
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Bru-Luna et al. BMC Psychology          (2024) 12:217 
https://doi.org/10.1186/s40359-024-01716-7

BMC Psychology

*Correspondence:
Filiberto Toledano-Toledano
filiberto.toledano.phd@gmail.com

Full list of author information is available at the end of the article

Abstract
Background The person-centered care (PCC) approach plays a fundamental role in ensuring quality healthcare. 
The Person-Centered Care Assessment Tool (P-CAT) is one of the shortest and simplest tools currently available for 
measuring PCC. The objective of this study was to conduct a systematic review of the evidence in validation studies of 
the P-CAT, taking the “Standards” as a frame of reference.

Methods First, a systematic literature review was conducted following the PRISMA method. Second, a systematic 
descriptive literature review of validity tests was conducted following the “Standards” framework. The search strategy 
and information sources were obtained from the Cochrane, Web of Science (WoS), Scopus and PubMed databases. 
With regard to the eligibility criteria and selection process, a protocol was registered in PROSPERO (CRD42022335866), 
and articles had to meet criteria for inclusion in the systematic review.

Results A total of seven articles were included. Empirical evidence indicates that these validations offer a high 
number of sources related to test content, internal structure for dimensionality and internal consistency. A moderate 
number of sources pertain to internal structure in terms of test-retest reliability and the relationship with other 
variables. There is little evidence of response processes, internal structure in measurement invariance terms, and test 
consequences.

Discussion The various validations of the P-CAT are not framed in a structured, valid, theory-based procedural 
framework like the “Standards” are. This can affect clinical practice because people’s health may depend on it. The 
findings of this study show that validation studies continue to focus on the types of validity traditionally studied and 
overlook interpretation of the scores in terms of their intended use.
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Background
Person-centered care (PCC)
Quality care for people with chronic diseases, functional 
limitations, or both has become one of the main objec-
tives of medical and care services. The person-centered 
care (PCC) approach is an essential element not only 
in achieving this goal but also in providing high-quality 
health maintenance and medical care [1–3]. In addition 
to guaranteeing human rights, PCC provides numer-
ous benefits to both the recipient and the provider [4, 
5]. Additionally, PCC includes a set of necessary compe-
tencies for healthcare professionals to address ongoing 
challenges in this area [6]. PCC includes the following 
elements [7]: an individualized, goal-oriented care plan 
based on individuals’ preferences; an ongoing review of 
the plan and the individual’s goals; support from an inter-
professional team; active coordination among all medical 
and care providers and support services; ongoing infor-
mation exchange, education and training for providers; 
and quality improvement through feedback from the 
individual and caregivers.

There is currently a growing body of literature on the 
application of PCC. A good example of this is McCor-
mack’s widely known mid-range theory [8], an interna-
tionally recognized theoretical framework for PCC and 
how it is operationalized in practice. This framework 
forms a guide for care practitioners and researchers in 
hospital settings. This framework is elaborated in PCC 
and conceived of as “an approach to practice that is estab-
lished through the formation and fostering of therapeutic 
relationships between all care providers, service users, 
and others significant to them, underpinned by values of 
respect for persons, [the] individual right to self-determi-
nation, mutual respect, and understanding” [9].

Thus, as established by PCC, it is important to empha-
size that reference to the person who is the focus of care 
refers not only to the recipient but also to everyone 
involved in a care interaction [10, 11]. PCC ensures that 
professionals are trained in relevant skills and method-
ology since, as discussed above, carers are among the 
agents who have the greatest impact on the quality of life 
of the person in need of care [12–14]. Furthermore, due 
to the high burden of caregiving, it is essential to account 
for caregivers’ well-being. In this regard, studies on pro-
fessional caregivers are beginning to suggest that the pro-
vision of PCC can produce multiple benefits for both the 
care recipient and the caregiver [15].

