
Student/trainee 2 (5.0%) 3 (14.3%)
Marital status
Unmarried 25 (62.5%) 10 (47.6%)
Married/partnered 6 (15.0%) 3 (14.3%)
Divorced 9 (22.5%) 8 (38.1%)
Formal education
Low” 6 (15%) 1 (4.8%)
Intermediate® 10 (25.0%) 8 (38.1%)
High? 15 (37.5%) 5(23.8%)
Very high® 9 (22.5%) 7 (33.3%)
Chronic disease group?®
Cancer 5(12.5%) 2 (9.5%)
Cardiovascular disease 10 (25.0%) 7 (33.3%)
Mental disorder 27 (67.5%) 13 (61.9%)
Musculoskeletal 22 (55.0%) 12 (57.1%)

disorder

Abbreviations: M, mean; SD, standard deviation.

“Multiple answers possible.

blow = no formal degree or graduation after less than 10 years at school.
“Intermediate = graduation after 10 or 11 years at school.

9High = graduation after more than 11 years at school.

*Very high = college or university degree.

33 |
validity

Step 3: Item selection and testing of content

Deletion of repeating items as well as items that did not fit the

context of use led to an item pool of 152 items ranging from three
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TABLE 2 Distribution of professions in the relevance rating
(each one rating one-third of the items)
1st Third 2nd Third 3rd Third
of items  of items of items Total
HCPs 3 3 4 11
Researchers 5 5 1 10
Patient representatives 3 4 3 10
Quality manager 0 il 0 il
Total 11 13 8 32

Abbreviation: HCPs, healthcare professionals.

items for the dimension ‘support of mental well-being’ to 15 items for
the dimension ‘good planning of care’.

We deleted items as follows: (1) 7 items had a CVI of 0.5 or
lower, (2) 5 items had a mean feasibility to assess rating below 2 and
(3) 15 items had a mean relevance rating below 3.

Based on the free-text comments in the relevance rating, we
added four further items to the questionnaire.

This resulted in 129 items that were tested in cognitive
interviews. Overall, item comprehensibility was high. Minor
changes in 45 items were made after analysis of the first round.
Those were changes of single words, addition of examples, or
highlighting of single words. After the second round, no more
adaptations were necessary.

Many participants considered the four response options
derived from the HCAHPS too limiting and suggested adding
more response categories (e.g., ‘often’ or ‘seldom’). We tested the
suggested response categories in the second round of cognitive
interviews and found that participants had differing opinions on
which response options we should add and perceived the order of
the new response categories differently. Therefore, we decided to
use a 6-point Likert scale rating agreement with statements
instead (1 = completely disagree, 2 = strongly disagree, 3 = some-
what disagree, 4 =somewhat agree, 5 =strongly agree, 6 =com-
pletely agree). This response scale is used for example in the
German SDM-Q-9 and SDM-Q-Doc,?*%% a widely used®® question-
naire that was developed by team members and which was also
transformed from a 4-point-scale to a 6-point-scale to reduce
ceiling effects.>* While we did not test them with our question-
naire, cognitive interviews conducted at that time by a colleague
(H. C., cp. acknowledgements) showed that patients were well able
to use its response scale.

Based on the feedback of the participants, we deleted
four items that were clearly dichotomous (e.g., ‘I received a
discharge letter') and did therefore not fit the response scale. As a
result, the final item pool comprises 125 items. The inpatient
version of the questionnaire has 121 items and the outpatient
version has 120 items (with 116 items being identical for both
versions).

4 | DISCUSSION

4.1 | Summary of results

We reported the process of the item development and selection of
the EPAT questionnaire. It will be the first measure to assess all
dimensions of the integrative model of PC”® from the patients'
perspective. Its current form has two versions, one for outpatient and
one for inpatient healthcare while the items are the same for all four
chronic disease groups considered here (cancer, cardiovascular
disease, mental disorder, musculoskeletal disorder). All items in the
final item pool showed good relevance and comprehensibility.

Our study offers a best-practice example that other researchers
may use to develop patient-reported measures. In particular, we add
to existing guidelines by describing a transparent process about how
items were developed from qualitative data using a two-step process.
First, we used qualitative analysis to link the data to the construct
definition and complemented the definition with the data. Second,
we used the data to generate items for each dimension of the

construct based on the context of use.

4.2 | Strengths and limitations

A strength of this approach and the EPAT questionnaire is the
involvement of patients in several steps: (1) in defining the construct
to be measured, (2) during item generation using FGs and (3) during item
selection in the relevance rating (as patient representatives) and in
cognitive interviews. With these steps involving patients, we ensured
that our item pool meets all three criteria given by the definition of
content validity in the ‘COnsensus-based Standards for the selection of
health Measurement INstruments’ (COSMIN) criteria.?? This is highly
relevant as content validity can be considered one of the most central
psychometric properties of measures.?* To ensure high quality of
patient-reported measures, the input from patients is crucial as they are
the primary experts regarding their own health and care.2® So far, many
PREMs lack transparent reports of patient involvement. Two-thirds of
all PREMs identified by Bull and colleagues®® did not provide enough
information to rate content validity even though they already used a
simplified version of the COSMIN criteria. Other reviews on measures
assessing subscales of PC resulted in mostly poor ratings of content
validity, again, often due to missing information,***5?

One reason for such poor ratings might be that no guidelines exist
for developing a PREM. This is also the reason why in this study we
refer to references for patient-reported outcome measures (PROMs). As
both PREMs and PROMs are patient-reported there are many
similarities. Still, there is a big content-related difference between
assessing experience during a treatment (PREMSs) or outcomes after a
treatment (PROMs). Guidelines that take into account those content-
specific aspects for PREM development are much needed to foster the
development of PREMs with high content validity.
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A limitation of our study is that both patient samples are
nonrepresentative regarding formal education. Further, the sample
sizes in relevance rating and cognitive interviews are small. The
COSMIN Study Design checklist recommends seven participants for
qualitative studies while in our cognitive interviews, we had a
minimum of three interviews per item. Having more participants was
not feasible in this study due to the length of the item pool, resulting
in a high number of cognitive interviews. Yet, we only stopped testing
items if all three interviews showed good comprehensibility. All items
that we adapted after the first round were tested in three more
interviews and we stopped after that second round as all three
interviews showed good comprehensibility.

Further limitations concern the literature search. As we lacked
access to EMBASE, we searched only PubMed. COSMIN guidelines
consider PubMed the minimum but still highly recommend
including EMBASE.>” To compensate for that, we included
reference tracking of a systematic review on PREMs, which used
several databases.’? Another limitation is that references were
screened by only one researcher. To reduce bias, this researcher
included all measures she found during the screening. Whether
these measures were relevant for our aim or not was decided
during qualitative analysis where only relevant parts were coded
and which was done by two researchers. For quantitative studies,
the COSMIN checklist recommends a minimum of 50 participants
while our items were rated by 8-13 experts. It has to be noted that
this is above the minimum of 5-7 experts recommended by
Boateng et al.?® Yet, a larger and more representative sample
including not only patient representatives but also patients
without a professional background in healthcare might have been
beneficial and would have allowed for more rigorous decisions
based on the relevance rating. In addition, while patients were
included as a source for data collection, they were not actively
involved in the research process. For future questionnaire
developments including future research on the EPAT question-
naire, we suggest including patient researchers in the entire
research process to enhance relevance.®® In particular, patients
can be involved in setting priorities and defining measurement
aims, designing guides for FGs and interviews, in the analysis of the
qualitative data and in the item reduction process.

4.3 | Implications for future research

The resulting item pool of the EPAT questionnaire is planned to be
psychometrically tested with n=2000 patients from the four
chronic disease groups in inpatient and outpatient settings.?® We
will examine item characteristics like floor and ceiling effects, the
number of missing values and corrected item-total correlations as
well as the factor structure to further reduce the item pool. We
aim to select one item for each of the 16 dimensions to obtain a
short version of the questionnaire that can be used easily in

routine care. Further items will be available to assess each

dimension in more detail. This will allow users (e.g., researchers,
HCPs, healthcare managers, etc.) to select parts of the question-
naire depending on their aim of measurement, their focus of
interest and their available resources.

Eventually, the EPAT can be used to examine the effectiveness
of interventions aiming to promote PC or certain dimensions of PC in
Germany.

Furthermore, it can be used to explore relationships between the
level of PC (e.g., of a healthcare centre or a single ward or HCP) and
other outcomes like patient-reported outcomes (e.g., health-related
quality of life).