Despite a considerable body of literature and the fre-
quent inclusion of the term in health policy and research 
[16], PCC involves several complications. There is no 
standard consensus on the definition of this concept [17], 
which includes problematic areas such as efficacy assess-
ment [18, 19]. In addition, the difficulty of measuring the 
subjectivity involved in identifying the dimensions of the 

CPC and the infrequent use of standardized measures are 
acute issues [20]. These limitations and purposes moti-
vated the creation of the Person-Centered Care Assess-
ment Tool (P-CAT; [21]), which emerged from the need 
for a brief, economical, easily applied, versatile and com-
prehensive assessment instrument to provide valid and 
reliable measures of PCC for research purposes [21].

Person-centered care assessment tool (P-CAT)
There are several instruments that can measure PCC 
from different perspectives (i.e., the caregiver or the care 
recipient) and in different contexts (e.g., hospitals and 
nursing homes). However, from a practical point of view, 
the P-CAT is one of the shortest and simplest tools and 
contains all the essential elements of PCC described in 
the literature. It was developed in Australia to measure 
the approach of long-term residential settings to older 
people with dementia, although it is increasingly used in 
other healthcare settings, such as oncology units [22] and 
psychiatric hospitals [23].

Due to the brevity and simplicity of its application, 
the versatility of its use in different medical and care 
contexts, and its potential emic characteristics (i.e., 
constructs that can be cross-culturally applicable with 
reasonable and similar structure and interpretation; 
[24]), the P-CAT is one of the most widely used tests by 
professionals to measure PCC [25, 26]. It has expanded to 
several countries with cultural and linguistic differences. 
Since its creation, it has been adapted in countries sepa-
rated by wide cultural and linguistic differences, such as 
Norway [27], Sweden [28], China [29], South Korea [30], 
Spain [25], and Italy [31].

The P-CAT comprises 13 items rated on a 5-point ordi-
nal scale (from “strongly disagree” to “strongly agree”), 
with high scores indicating a high degree of person-
centeredness. The scale consists of three dimensions: 
person-centered care (7 items), organizational support 
(4 items) and environmental accessibility (2 items). In the 
original study (n = 220; [21]), the internal consistency of 
the instrument yielded satisfactory values for the total 
scale (α = 0.84) and good test-retest reliability (r =.66) 
at one-week intervals. A reliability generalization study 
conducted in 2021 [32] that estimated the internal con-
sistency of the P-CAT and analyzed possible factors that 
could affect the it revealed that the mean α value for the 
25 meta-analysis samples (some of which were part of 
the validations included in this study) was 0.81, and the 
only variable that had a statistically significant relation-
ship with the reliability coefficient was the mean age of 
the sample. With respect to internal structure validity, 
three factors (56% of the total variance) were obtained, 
and content validity was assessed by experts, literature 
reviews and stakeholders [33].
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Although not explicitly stated, the apparent commonal-
ity between validation studies of different versions of the 
P-CAT may be influenced by an influential decades-old 
validity framework that differentiates three categories: 
content validity, construct validity, and criterion valid-
ity [34, 35]. However, a reformulation of the validity of 
the P-CAT within a modern framework, which would 
provide a different definition of validity, has not been 
performed.

Scale validity
Traditionally, validation is a process focused on the psy-
chometric properties of a measurement instrument [36]. 
In the early 20th century, with the frequent use of stan-
dardized measurement tests in education and psychol-
ogy, two definitions emerged: the first defined validity 
as the degree to which a test measures what it intends to 
measure, while the second described the validity of an 
instrument in terms of the correlation it presents with a 
variable [35].

However, in the past century, validity theory has 
evolved, leading to the understanding that validity should 
be based on specific interpretations for an intended pur-
pose. It should not be limited to empirically obtained 
psychometric properties but should also be supported 
by the theory underlying the construct measured. Thus, 
to speak of classical or modern validity theory suggests 
an evolution in the classical or modern understanding 
of the concept of validity. Therefore, a classical approach 
(called classical test theory, CTT) is specifically differen-
tiated from a modern approach. In general, recent con-
cepts associated with a modern view of validity are based 
on (a) a unitary conception of validity and (b) validity 
judgments based on inferences and interpretations of 
the scores of a measure [37, 38]. This conceptual advance 
in the concept of validity led to the creation of a guiding 
framework to for obtaining evidence to support the use 
and interpretation of the scores obtained by a measure 
[39].

This purpose is addressed by the Standards for Educa-
tional and Psychological Testing (“Standards”), a guide 
created by the American Educational Research Asso-
ciation (AERA), the American Psychological Associa-
tion (APA) and the National Council on Measurement 
in Education (NCME) in 2014 with the aim of provid-
ing guidelines to assess the validity of the interpretations 
of scores of an instrument based on their intended use. 
Two conceptual aspects stand out in this modern view 
of validity: first, validity is a unitary concept centered on 
the construct; second, validity is defined as “the degree 
to which evidence and theory support the interpretations 
of test scores for proposed uses of tests” [37]. Thus, the 
“Standards” propose several sources that serve as a ref-
erence for assessing different aspects of validity. The five 

sources of valid evidence are as follows [37]: test content, 
response processes, internal structure, relations to other 
variables and consequences of testing. According to 
AERA et al. [37], test content validity refers to the rela-
tionship of the administration process, subject matter, 
wording and format of test items to the construct they 
are intended to measure. It is measured predominantly 
with qualitative methods but without excluding quanti-
tative approaches. The validity of the responses is based 
on analysis of the cognitive processes and interpreta-
tion of the items by respondents and is measured with 
qualitative methods. Internal structure validity is based 
on the interrelationship between the items and the con-
struct and is measured by quantitative methods. Validity 
in terms of the relationship with other variables is based 
on comparison between the variable that the instrument 
intends to measure and other theoretically relevant exter-
nal variables and is measured by quantitative methods. 
Finally, validity based on the results of the test analyses 
consequences, both intended and unintended, that may 
be due to a source of invalidity. It is measured mainly by 
qualitative methods.

Thus, although validity plays a fundamental role in pro-
viding a strong scientific basis for interpretations of test 
scores, validation studies in the health field have tradi-
tionally focused on content validity, criterion validity and 
construct validity and have overlooked the interpretation 
and use of scores [34].

“Standards” are considered a suitable validity the-
ory-based procedural framework for reviewing the 
validity of questionnaires due to its ability to analyze 
sources of validity from both qualitative and quantita-
tive approaches and its evidence-based method [35]. 
Nevertheless, due to a lack of knowledge or the lack of 
a systematic description protocol, very few instruments 
to date have been reviewed within the framework of the 
“Standards” [39].

Current study
Although the P-CAT is one of the most widely used 
instruments by professionals and has seven validations 
[25, 27–31, 40], no analysis has been conducted of its 
validity within the framework of the “Standards”. That is, 
empirical evidence of the validity of the P-CAT has not 
been obtained in a way that helps to develop a judgment 
based on a synthesis of the available information.

A review of this type is critical given that some meth-
odological issues seem to have not been resolved in the 
P-CAT. For example, although the multidimensionality 
of the P-CAT was identified in the study that introduced 
it, Bru-Luna et al. [32] recently stated that in adaptations 
of the P-CAT [25, 27–30, 40], the total score is used for 
interpretation and multidimensionality is disregarded. 
Thus, the multidimensionality of the original study was 
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apparently not replicated. Bru-Luna et al. [32] also indi-
cated that the internal structure validity of the P-CAT is 
usually underreported due to a lack of sufficiently rigor-
ous approaches to establish with certainty how its scores 
are calculated.

The validity of the P-CAT, specifically its internal struc-
ture, appears to be unresolved. Nevertheless, substantive 
research and professional practice point to this measure 
as relevant to assessing PCC. This perception is contest-
able and judgment-based and may not be sufficient to 
assess the validity of the P-CAT from a cumulative and 
synthetic angle based on preceding validation studies. An 
adequate assessment of validity requires a model to con-
ceptualize validity followed by a review of previous stud-
ies of the validity of the P-CAT using this model.