The items of the EPAT were derived for four different chronic
disease groups regardless of the different treatments, symptoms and
so forth, and thus are roughly disease generic. The items should be
tested with patients with further chronic diseases as well as acute
diseases to investigate whether the EPAT can be used for them as
well. So far, the EPAT will be available only in German. After the
questionnaire is finalized we recommend it to be translated, culturally
adapted and tested with patient groups in other countries. To our
knowledge, there is no measure in any language that assesses PC
directly from the patients' view in such detail while at the same time
allowing users to adapt it flexibly to their own needs. As the model of
PC that was used for development is based on international
literature, we expect many items to be independent of the German
context. Translating the EPAT questionnaire into other languages
would allow for the comparison of PC in different countries and
healthcare systems.

Moreover, the EPAT could be translated for migrant groups living
and experiencing the healthcare system in Germany or adapted for
other patient groups (e.g., patients with a disability). Hereby, special
PCs needs or barriers for more vulnerable groups could be detected
and addressed.

Finally, the EPAT could also be adapted to measure the
perspective of HCPs on PC processes within their organization, at
their workplace or in their patient contacts or on their perceived own
competencies in PC. Therefore, the patients and the HCP perspective
could be compared and PC needs on both sides could be detected.
Possible results could be used to develop PC training and interven-
tions to foster PC (e.g., to strengthen the perceived self-efficacy or
competencies of HCP or to change work processes within
organizations).

5 | CONCLUSIONS

We developed a preliminary version of the EPAT questionnaire,
which will undergo psychometric testing. It can be used to assess PC
from the patients' perspective in inpatient and outpatient healthcare.
The thorough development process that included patients in several
steps ensures good content validity of the EPAT questionnaire and
can be used as a best-practice example to develop patient-reported

measures from qualitative data.
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ABSTRACT

Background Patient-reported experience measures
(PREMs) are valuable tools to evaluate patient-
centredness (PC) from the patients’ perspective. Despite
their utility, a comprehensive PREM addressing PC

has been lacking. To bridge this gap, we developed

the preliminary version of the Experienced Patient-
Centeredness Questionnaire (EPAT), a disease-generic
tool based on the integrative model of PC comprising 16
dimensions. It demonstrated content validity. This study
aimed to test its psychometric properties and to develop
a final 64-item version (EPAT-64).

Methods In this cross-sectional study, we included
adult patients treated for cardiovascular diseases,
cancer, musculoskeletal diseases and mental disorders
in inpatient or outpatient settings in Germany. For each
dimension of PC, we selected four items based on item
characteristics such as item difficulty and corrected
item—total correlation. We tested structural validity
using confirmatory factor analysis, examined reliability
by McDonald's Omega and tested construct validity by
examining correlations with general health status and
satisfaction with care.

Results Analysis of data from 2.024 patients showed
excellent acceptance and acceptable item—total
correlations for all EPAT-64 items, with few items
demonstrating ceiling effects. The confirmatory factor
analysis indicated the best fit for a hifactor model,
where each item loaded on both a general factor

and a dimension-specific factor. Omega showed high
reliability for the general factor, while varying for specific
dimensions. Construct validity was confirmed by absence
of strong correlations with general health status and a
strong correlation of the general factor with satisfaction
with care.

Conclusions EPAT-64 demonstrated commendable
psychometric properties. This tool allows comprehensive
assessment of PC, offering flexibility to users who can
measure each dimension with a four-item module or
choose modules based on their needs. EPAT-64 serves
multiple purposes, including quality improvement and

5,6,7
|’10

WHAT IS ALREADY KNOWN ON THIS
TOPIC

= Patient-reported experience measures
(PREMs) can be used to assess patient-
centredness (PC) from patients’
perspective. The ‘Experienced Patient-
Centeredness Questionnaire’ (EPAT)
is the first PREM to comprehensively
assess 16 dimensions of PC.

WHAT THIS STUDY ADDS

= In this study, we tested the
psychometric properties of all items
developed for the EPAT and developed
the 64-item version of the EPAT
(EPAT-64), which demonstrated good
psychometric properties.

HOW THIS STUDY MIGHT AFFECT
RESEARCH, PRACTICE OR POLICY

= The EPAT-64 can be used in research
and routine care, for example, to
evaluate interventions, provide feedback
to healthcare professionals, support
quality improvement, set benchmarks
and consequently improve PC.

evaluation of interventions aiming to enhance PC. Its
versatility empowers users in diverse healthcare settings.

BACKGROUND

Patient-centredness (PC) is a key element
of high-quality healthcare' * and posi-
tively associated with several health-
related outcomes.*™®
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To overcome ambiguities in the definition of PC,
Scholl et al developed the integrative model of PC. The
model includes 16 dimensions: (1) essential character-
istics of the clinician, (2) clinician—patient relationship,
(3) patient as a unique person, (4) biopsychosocial
perspective, (5) clinician—patient communication,
(6) integration of medical and non-medical care, (7)
teamwork and team building, (8) access to care, (9)
coordination and continuity of care, (10) patient
safety, (11) patient information, (12) patient involve-
ment in care, (13) involvement of family and friends,
(14) patient empowerment, (15) physical support
and (16) emotional support. This model is based on
a thorough systematic review, integrating definitions
from over 400 full texts and thus providing a compre-
hensive model.” Furthermore, it has been validated in
several empirical studies (eg, ref ®?). Using this model
grounded our study in a broad and nuanced under-
standing of the various existing definitions of PC.

Effective management of PC relies on sound measure-
ment.!® 11 Patient-reported experience measures
(PREMSs) capture patients’ reports on whether or
how often they have experienced specific processes or
behaviours in their healthcare,'* and positive patient
experiences are associated with several positive
outcomes."” " While many PREMs on PC have been
developed,'* '* none assessed all 16 dimensions of PC
as defined by Scholl and colleagues.” '

To bridge this gap, we developed the PREM ‘Experi-
enced Patient-Centeredness Questionnaire’ (EPAT).!
We used a multistep process combining theory-driven
approaches and the target group’s perspective to ensure
high content validity of EPAT. It is a disease-generic
questionnaire in German language with an outpatient
and an inpatient version. A reflective measurement
model was used (ie, we assumed that specific aspects
of patients’ experiences are causally determined by
underlying latent dimensions of PC). The preliminary
EPAT version comprised 120 items for outpatients and
121 items for inpatients. Details of item development
are reported elsewhere.'” However, a questionnaire of
this length lacks feasibility and it was not yet psycho-
metrically tested.

Thus, this study aimed to select items for the final
64-item version (EPAT-64) and test its psychometric
propertics.

METHODS

Study design

Development and psychometric testing of the EPAT
was part of the ASPIRED study (Asscssment of Patient-
Centeredness Through Patient-Reported Experience
Measures), a 6-year mixed-methods study aiming
to assess patients’ perspective on PC.'” ' Here, we
report on the psychometric testing of EPAT with
cross-sectional surveys. First, we assessed item char-
acteristics of all items of the preliminary EPAT. Those
results informed the item selection. For each of the 16

dimensions, a reduction to four items was decided, as
the minimum number of items to test measurement
models is 4.1 Hence, the final EPAT version has 64
items (EPAT-64). Consequently, we analysed struc-
tural validity, construct validity and reliability for the
EPAT-64 items only in the same data set. As there are
no guidelines for reporting psychometric evaluations
for PREMs, we used the COnsensus-based Standards
tor the selection of health Measurement INstruments
(COSMIN) guideline on reporting patient-reported
outcome measures where applicable (see online
supplemental appendix 1).*

The EPAT questionnaire

The preliminary EPAT version and the final EPAT-64
comprise 16 domains’ ® and have an inpatient and an
outpatient version each. All items are rated on a 6-point
Likert scale of agreement (1=completely disagree,
2=strongly disagree, 3=somewhat disagree, 4=some-
what agree, S5=strongly agree, 6=completely agree).
Every item offers the option ‘does not concern me’.
For most items, a high score implies high-experienced
PC, while nine items are reversed in the preliminary
version and only one item in the EPAT-64. EPAT was
developed and tested in German. The final EPAT-64
was translated into English using a team-based transla-
tion process consisting of translation, review, adjudica-
tion, pretesting and documentation (TRAPD).?!

Data collection and participants

We included participants from June 2020 to February
2022. As planned in the protocol,’® we used consecu-
tive sampling in 10 inpatient and 14 outpatient health-
care institutions (eg, hospitals, primary care centres) in
the metropolitan area of Hamburg, Germany. Outpa-
tients received the questionnaire before their appoint-
ment and were asked to report on their experience
during the last 4weeks within the respective outpa-
tient clinic. Inpatients received the questionnaire on
day of discharge or the day before and were instructed
to reply after discharge reporting on their whole stay.
As participant inclusion was slowed down by the
ongoing SARS-CoV-2 pandemic, we supplemented
paper-and-pencil questionnaires with an online survey
using LimeSurvey (LimeSurvey, Hamburg, Germany)
in December 2020. We additionally invited partici-
pants via community-based strategies (ie, social media,
postings in supermarkets, self-help groups and patient
organisations from all parts of Germany). They were
asked to refer to their last outpatient visit or inpatient
stay within the past month.

Inclusion criteria were age of 18 years or older and
being currently treated for at least one of the following
four medical conditions: cardiovascular diseases,
cancer, musculoskeletal disecases and mental disorders.
Inclusion was based on self-report. As we aimed to
create a generic measure, we covered the most prev-
alent treatment settings and medical conditions to
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ensure representation of diverse healthcare experi-
ences. We aimed to include 250 inpatients and 250
outpatients for each of the four medical conditions,
resulting in a total target sample size of 2000." This
allows for the use of maximum likelihood or weighted
least squared estimators in the investigation of moder-
ately complex models and for the detection of weak
but meaningful correlations (r=0.20) with an alpha
error probability of 0.05 and a power of 0.90.

In addition to EPAT, participants were asked to
complete the first item of the German version of the
12-item Short Form Survey, assessing general health
status.”> This item has an excellent item difficulty
of 0.4 and high acceptability (less than 4% missing
values). We assessed satisfaction with care with the
German version of the 8-item Client Satisfaction
Questionnaire,” a unidimensional questionnaire with
high internal consistency (Cronbach’s alpha=0.9).
We also administered the European Health Literacy
Questionnaire (HLS-EU-Q16),*" a short version of the
HLS-EU-Q47 with low ceiling effects, strong correla-
tion with the long version (r=0.82) and high internal
consistency (Cronbach’s alpha=0.90). The HLS-
EU-Q16 can assess overall health literacy with a sum
score of all items. Furthermore, we asked about demo-
graphic factors (eg, gender and age) and health status
(eg, years since receiving the corresponding diagnosis).
Finally, first in the online version and from June 2021
in the paper questionnaires, we included two control
items (“To show that you are reading attentively,
please check ‘somewhat disagree’/‘somewhat agree’.”).
Data collection was anonymous. All participants gave
written consent. Participants sent back paper question-
naires free of charge and had the possibility to receive
an incentive of €10 on completion of the questionnaire.

Data analyses
First, we analysed all items of the preliminary EPAT
version. We then selected items for EPAT-64 in a
team discussion with five experts in the field of PC
(IS, LK, MH, JMZ, EC). Three of them (IS, JMZ, EC)
developed EPAT and were familiar with the qualita-
tive data used for development.!” For each dimension,
we chose four items resulting in 64 items covering
16 dimensions of PC. We considered the following
psychometric properties during item selection: (1)
percentage of missing values as proxy for acceptance,
(2) percentage of patients replying ‘does not concern
me’ as proxy for relevance, (3) item difficulty calcu-
lated by standardising the mean to range from 0 to 1
(recommended range 0.2-0.8),” (4) within-dimension
interitem correlations (recommended range >0.3),%
(5) within-dimension corrected item—total correlation
(recommended range >0.3)*® and (6) content validity
(eg, how important an item is to the definition of the
given dimension).

For EPAT-64, we examined structural validity. We
had a clear hypothesis concerning the number and

content of the dimensions to be measured, based on
substantial previous work.”” ¥ Therefore, we used
confirmatory factor analysis (CFA)*~*! using a robust
version of maximum likelihood estimator to assess
five different models: (1) unidimensional model, (2)
correlated first-order dimension model, (3) hierar-
chical model, (4) bifactor model with uncorrelated
dimensions and (5) bifactor model with correlated
dimensions. See online supplemental appendix 2 for
detailed descriptions and depictions of all models. For
examination of model fit and selection, we followed
recommendations by using a combination of model fit
indices®*: root mean square error of approximation,
standardised root mean square residual, Tucker-Lewis
Index and Comparative Fit Index. For comparison
of models, we used Akaike information criterion and
Bayesian information criterion. Further, we report
the % test statistic of model fit.** For the selected
model, we report standardised factor loadings and
average variance explained (AVE). We planned to test
this model in the four medical conditions to examine
measurement invariance between groups.”® Further,
we examined reliability by McDonald’s Omega hier-
archical which allows to estimate reliability in models
with a bifactor structure.”

Construct validity was assessed by correlating the
model-based factor scores of each dimension with two
other measures as described in the study protocol.'
Discriminant validity was tested by examining correla-
tions with general health status.”> We hypothesised
that the magnitude of these correlations should be
below 0.3.% For convergent validity, we used correla-
tions with satisfaction with care,” expecting correla-
tions to exceed 0.5.%

We used SPSS V.27.0 (IBM) to enter paper-and-
pencil questionnaire data, to check their validity by
a second person, to import data from LimeSurvey
and to calculate sample characteristics. All other data
cleaning and analyses were done with R V.4.3.2 (R
Core Team, Vienna, Austria), specifically we used the
lavaan package®® for CFA, BifactorIndicesCalculator®”
for Omega hierarchical and psych package®® for all
other psychometric analyses. We excluded participants
if they responded to less than 70% of EPAT items or
if they failed both control items. Where applicable,
we used full information maximum likelihood to deal
with missing values,” treating ‘does not concern me’
replies as missing values. We report results for all
medical conditions combined, but analysed data sepa-
rately for inpatient and outpatient settings.

RESULTS

Sample

For the paper-and-pencil version, 4788 outpatients
were invited to participate, of whom 2357 (49.2%)
gave consent and 905 (18.9%) returned the question-
naire. Further, we invited 3046 inpatients, of whom
1799 (59.1%) gave consent and 704 (23.1%) returned
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J
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did not send back did not send back
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questionnaires questionnaires
n=8 received n=173 n=11 received n=411
replied to <70% of replied to <70% of replied to <70% of replied to <70% of
EPAT questions EPAT questions EPAT questions EPAT questions
e n=887 n=203 —_— n=693 n=255
gy [ retained J [ retained ] —— { retained J [ retained ]
n=8 n=0 n=9 n=8
both control items 4—1 1~—- both control items both control items -—1 1~—- both control items
incorrect/missing incorrect incorrect incorrect
S n=889 n=203 n=684 n=247
[ retained ] [ retained ] [ retained } [ retained ]
n=1,092 n=931
included in data analyses included in data analyses
Figure 1  Participant flow chart. EPAT, Experienced Patient-Centeredness Questionnaire.

the questionnaire. For the online questionnaire, 1042
patients consented and 458 patients replied to at least
70% of the items (44.0%). We have no information
on patients who denied consent or dropped out to
perform dropout analyses. In total, questionnaires of
1092 outpatients and 931 inpatients were included in
our analyses (see the tlow chart in figure 1).

Of the included outpatients, 59.1% were female,
38.5% were male and 0.5% identified as diverse.
Mean age was 52.8 years (SD=17.4, range 18-95).
Mean time since initial diagnosis of the respective
disease was 11.4 years (SD=11.0). Of the inpatients,
41.3% were female, 55.5% were male and 0.6% iden-
tified as diverse. Mean age was 55.5 years (SD=17.4,
range 18-92). Mean time since initial diagnosis was
8.5 years (SD=10.0). See table 1 for further details
on demographic and health-related wvariables. For
subgroup sample characteristics regarding medical
conditions refer to online supplemental appendix 3.
For a comparison of paper-and-pencil and online ques-
tionnaires please see online supplemental appendix 4.

Item characteristics

Results on all items of the preliminary EPAT, which
were the basis for item selection of EPAT-64, are
reported in online supplemental appendices 5 and 6
for inpatients and outpatients, respectively.

For outpatients, all 64 selected items showed high
acceptability (highest percentage of missing responses
was 2.7%). Regarding relevance, 47 items had less
than 30% of participants answering ‘does not concern
me’ and seven items had over 50%. While 46 items
showed excellent item difficulty (between 0.2 and
0.8), 18 items showed ceiling effects (item ditficulty
>0.8). All but one item had an item—rotal correlation
greater than 0.3.

For inpatients, again, all 64 items had high accept-
ability (highest percentage 2.7%). We included 55
items with a ‘does not concern me’ rate below 30%
and two items above 50%. Item ditficulty was excellent

for 42 items, 22 items showed ceiling effects. All items
had item-total correlation greater than 0.3.

Item characteristics of all items included in the
EPAT-64 are shown in table 2. For item wording,
please refer to the full questionnaires at www.uke.de/
epat.