Therefore, the main purpose of this study was to con-
duct a systematic review of the evidence provided by 
P-CAT validation studies while taking the “Standards” as 
a framework.

Methods
The present study comprises two distinct but intercon-
nected procedures. First, a systematic literature review 
was conducted following the PRISMA method ( [41]; 
Additional file 1; Additional file 2) with the aim of col-
lecting all validations of the P-CAT that have been devel-
oped. Second, a systematic description of the validity 
evidence for each of the P-CAT validations found in the 
systematic review was developed following the “Stan-
dards” framework [37]. The work of Hawkins et al. [39], 
the first study to review validity sources according to the 
guidelines proposed by the “Standards”, was also used 
as a reference. Both provided conceptual and pragmatic 
guidance for organizing and classifying validity evidence 
for the P-CAT.

The procedure conducted in the systematic review is 
described below, followed by the procedure for examin-
ing the validity studies.

Systematic review
Search strategy and information sources
Initially, the Cochrane database was searched with the 
aim of identifying systematic reviews of the P-CAT. 
When no such reviews were found, subsequent prelimi-
nary searches were performed in the Web of Science 
(WoS), Scopus and PubMed databases. These databases 
play a fundamental role in recent scientific literature 
since they are the main sources of published articles that 
undergo high-quality content and editorial review pro-
cesses [42]. The search formula was as follows. The origi-
nal P-CAT article [21] was located, after which all articles 
that cited it through 2021 were identified and analyzed. 
This approach ensured the inclusion of all validations. 
No articles were excluded on the basis of language to 

avoid language bias [43]. Moreover, to reduce the effects 
of publication bias, a complementary search in Google 
Scholar was also performed to allow the inclusion of 
“gray” literature [44]. Finally, a manual search was per-
formed through a review of the references of the included 
articles to identify other articles that met the search cri-
teria but were not present in any of the aforementioned 
databases.

This process was conducted by one of the authors and 
corroborated by another using the Covidence tool [45]. A 
third author was consulted in case of doubt.

Eligibility criteria and selection process
The protocol was registered in PROSPERO, and the 
search was conducted according to these criteria. The 
identification code is CRD42022335866.

The articles had to meet the following criteria for 
inclusion in the systematic review: (a) a methodologi-
cal approach to P-CAT validations, (b) an experimental 
or quasiexperimental studies, (c) studies with any type 
of sample, and (d) studies in any language. We discarded 
studies that met at least one of the following exclusion 
criteria: (a) systematic reviews or bibliometric reviews of 
the instrument or meta-analyses or (b) studies published 
after 2021.

This process was conducted by one of the authors and 
corroborated by another using the Covidence tool [45]. A 
third author was consulted in case of doubt.

Data collection process
After the articles were selected, the most relevant infor-
mation was extracted from each article. Fundamental 
data were recorded in an Excel spreadsheet for each of 
the sections: introduction, methodology, results and dis-
cussion. Information was also recorded about the limita-
tions mentioned in each article as well as the practical 
implications and suggestions for future research.

Given the aim of the study, information was collected 
about the sources of validity of each study, including test 
content (judges’ evaluation, literature review and transla-
tion), response processes, internal structure (factor anal-
ysis, design, estimator, factor extraction method, factors 
and items, interfactor R, internal replication, effect of 
the method, and factor loadings), and relationships with 
other variables (convergent, divergent, concurrent and 
predictive validity) and consequences of measurement.

Description of the validity study
To assess the validity of the studies, an Excel table was 
used. Information was recorded for the seven arti-
cles included in the systematic review. The data were 
extracted directly from the texts of the articles and 
included information about the authors, the year of pub-
lication, the country where each P-CAT validation was 
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produced and each of the five standards proposed in the 
“Standards” [37].