Item characteristics per medical condition are shown
in online supplemental appendix 7 (outpatients) and
online supplemental appendix 8 (inpatients).

Structural validity
Model fit indices for the five tested models are shown
in table 3.

The best fit was found for the bifactor model with
correlated dimensions. Here, all items loaded on their
respective specific dimension and on a general dimen-
sion. Specific dimensions were intercorrelated, but
their correlation with the general factor was restricted
to be zero. Standardised factor loadings and AVE of
this model are reported in table 4. Unstandardised
factor loadings and error variances are shown in
online supplemental appendix 2. Correlations between
specific dimensions showed a wide variability ranging
from —0.140 to 0.824 (see online supplemental
appendix 9).

In the inpatient and outpatient samples, stan-
dardised loadings for the general factor were highest
for the ‘Essential characteristics of the clinicians’
dimension and lowest for ‘Integration of medical and
non-medical care’. On their specific factors, these two
dimensions had the lowest and highest standardised
loadings, respectively. The general factor AVE was
highest for ‘Clinician-patient relationship’ for outpa-
tients (41.0%) and ‘Coordination and continuity of
care’ for inpatients (36.8%). Specific factors showed
the highest AVE for ‘Essential characteristics of the
clinicians’ in outpatients (87.9%) and for ‘Patient
safety’ in inpatients (97.2%).

We further explored the general factor in the
bifactor model by calculating correlations with other

4
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Table 1 Sample characteristics >
Characteristics Outpatients Inpatients i
Total sample size, n 1092 931 -4
In treatment for ;
Cardiovascular disease, n (%) 277 (25.4) 286 (30.7) ﬁ
Cancer, n (%) 273 (25.0) 351(37.7) 'g
Musculoskeletal disease, n (%) 217 (19.9) 92 (9.9) g
Mental disorder, n (%) 273 (25.0) 202 (21.7) a
No information, n (%) 52 (4.8)* 0(0) 3
Age (in years), mean (SD) E3I(175) 56.0 (17.6) g &
No response, n (%) 23 (2.1) 19 (2.0 "'@; ;
Years since initial diagnosis, mean (SD) 11.4(12.0) 8.5(10.0) T o
No response, n (%) 124 (11.4) 118(12.7) S 8
Years as patient in this outpatient clinic, mean (SD) 4,53 (6.5) - : 5
No response, n (%) 129 (11.8) - = %
Length of stay (in days), mean (SD) - 18.1(30.6) § )
No response, n (%) — 74 (7.9) r.% §
Health literacyt, mean (SD) 50.7 (7.7) 50.6 (7.7) 5 'g
No response, n (%) 439 (40.2) 304 (32.7) ;_’ P
Satisfactiont, mean (SD) 27.5 (4.6) 28.0 (4.9) s g
No response, n (%) 15(1.4) 13(1.4) S g
Health status§, mean (SD) 3.4(2.8) 3.4 (4.1) é" =
No response, n (%) 44 (4.0) 36 (3.9) % 9
Comorbidity (Do you have any further diseases?) > B
Yes, n (%) 551(50.5) 467 (50.2) ‘1 c g
No, n (%) 450 (41.2) 393 (42.2) % E g
No response, n (%) 91 (8.3) 71(7.6) & N
Gender, n (%) ,?,_ ?, U
Female 646 (59.2) 384 (41.2) g E g
Male 420 (38.5) 517 (55.5) 8T %
Diverse 5(0.5) 6 (0.6) a3g
No response 21(1.9) 24(2.6) g g 4
Marital status, n (%) ;u g'
Unmarried and unpartnered 343 (31.4) 237(25.5) 5 =
Married or partnered 552 (50.5) 524 (56.3) g §
Divorced 107 9.8) 80 (8.6) > 2
Widowed 61(5.6) 54(5.8) o
No response 29(2.7) 36(3.9) %" %
Formal education, n (%) g E
Low] 10(0.9) 20(2.1) Y B
Intermediate** 404 (37.0) 383(41.2) 32 "?
Hightt 267 (24.5) 204 (21.9) @ S
Very hightt 376 (34.4) 279 (30.0) ?T "_3'
No response 23(2.1) 27(2.9) X 3_
Occupational status§§, n (%) 2 g
Employed 447 (40.9) 357 (38.3) g <
Unemployed 66 (6.0) 64 (6.9) o E
Student/trainee 91(8.3) 50 (5.4) <. s
Parental leave/stay at home 57 (5.2) 35(3.8) e N
Retired 394 (36.1) 392 (42.1) B
No response 26 (2.4) 17(1.8) 2
Health insurance§§, n (%) :‘
Statutory 910 (83.3) 721(77.4) a
Private 164 (15.0) 214(23.0) =)
No response 32(2.9) 34(3.7) §:
Continued i

n

<

T

3

3
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Table 1 Continued

Characteristics Outpatients Inpatients

Migration background (Were you or your parents born in

another country than Germany?)
Yes, n (%) 167 (15.3) 150 (16.1)
No, n (%) 898 (82.2) 758 (81.4)
No response, n (%) 27 (2.5) 23(2.5)

*These patients were recruited in a general practice. They assured us that they were treated for one of the four health conditions but failed to indicate which one in the

questionnaire.

tHealth literacy measured by the total sum score of the European Health Literacy Questionnaire (HLS—IEU—Q16),Eﬂ range 16-64, high value=high health literacy.
$Satisfaction with care measured by German version of the 8-item Client Satisfaction Questionnaire (ZUF-8),2 range 8-32, high value=high satisfaction.
§General health status measured by the first item of 12-item Short Form Survey (SF-1 22 range 0-5, high value=low health status.

flLow=no formal degree or graduation after less than 10years at school.
**Intermediate=graduation after 9 or 10years at school.
t1High=graduation after more than 10years at school.

+$Very high=college or university degree.

§§Multiple answers possible.

SD, standard deviation.

measures. We found a strong correlation between the
model-based scores of the general factor and satisfac-
tion with care (outpatients: .73, inpatients: 0.83).
Correlations of the general factor with health literacy,
general health status, comorbidity, age and time since
initial diagnosis were all below 0.3.

We were not able to examine measurement invari-
ance across medical conditions. The combination of
small sample sizes within condition subgroups, high
rates of missing values due to ‘does not concern me’
and the complexity of the tested model led to estima-
tion problems (eg, non-convergent models, not posi-
tive definite variance-covariance matrix of estimated
parameters).

Reliability

McDonald’s Omega hierarchical was high for the
general factor (outpatients: 0.868, inpatients: (.908)
and varied widely for the specific dimensions (outpa-
tients: 0.214-0.872, inpatients: 0.128-0.847). To
support interpretability of sum scores for specific
dimensions, we examined their correlations with
the model-based factor scores (online supplemental
appendix 10). Results suggest that these sum scores
measure a mixture of the general factor and the
specific dimension.

Construct validity

Using model-based factor scores, discriminant validity
was confirmed for all specific dimensions and the
general factor (correlations with general health status
<0.3). Convergent validity was confirmed for the
general factor, which was strongly correlated with
satisfaction with care, while the specific dimensions
showed no strong correlations. Correlations for all
dimensions and the general factor are shown in online
supplemental appendix 11.

DISCUSSION

Summary of the findings

EPAT-64 is a PREM to assess 16 dimensions of PC
from patients’ perspective, All items demonstrated
high acceptability. Most items had low rates of patients
answering ‘does not concern me’. Regarding item diffi-
culty, most items were within the recommended range,
but about 30% of the items showed ceiling cffects.
Item-total correlations were good for all but one item.
CFA showed the best fit for a bitactor model. Discri-
minant validity was confirmed for all dimensions and
the general factor. Convergent validity was confirmed
for the general factor only. McDonald’s Omega hier-
archical suggests good reliability of the general factor,
while there was wide variability for the specific dimen-
sions.

Strengths and limitations

EPAT-64 is the first PREM comprehensively assessing
PC." ' One of its strengths is the thorough develop-
ment and item selection process, which prioritised
content validity.” ® 7 Some items of EPAT-64 showed
suboptimal item characteristics, in particular ceiling
effects, which may limit the ability to discriminate
between high and low PC. These items were included
nevertheless as we selected items based on several
quantitative criteria and content. Further, we decided
to choose four items per dimension, as we aimed for
parsimony while requiring at least four items for statis-
tical model identifiability."” For dimensions that were
covered by only four items in the preliminary EPAT,!”
we had no choice between items. Deleting dimensions
was not an option, as all dimensions are relevant to
patients.® We argue that selecting items solely based
on quantitative data may lead to more reliable ques-
tionnaires, but risks compromising content validity."
In particular in outpatients, some items had high rates
of ‘does not concern me’ answers, especially those
beginning with ‘if” or ‘when’ conditions. For instance,

6
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Table 3 Model fit indices for confirmatory factor analysis on EPAT-64
2

X
¥ df Pvalue RMSEA SRMR TLI CFI AlC BIC
Recommendation >0.05 <006 <008 =090 =090 Model with smallest value
Qutpatient 1 Unidimensional 14957 1952  <0.001 0.078 0.087 0.659 0.670 166616 167575
version 2 Correlated first order 7098 1832  <0.001 0.051 0.072 0.853 0.866 158996 160555
3 Hierarchical 8556 1936 <0.001 0.056 0.084 0.825 0.832 160247 161286
4 Bifactor without No results. Model estimation did not converge.
dimension correlations
5  Bifactor with dimension 4871 1768  <0.001  0.040 0.055 0.910 0.921 156898 158776
correlations
Inpatient version 1 Unidimensional 15201 1952 <0.001  0.085 0.101  0.631 0.643 151891 152819
2 Correlated first order 7276 1832 <0.001  0.056 0.083 0.838 0.853 144206 145714
3 Hierarchical 8839 1936 <0.001  0.062 0.102  0.806 0.814 145561 146 567
4 Bifactor without No results. Model estimation did not converge.
dimension correlations
5  Bifactor with dimension 4721 1768 <0.001 0.042 0.051 0.909 0.920 141779 143597

correlations

AIC, Akaike information criterion; BIC, Bayesian information criterion; CFl, Comparative Fit Index; EPAT-64, 64-item version of the Experienced Patient-
Centeredness Questionnaire; RMSEA, root mean square error of approximation; SRMR, standardised root mean square residual; TLI, Tucker-Lewis Index.

54.7% of the outpatient sample replied this way to
the item ‘When I had pain, I was helped quickly’.
However, this item is essential for the definition of
the ‘Physical support’ dimension® and highly relevant
for everyone with pain. Overall, some items being less
relevant to certain patient groups influences EPAT-64’s
generic usability.

CFA showed best fit for a bifactor model with
correlated dimensions. This model postulates that all
items load on a general factor and on their specific
dimension, which is independent of the general factor.
How well items’ variance was explained by their specific
and general factors and specific factors’ reliability
varied. Thus, not all items are well represented by the
bifactor model. We decided against turther moditying
this model, as factor structure decisions should combine
data and theory-driven approaches to avoid overfitting
and ensure meaningful interpretation.””'” Overall, the
bifactor model showed good results for global model
fit indices, reflecting our underlying model of PC, but
the local fit for specific items needs further investi-
gation. An advantage of the bifactor model is that it
enables users to partition scores into an estimation of
the general factor and of the specific dimension.*” The
general factor likely captures more subjective aspects ot
PC, as it strongly correlates with satisfaction with care
(see convergent validity). The specific dimensions of PC
secem to explain variance not captured by the general
factor, confirming the underlying conceptual model.
We assume that these dimensions capture more objec-
tive aspects of PC (ie, whether something happened
rather than how well it went). No strong correlations
between their factor scores and satisfaction also indi-
cate this (see convergent validity). This differentia-
tion is important in light of definitions of PREMs'
which stress patient experience and satisfaction being

two distinct constructs.*! Satisfaction is subjective and
influenced by individual expectations, patient experi-
ence is more objective and focuses on whether certain
processes occurred.'* While EPAT-64 was designed as
a PREM, the general factor reflects satisfaction. Since
experiences and satisfaction are ‘complexly related™!
and all self-reports introduce some subjectivity,’
PREMs likely correlate with satistaction. The EPAT-64
bifactor model may allow statistical differentiation with
the general factor likely relating to satisfaction and the
specific dimensions likely capturing experiences. Thus,
we recommend users to apply the whole EPAT-64. This
way, they can model the bifactor model in their data
and calculate both general and dimension scores. Yet, in
routine care, there might be sparse resources for admin-
istering a 64-item questionnaire or insufficient sample
size for estimating bifactor models. Hence, choosing
the most relevant dimensions for a context and calcu-
lating sum scores per dimension might be more feasible.
This flexibility allows adapting the questionnaire to
specific questions, areas of application and resources.
Missing values should best be dealt with using multiple
imputation or full information maximum likelihood.*
In routine care, when sample size and resources are
limited, one missing value per person and dimension
can be replaced by the average of the other three items
of that person.” For persons with more missings, no
sum score for the respective dimension should be calcu-
lated. When interpreting those sum scores, one should
consider that this score combines subjective and objec-
tive PC assessments. Further, the specific dimensions
are differently reliable and correlations between them
make interpretation of sum scores more challenging.
Online supplemental appendix 10 helps guide sum
score interpretation, but more research is needed.
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Asalimitation, we were not able to examine measure-
ment invariance across different medical conditions.
To make transferability across medical conditions
likely, we developed items generically and tested
them in four medical conditions that affect a large
proportion of the population. Yet, due to the complex
measurement model and the large number of ‘does not
concern me’ replies in some items, we were not able
to confirm a common factor structure across condi-
tions. Further, the high dropout rate after consent is a
limitation. As self-selection bias is possible, acceptance
and feasibility of EPAT-64 data collection need further
testing. The ongoing SARS-CoV-2 pandemic might
have influenced our results, in particular, dimensions
like ‘Involvement of family and friends’ or ‘Access to
care’. Furthermore, pandemic access restrictions led
us to adding an online survey. While this broadened
the sample and might have improved generalisability,
there might be differences between online and paper-
and-pencil subgroups. Paper-and-pencil participants
were treated in or near Hamburg and received the
questionnaire on the day of their treatment; online
participants came from across Germany and might
have responded much later. Further investigation of
influences of data collection modality on EPAT-64 is
needed. Notably, since we aimed to design a PREM,
we defined PC based on interactions between patients
and healthcare professionals. Other models view PC
more broadly and include aspects that occur ‘turther
away’ from the care system (eg, physical activities and
self-management practices).

Implications
There is a wide range of possible applications of
EPAT-64. Measuring PC is essential for research on
the current state of PC and on fostering PC. Inter-
nationally, PREMs are used to provide feedback to
healthcare providers, inform quality improvement,
public reporting, benchmarking and value-based
purchasing.***® To improve patient experiences,
data from PREMs need to be used in a coordinated
approach.”” Emerging evidence suggests that being
informed about patient experiences is associated with
improved communication,®® and meetings to discuss
PREM results are associated with improved patient
f::q;yerience."5

Psychometric testing in independent samples is indis-
pensable to ensure that the psychometric properties
found here hold in other populations and contexts.
Particular attention should be paid to the replication
of the bifactor structure with correlated dimensions
and measurement invariance. In addition to validity
and reliability, aspects of fairness and responsiveness
should be investigated.*” Regarding testing in other
patient groups, the EPAT-64 is currently adapted to
assess PC in the context of healthcare and support
services for women with unintended pregnancy.’’
Further adaptations to other healtheare contexts, such

as rehabilitation facilities or non-academic hospitals,
could be considered.

Internationally, no comparable PREM that compre-
hensively assesses all dimensions of PC exists.” There-
fore, cross-cultural adaptations and translations of the
EPAT-64 could provide an opportunity to promote
PC around the world. In addition, translations would
help reach people in Germany not fluent in German.
An English EPAT-64 translation that used the TRAPD

process™' can be downloaded from www.uke.de/epat-

en. However, further tests on comprehensibility and
psychometric properties are required before it can be
used.

CONCLUSION

The EPAT-64, a novel questionnaire assessing 16
dimensions of PC from the patient’s perspective,
emerges from a meticulous development process
that blends theory-driven with data-driven decisions.
Psychometric testing within a substantial patient
cohort underscores its robust psychometric proper-
ties. Nevertheless, further rescarch is imperative to
refine the interpretation of scores. The adaptability of
this tool to specific purposes positions it as a valuable
instrument for both assessment and cultivation of PC.
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ABSTRACT

Background: We previously developed the EPAT-64, a patient-reported experience measure designed to assess patient-
centeredness (PC) across 16 dimensions of the validated integrative model of PC. While its modular structure makes it highly
adaptable to examine certain dimensions of PC, generating an overall PC score requires assessing all 64 items. This is often
challenging in routine settings with limited resources. Therefore, we developed and psychometrically tested a 16-item
short form.