The validity source related to internal structure was 
divided into three sections to record information about 
dimensionality (e.g., factor analysis, design, estimator, 
factor extraction method, factors and items, interfactor 
R, internal replication, effect of the method, and factor 
loadings), reliability expression (i.e., internal consistency 
and test-retest) and the study of factorial invariance 
according to the groups into which it was divided (e.g., 
sex, age, profession) and the level of study (i.e., metric, 
intercepts). This approach allowed much more informa-
tion to be obtained than relying solely on source validity 
based on internal structure. This division was performed 
by the same researcher who performed the previous 
processes.

Results
Systematic review
Study selection and study characteristics
The systematic review process was developed according 
to the PRISMA methodology [41].

The WoS, Scopus, PubMed and Google Scholar data-
bases were searched on February 12, 2022 and yielded a 
total of 485 articles. Of these, 111 were found in WoS, 
114 in Scopus, 43 in PubMed and 217 in Google Scholar. 
In the first phase, the title and abstracts of all the arti-
cles were read. In this first screening, 457 articles were 
eliminated because they did not include studies with a 
methodological approach to P-CAT validation and one 
article was excluded because it was the original P-CAT 
article. This resulted in a total of 27 articles, 19 of which 
were duplicated in different databases and, in the case of 
Google Scholar, within the same database. This process 
yielded a total of eight articles that were evaluated for eli-
gibility by a complete reading of the text. In this step, one 
of the articles was excluded due to a lack of access to the 
full text of the study [31] (although the original manu-
script was found, it was impossible to access the complete 
content; in addition, the authors of the manuscript were 
contacted, but no reply was received). Finally, a manual 
search was performed by reviewing the references of 
the seven studies, but none were considered suitable for 
inclusion. Thus, the review was conducted with a total of 
seven articles.

Of the seven studies, six were original validations in 
other languages. These included Norwegian [27], Swed-
ish [28], Chinese (which has two validations [29, 40]), 
Spanish [25], and Korean [30]. The study by Selan et al. 
[46] included a modification of the Swedish version of the 
P-CAT and explored the psychometric properties of both 
versions (i.e., the original Swedish version and the modi-
fied version).

The item selection and screening process are illustrated 
in detail in Fig. 1.

Validity analysis
To provide a clear overview of the validity analyses, 
Table 1 descriptively shows the percentages of items that 
provide information about the five standards proposed 
by the “Standards” guide [37].

The table shows a high number of validity sources 
related to test content and internal structure in relation 
to dimensionality and internal consistency, followed by a 
moderate number of sources for test-retest and relation-
ship with other variables. A rate of 0% is observed for 
validity sources related to response processes, invariance 
and test consequences. Below, different sections related 
to each of the standards are shown, and the information 
is presented in more detail.

Evidence based on test content
The first standard, which focused on test content, was 
met for all items (100%). Translation, which refers to the 
equivalence of content between the original language 
and the target language, was met in the six articles that 
conducted validation in another language and/or culture. 
These studies reported that the validations were trans-
lated by bilingual experts and/or experts in the area of 
care. In addition, three studies [25, 29, 40] reported that 
the translation process followed International Test Com-
mission guidelines, such as those of Beaton et al. [47], 
Guillemin [48], Hambleton et al. [49], and Muñiz et al. 
[50]. Evaluation by judges, who referred to the relevance, 
clarity and importance of the content, was divided into 
two categories: expert evaluation (a panel of expert 
judges for each of the areas to consider in the evalua-
tion instrument) and experiential evaluation (potential 
participants testing the test). The first type of evaluation 
occurred in three of the articles [28, 29, 46], while the 
other occurred in two [25, 40]. Only one of the items [29] 
reported that the scale contained items that reflected the 
dimension described in the literature. The validity evi-
dence related to the test content presented in each article 
can be found in Table 2.