Methods: We conducted a cross-sectional study involving adult inpatients and outpatients receiving treatment for cardio-
vascular diseases, cancer, musculoskeletal disorders and mental health conditions in Germany. To ensure comprehensive
content coverage, we selected one item per dimension based on content relevance as well as item characteristics such as item
difficulty and item-total correlation. We assessed the structural validity of a unidimensional model using confirmatory factor
analysis (CFA), measured reliability with McDonald's Omega and evaluated construct validity by investigating the inter-
correlation of the EPAT-16 sum score with measures of general health status and satisfaction with care.

Results: All items of the final EPAT-16 showed high acceptability and good item-total correlations, with approximately two-
thirds demonstrating appropriate item difficulty. CFA showed a slight misfit of the unidimensional model, but a high average
variance explained. McDonald's Omega showed high reliability. All hypotheses about construct validity were confirmed.
Conclusions: The EPAT-16 demonstrated good psychometric properties, making it a feasible tool for assessing overall PC when
resource constraints preclude using the full EPAT-64. In particular, it can be used in routine care for feedback and quality
improvement, as well as in research to assess relationships with other relevant variables. Since its items were designed
generically, it can be used for different medical conditions and settings, for example for public reporting. Future research should
evaluate the EPAT-16 in diverse, independent patient samples to confirm that its positive characteristics are consistent across
different populations and cultures.

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; CFA, confirmatory factor analysis; CFI, Comparative Fit Index; df, degrees of freedom; FIML, full information
maximum likelihood; HLS-EU-Q16, European Health Literacy Questionnaire; M, mean; MLR, robust maximum likelihood estimator; PC, patient-centeredness; PREMs, patient-reported experience
measures; PROMSs, patient-reported outcome measures; RMSEA, root mean square error of approximation; SD, standard deviation; SRMR, standardized root mean square residual; TLI, Tucker-Lewis
Index; ZUF-8, 8-item client satisfaction questionnaire.

This is an open access article under the terms of the Creative Commans Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly
cited.

® 2025 The Author(s). Health Expectations published by John Wiley & Sons Ltd.
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Patient or Public Contribution: Patients did not participate as active members of the research team. However, for the

research proposal, several patient organizations provided positive feedback on the study aims and their relevance, signed a

collaboration agreement and later supported recruitment by distributing study information.

1 | Introduction

Robust measures for assessing the degree of patient-
centeredness (PC) are essential for promoting and improving
PC in healthcare settings [1, 2]. A commonly used approach to
evaluate PC from the patient's perspective is through patient-
reported experience measures (PREMs), which focus on what or
how patients experienced specific processes or behaviours in
their healthcare [3, 4]. We developed the EPAT-64 question-
naire |5], designed to assess 16 dimensions of PC, based on the
integrative model of PC (see Figure 1) [6, 7].

The development of the EPAT-64 followed a rigorous process,
combining both theory- and data-driven approaches, and includ-
ing multiple steps to involve patients in the development [8]. It has
demonstrated robust psychometric properties in a sample of
2024 patients with chronic diseases [5]. The EPAT-64 is available
in both outpatient and inpatient versions, with each of the
16 dimensions represented by a module consisting of four items.
Users can choose to use all 64 items or select specific modules that
are most relevant to their objectives. While this modular approach

ensures high adaptability, calculating an overall PC score requires
administering all 64 items, which can be challenging. In particu-
lar, for routine care—given constraints such as limited time,
personnel and financial resources—there is a need for a shorter
version of the EPAT-64. Short scales can provide more efficient
assessments in terms of time and cost [9]. Additionally, shorter
instruments reduce the burden on respondents [10], an important
consideration for patients who may be cognitively impaired or
fatigued due to treatments or their medical conditions. While
longer measures offer greater content coverage, they can lead to
higher dropout rates, thus compromising the representativeness of
the sample [11]. Reducing the number of items usually comes at
the cost of reducing reliability, thus making short forms less
applicable for individual-level decision making. However, PC is
usually assessed for a whole unit of care with feedback from
several patients, which increases the reliability of the average
score. Further, short forms are useful tools for multivariate studies,
which examine a high number of variables and thus need to assess
each variable with concise questionnaires to reduce the burden on
participants. Furthermore, short forms are in general useful tools
for research questions focused on correlational relationships [11].
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The 16 dimensions of PC of the integrative model are con-
sidered to be interrelated [6]. Psychometric analyses of the
EPAT-64 revealed that the measure can be effectively repre-
sented by a bifactor model, which includes a general factor
loading on all items as well as 16 specific factors representing
each dimension [5]. In this model, the general factor showed a
strong correlation with treatment satisfaction, suggesting it may
reflect the more subjective aspects of patient experiences. While
the general factor was independent of the specific dimensions,
the dimensions themselves were interrelated. Consequently,
both theoretical and empirical evidence support the feasibility
of deriving an overall PC score. However, it is important to note
that such a score would encompass a combination of both the
general factor and the specific factors. To preserve the breadth
of the construct PC, each of the 16 dimensions should be rep-
resented in the short form [12].

In this paper, we describe the development process of the
EPAT-16, a shortened version of the EPAT-64, which evaluates
each of the 16 dimensions using a single item. We present the
psychometric properties of the EPAT-16 based on the sample
used for item selection. Our goal was to design a tool to assess
overall PC that can be used for all patients in routine care (e.g.
as tool for continuous feedback or quality improvement), in
research (e.g. to examine the relationship of a high number of
constructs) and to compare different healthcare institutions
regarding their overall level of PC.

2 | Methods
21 | Study Design

The EPAT-64 and its short form, the EPAT-16, were developed
and tested as part of the ASPIRED study (Assessment of
Patient-Centeredness Through Patient-Reported Experience
Measures) [13], a 6-year mixed-methods research project on the
measurement of patients’ perspectives on PC. Here, we report
on the item selection process and psychometric evaluation of
the EPAT-16, using the same data set that was used for the
development and evaluation of the EPAT-64 [5]. Since no spe-
cific guidelines exist for reporting psychometric evaluations of
PREMs, we followed the COSMIN guidelines for reporting
patient-reported outcome measures (PROMs) where applicable
(see Appendix 1).

2.2 | The EPAT Questionnaire

For psychometric testing, we conducted a cross-sectional survey
that included all preliminary EPAT items. We developed these
items based on the integrative model of PC [6, 7] shown in
Figure 1, informed by a literature review, key informant inter-
views with experts and focus groups with patients with chronic
diseases [8]. The preliminary questionnaire assessed 16
dimensions of PC, comprising 121 items for inpatients and 120
items for outpatients. Our goal was to create a generic instru-
ment that would be applicable across different diseases. Parti-
cipants rated the EPAT items on a 6-point Likert scale of
agreement (1=completely disagree, 2=strongly disagree,

3 = somewhat disagree, 4 = somewhat agree, 5 = strongly agree,
6 = completely agree), with an additional ‘does not concern me’
option for each item. Higher scores indicated a greater degree of
PC, except for nine items, which we reverse-coded before
analysis. We originally developed and tested the EPAT in Ger-
man. For this paper, we translated the EPAT-16 into English
using the TRAPD process, which involves a team-based
approach consisting of translation, review, adjudication, pre-
testing and documentation [14].

2.3 | Data Collection and Participants

We used the same sample for the EPAT-16 item selection that
we had used for the EPAT-64. We collected data through both
paper-pencil questionnaires and an online survey conducted via
LimeSurvey (LimeSurvey GmbH, Hamburg, Germany). For the
paper-pencil data collection, we used consecutive sampling at
10 inpatient and 14 outpatient healthcare institutions (e.g.
hospitals, primary care centres) in the metropolitan area of
Hamburg, Germany, from June 2020 to February 2022. Out-
patients received the questionnaire before their appointment
and were asked to report on their experiences in the past
4 weeks. Inpatients received the questionnaire shortly before
discharge and were asked to report on their entire inpatient
stay. For the online survey, we recruited participants using
community-based strategies, including social media and patient
organizations from across Germany. Online participants were
asked to refer to their last outpatient visit or inpatient stay
within the past month. We included adults (18 years or older)
with at least one of the following four medical conditions:
cardiovascular diseases, cancer, musculoskeletal diseases and
mental disorders. Inclusion was based on self-report. As out-
lined in our study protocol, we aimed for a sample size of 250
participants in each of the two settings (outpatient and in-
patient) for each of the four medical conditions, resulting in a
target sample size of 2000 participants [13].

The full questionnaire for data collection included the prelim-
inary version of the EPAT, the first item of the German version
of the 12-item Short Form Survey [15], the German version of
the 8-item Client Satisfaction Questionnaire (ZUF-8) [16], the
European Health Literacy Questionnaire (HLS-EU-Q16) [17] in
German as well as questions on demographic characteristics
and health status. We also added two control items (e.g. ‘To
show that you are reading attentively, please check “somewhat
disagree”/”somewhat agree™”). Data collection was anonymous.
Participants gave explicit informed consent (either written
before receiving the paper-pencil questionnaire or by active
click at the start of the online survey) and could opt to receive a
€10 incentive for completing the questionnaire.

2.4 | Data Analyses
24.1 | Item Characteristics and Item Selection Strategy
We selected the items for the EPAT-16 during the same team

discussion session in which we chose the items for the EPAT-64 [5].
Given that the original instrument assesses 16 dimensions, it has a
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rather broad scope. Even though the EPAT-16 omits those dimen-
sions and instead aims to measure an overall degree of PC, it was
important that all dimensions were represented in the final short
form to ensure content coverage [12]. Further, it is recommended
that item selection for short forms should be guided by both content
of the items and item characteristics [9]. Therefore, our selection
strategy was to choose one item per dimension, focusing on how
well the content represented the dimension's core definition, but
also considering the following item characteristics: (1) acceptance
indicated by the percentage of missing responses [18], (2) relevance
indicated by the percentage of ‘does not concern me’ replies,
(3) item-difficulty indicated by the mean standardized to range from
0 to 1 (recommended range 0.2-0.8) [19], (4) corrected item-total
correlation within each dimension (recommended range > 0.3) [20].
Additionally, in contrast to EPAT-64, we decided to create one
version of EPAT-16 for both inpatient and outpatient settings.
Hence, we excluded any items that applied to only one setting. This
allowed us to create a short form that could be used across different
healthcare contexts, providing comparability.

24.2 | Psychometric Analyses of Final EPAT-16

After item selection, we examined further psychometric properties
of the EPAT-16 within the same data set. First, we examined
structural validity using confirmatory factor analysis (CFA) [21-23]
testing a unidimensional model. We used a robust maximum
likelihood estimator (MLR). As recommended [24], we used several
indices to assess model fit (see Table 2). We report standardized
factor loadings and average variance explained by calculating the
average percentage of the variance in the items which is explained
by the common factor. Further, based on the factor analysis, we
calculated McDonald's Omega to test reliability [25]. We examined
measure invariance between medical conditions by imposing the
same factor structure (configural invariance), same factor loadings
(weak invariance) and same factor loadings and intercepts (strong
invariance) for each of the four groups [26]. We compared the fit of
these models using likelihood ratio tests.

Next, we examined construct validity. To assess convergent
validity, we hypothesized that the EPAT-16 would correlate
with the German ZUF-8, a unidimensional measure of patient
satisfaction with high internal consistency (Cronbach's
alpha = 0.9) [16]. We expected the correlation to exceed 0.5 [27].
For divergent validity, we used the first item of the German SF-
12, which assesses general health status, has an item difficulty
of 0.4 and high acceptability [15]. Given that health status is
theoretically unrelated to PC, we hypothesized a correlation
magnitude below 0.3 [27]. Finally, we examined the distribution
of the EPAT-16 sum score using its mean, standard deviation
and percentage frequencies.

We used SPSS Version 27.0 (IBM Corp., Armonk, NY, USA) to
enter data, calculate sample characteristics as well as sum
scores and item total correlations of EPAT-16 and to test con-
struct validity. All other data cleaning and analyses were per-
formed using R Version 4.3.2 (R Core Team, Vienna, Austria).
During data cleaning, we excluded patients who responded to
fewer than 70% of the EPAT items (where ‘does not concern me’
was counted as a response) or who failed both control items. We
treated ‘does not concern me’ responses as missing values in all

further analyses. For factor analyses, we used full information
maximum likelihood (FIML) [28] to deal with missing values.
For analysing construct validity, item-total-correlations and
sum scores of EPAT-16, we used multiple imputation [29] with
fully conditional specification [30] and predictive mean
matching (40 imputations and maximum 100 iterations) to
handle missing data [29]. We analysed data of inpatient and
outpatient settings separately, with results reported for all
medical conditions combined.

3 | Results
3.1 | Sample

Details of the sample were already reported in the primary
publication on EPAT-64 [5]. The participant flow chart and
the table with all sample characteristics are replicated in
Appendix 2. The final analyses included n =1092 outpatient
and n =931 inpatient questionnaires. Of the outpatients, 59.1%
were female, 38.5% male and 0.5% identified as diverse. Their
mean age was 52.8 years (standard deviation [SD] = 17.4, range
18-95). Regarding medical conditions, 25.4% were treated for
cardiovascular diseases, 25.0% for cancer, 19.9% for musculo-
skeletal diseases and 25.0% for mental disorders. In the in-
patient sample, 41.3% were female, 55.5% male and 0.6%
identified as diverse. The mean age was 55.5 years (SD =174,
range 18-92). Of the inpatients, 30.7% were treated for cardio-
vascular diseases, 37.7% for cancer, 9.9% for musculoskeletal
diseases and 21.7% for mental disorders.

3.2 | Item Characteristics

The items selected for EPAT-16 are shown in Table 1 with their
corresponding dimension of the EPAT-64, their English trans-
lation and their item characteristics. None of the final EPAT-16
items had to be reversed.

Regarding relevance, in the outpatient sample three items had
‘does not concern me’ response rates above 30% (highest rate
was for the ‘physical support’-item with 54.7%). In the inpatient
sample all items had ‘does not concern me’ response rates
below 30% (highest rate was for the item ‘involvement of family
and friends’ with 29.6%). Acceptance was good for all items
(highest rate of missing responses was 1.4% for outpatients and
1.5% for inpatients). Regarding item difficulty, 12 and 11 items
in the outpatient and inpatient sample, respectively, were
within the recommended range. The remaining items showed
ceiling effects. Item total correlations ranged from 0.403 to 0.748
in the outpatient sample and from 0.489 to 0.742 in the in-
patient sample. Item characteristics per medical condition are
shown in Appendix 3.

3.3 | Psychometric Analyses of Final EPAT-16

Standardized factor loadings are shown in Table 1. They ranged
from 0.407 to 0.829 in the outpatient sample and from 0.444 to
0.803 in the inpatient sample. Except for SRMR, all model fit
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| (Continued)

TABLE 1

Inpatient sample

Outpatient sample

Std.
factor
loadings

Std
factor

Item
Total

reply difficulty Corr

0.8%

Item Does not

Does not

Item-

No

concern

Total

Item
reply difficulty Corr

No

concern

i f

1mension o

.

D

M SD me

54 1.0

loadings

me

54.7%

SD
48 14

Item

EPAT-64

0.492 0.599

0.87

19.4%

0.551 0.624

0.76

1.0%

When I had pain, I was

Physical support

helped quickly.

0.8% 0.68 0.731 0.771 4.4 1.6 15.9% 1.5% 0.69 0.688 0.688

The healthcare professionals 4.4 1.7 19.2%

Emotional support

addressed my fears and
concerns (e.g. by showing

understanding and providing

encouragement).

mean; SD = standard deviation; Item Total Corr = corrected item total correlation with the other EPAT-16 items (recommended range > 0.3); Std. factor loadings = standardized factor loadings in the unidimensional model;

item difficulty: recommended range 0.2-0.8.

Note: M

indices slightly differed from the recommended range (see
Table 2). We further explored this misfit by calculating residual
correlations between items and modification indices (see
Appendix 4). The highest residual correlation was found
between the items for ‘Integration of medical and nonmedical
care’ and ‘Involvement of family and friends’ (0.249 for out-
patients and 0.278 for inpatients). The average variance ex-
plained of the unidimensional model was 94.7% for the
outpatient sample and 94.5% for the inpatient sample. McDo-
nald's Omega indicated a high reliability of the unidimensional
model (0.908 for the outpatient version and 0.906 for the in-
patient version). Regarding measurement invariance, the model
fit indices exhibited only slight changes for configural
invariance and weak invariance when compared to the CFA of
the full data set. For strong invariance, all model fit indices
worsened noticeably. Yet, likelihood ratio tests for model
comparisons (configural invariance vs. weak invariance, and
weak invariance vs. strong invariance) showed a significant
decline of fit (p < 0.001) for all comparisons in both samples.

Regarding construct validity, all hypotheses were confirmed. In
the outpatient sample, the EPAT-16 sum score had a pooled
correlation of 0.757 with satisfaction with care and of —0.113
with general health status. In the inpatient sample, those cor-
relations were 0.794 and —0.050, respectively.

EPAT-16 sum scores had mean =72.6 (SD =15.7) in the out-
patient sample and mean =73.6 (SD =15.2) in the inpatient
sample (maximum possible range is 16 [lowest degree of PC] to
96 [highest degree of PC]). Distribution of EPAT-16 sum scores
is shown in Figure 2. Mean, SD and percentiles for the EPAT-16
sum scores for the overall samples and per medical condition
can be found in Appendix 5.

4 | Discussion
41 | Summary

We reported on the development and item selection for the
EPAT-16, a short form designed to assess the overall degree of
PC. We also evaluated the psychometric properties of the final
EPAT-16 within the item selection sample. All items of the
EPAT-16 demonstrated high acceptability and good corrected
item-total correlations. While all items showed high relevance
in the inpatient sample, three items were marked as ‘does not
concern me’ by more than 30% of the outpatients. Approxi-
mately three-quarters of the items displayed appropriate diffi-
culty levels, while the remaining items exhibited ceiling effects.
The sum score showed a good degree of variance, although
most scores were concentrated in the upper half of the possible
range. Regarding structural validity, most model fit indices for
the unidimensional model were slightly outside the recom-
mended range. However, the model explained a substantial
portion of the item variance, and McDonald's Omega indicated
high reliability. Even though the model fit indices changed only
slightly when imposing the same factor loadings, based on the
likelihood ratio tests the EPAT-16 did not achieve weak mea-
surement invariance. Finally, all hypotheses regarding con-
struct validity were confirmed.

7 of 11

A5UR0IT suOLILIO)) aanEax) a[quardde ayy Aq paulaAos aie sa[nIE V() 250 JO SN 10§ A1RIGIT uiuUQ) A2[IM UO (SUOTIPUOI-PUB-SLLIYWOD KA1 ATRIGTaUI[UO//:sANY) SUOIIPU0 ) pue SWLa ], 9 22 "[SZ0T/01/60] U0 AIRIQIT 2UI[UQ A2[IAN “96TOL XA/ [ [ 11" 01/10pau0d Aa[im Arziqijaur|uoy/:sduy woly paprofumo(] ¢ *ST0T ‘STILO9E



TABLE 2 | Model fit, average variance explained, reliability and measure invariance of the unidimensional model.
Chi square RMSEA SRMR TLI CFI AIC BIC
Chiz df p value
Recommendation >0.05 <0.06 <0.08 > 0.90 > 0.90 Smallest value
Outpatient sample 843 104 <0.001 0.081 0.066 0.877 0.894 43,910 44,149
Configural invariance 1170 416 < 0.001 0.097 0.080 0.856 0.875 41,279 42,229
Weak invariance 1280 461 <0.001  0.095 0.100 0.861 0.866 41,299 42,026
Strong invariance 1816 506 <0.001 0.114 0.114 0.799 0.788 41,744 42,249
Inpatient sample 856 104 <0.001  0.088 0.073 0.865 0.883 39,789 40,022
Configural invariance 1024 416 <0.001  0.086 0.069 0.881 0.897 38,345 39,272
Weak invariance 1122 461 <0.001 0.086 0.096 0.881 0.886 38,353 39,063
Strong invariance 1796 506 <0.001 0.115 0.122 0.790 0.778 38,937 39,429

Note: Configural invariance = same factor structure imposed on all four groups; weak invariance = same factor loadings imposed on all four groups; strong
invariance = same factor loadings and intercepts imposed on all four groups; df = degrees of freedom; RMSEA = Root Mean Square Error of Approximation;
SRMR = standardized root mean square residual; TLI = Tucker-Lewis Index; CFI = Comparative Fit Index; AIC = Akaike information criterion; BIC = Bayesian

information criterion.

Distribution of EPAT-16 sum scores (outpatients)

3.5%

3.0%

2.5%

2.0%

Percentage

1.5%
1.0%
il
0.0% = =i- ll--..-lllll“llll"lll I I
16 26 36 46 56 66 P

8

6 6 96

EPAT-16 sum score
Distribution of EPAT-16 sum scores (inpatients)
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2.0%
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1

1.0%
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6 26 36 46 56

6 7

6 6 86 96

EPAT-16 sum score

FIGURE 2 | Percentage frequencies of EPAT-16 sum scores.

The EPAT-16 offers an efficient and concise method for
assessing PC while ensuring representation of all 16 dimensions
in the integrative model of PC [6, 7]. This was achieved by an
item selection strategy that, next to item characteristics, took

into account to which extent an item reflected the dimension
definition. While the EPAT-64 allows to explore detailed ques-
tions about specific dimensions of PC, the EPAT-16 serves as a
potentially valuable tool when the focus is on an overall PC
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score and resources are constrained. Reducing the number of
items to a quarter makes the EPAT-16 more feasible in routine
care, where time and personnel are limited, and patients might
have low cognitive abilities or energy due to their medical
conditions and treatment. The EPAT-16 can be utilized in
routine care for continuous feedback on the overall degree of
PC or for quality improvement. It can be used in large-scale
multivariate studies assessing the relationship of a large num-
ber of constructs and their relationship to PC. It also enables
large-scale collection of patient feedback across healthcare
institutions, facilitating comparisons and reporting of PC levels.

Although other short questionnaires assessing PC exist [31, 32],
EPAT stands out due to its rigorous item development and
selection process, which ensures a strong theoretical foundation
and a comprehensive evaluation of PC [33], even with a reduced
number of items.

4.2 | Limitations and Future Research

The results presented in this study are limited by the fact that
all psychometric analyses were conducted in the same sample
as had been used for item selection [12]. It is also the same
sample which we used to develop and evaluate the long version,
EPAT-64. To confirm that the psychometric properties hold true
when participants respond to only the 16 items, the EPAT-16
should be administered to a new, independent sample in future
studies. Future research should specifically ask patients to
complete both the EPAT-16 and EPAT-64 separately, allowing
for an accurate calculation of the correlation between the two
questionnaires [12]. We did not report this correlation here, as
using the same sample would have resulted in overestimation
due to using responses on the EPAT-16 items on both sides of
the calculation [12].

Although the items were selected based on both content and
psychometric characteristics—a key strength of the EPAT-16—
this process could have been more transparent by incorporating
formal content rating and more representative by involving a
larger group of experts in the selection process [12].

Furthermore, most model fit indices were slightly outside the
recommended range, suggesting that exploring alternatives to
the unidimensional model may be worthwhile. The residual
correlations and modification indices presented in Appendix 4,
in conjunction with theoretical considerations, can guide the
development of such alternative models. An example for how
such a model might be developed can be found in Appendix 4.
Wording of the EPAT-16 items was designed to be applicable for
all patients regardless of their medical condition. Yet, mea-
surement invariance between medical conditions was not sup-
ported in the data analysed here. Hence, while it can be applied
generically to different healthcare institutions, comparability of
results between different medical conditions is limited.
Appendix 5 provides results of EPAT-16 sum scores per setting
and medical condition to allow users to compare results of
similar samples. Future research should assess the psychomet-
ric properties of the EPAT-16, including its factor structure and
how it changes, in patient groups with further medical condi-
tions that were not included here. In general, before using the

EPAT-16 in different patient populations, its psychometric
properties first should be tested in comparable samples. Adap-
tations of the EPAT-16 to specific populations might be
required, in particular where items show high rates of ‘does not
concern me’ responses, indicating limited relevance for the
respective population. Furthermore, ceiling effects of some
items reduce the ability of the EPAT to differentiate between
healthcare facilities with high PC ratings. This might be ad-
dressed by changing the response scale (e.g. frequency-based
scales rather than agreement-based scales) or incorporating
additional discriminating items to enhance sensitivity.

In addition, the strong association of the sum score with the
results from the Client Satisfaction Questionnaire deserves
further attention, as the construct measured by the EPAT is
likely to be a complex mixture of subjective and objective ex-
periences [5]. This should be further explored in future studies.
Finally, validating the English version of the EPAT-16, along
with translating and testing it in other languages, would expand
access to more patients and facilitate research on PC across
different cultures, countries and healthcare systems.

5 | Conclusions

The EPAT-16 provides a brief tool for assessing PC while cov-
ering all 16 dimensions from the integrative model of PC. Its
concise format makes it well-suited for routine care settings,
where time, resources and patient capacity may be limited. It
can be used for quality improvement, studies examining re-
lationships of a large number of variates, and public reporting of
PC across different healthcare institutions. Future research
should focus on validating the EPAT-16 in independent sam-
ples, exploring its factor structure across various patient popu-
lations and expanding its use across different languages and
healthcare systems. The EPAT-16 is licensed under a Creative
Commons license and can be downloaded in German and
English at www.uke.de/epat.
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