Evidence based on response processes
The second standard, related to the validity of the 
response process, was obtained according to the “Stan-
dards” from the analysis of individual responses: “ques-
tioning test takers about their performance strategies or 
response to particular items (…), maintaining records 
that monitor the development of a response to a writ-
ing task (…), documentation of other aspects of perfor-
mance, like eye movement or response times…” [37] 
(p. 15). According to the analysis of the validity of the 
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Table 1 Number of studies and percentages for each validity 
test
Validity evidence N % Validity model
Content 7 100 Classical
Response process 0 0 Classical
Internal structure - - Classical
Dimensionality 7 100 -
Reliability - - -
Internal consistency 7 100 -
Test-retest 4 57 -
Invariance 0 0 -
Relation to other variables 4 57 Classical
Consequences of testing 0 0 Classical
Note Validity model: validity theory used (classical, modern)

Table 2 Validity tests based on test content
Study Judges’ assessment Literature 

review
Translation

Experts Experiential
Rokstad et al. 
[27]

X

Sjögren et al. 
[28]

X X

Zhong and 
Lou [29]

X X X

Martínez et 
al. [25]

X X

Tak et al. [30] X
Selan et al. 
[46]

X

Le et al. [40] X X

Fig. 1 PRISMA 2020 flow diagram for new systematic reviews including database searches
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response processes, none of the articles complied with 
this evidence.

Evidence based on internal structure
The third standard, validity related to internal structure, 
was divided into three sections. First, the dimensionality 
of each study was examined in terms of factor analysis, 
design, estimator, factor extraction method, factors and 
items, interfactor R, internal replication, effect of the 
method, and factor loadings. Le et al. [40] conducted an 
exploratory-confirmatory design while Sjögren et al. [28] 
conducted a confirmatory-exploratory design to assess 
construct validity using confirmatory factor analysis 
(CFA) and investigated it further using exploratory fac-
tor analysis (EFA). The remaining articles employed only 
a single form of factor analysis: three employed EFA, and 
two employed CFA. Regarding the next point, only three 
of the articles reported the factor extraction method 
used, including Kaiser’s eigenvalue, criterion, scree plot 
test, parallel analysis and Velicer’s MAP test. Instru-
ment validations yielded a total of two factors in five of 
the seven articles, while one yielded a single dimension 
[25] and the other yielded three dimensions [29], as in 
the original instrument. The interfactor R was reported 
only in the study by Zhong and Lou [29], whereas in the 
study by Martínez et al. [25], it could be easily obtained 
since it consisted of only one dimension. Internal repli-
cation was also calculated in the Spanish validation by 
randomly splitting the sample into two to test the corre-
lations between factors. The effectiveness of the method 
was not reported in any of the articles. This information 
is presented in Table 3 in addition to a summary of the 
factor loadings.

The second section examined reliability. All the stud-
ies presented measures of internal consistency conducted 
in their entirety with Cronbach’s α coefficient for both 
the total scale and the subscales. The ω coefficient of 
McDonald was not used in any case. Four of the seven 
articles performed a test-retest test. Martínez et al. [25] 
conducted a test-retest after a period of seven days, while 
Le et al. [40] and Rokstad et al. [27] performed it between 
one and two weeks later and Sjögren et al. [28] allowed 
approximately two weeks to pass after the initial test.

The third section analyzes the calculation of invariance, 
which was not reported in any of the studies.

Evidence based on relationships with other variables
In the fourth standard, based on validity according to 
the relationship with other variables, the articles that 
reported it used only convergent validity (i.e., it was 
hypothesized that the variables related to the construct 
measured by the test—in this case, person-centered-
ness—were positively or negatively related to another 
construct). Discriminant validity hypothesizes that 

the variables related to the PCC construct are not cor-
related in any way with any other variable studied. No 
article (0%) measured discriminant evidence, while four 
(57%) measured convergent evidence [25, 29, 30, 46]. 
Convergent validity was obtained through comparisons 
with instruments such as the Person-Centered Climate 
Questionnaire–Staff Version (PCQ-S), the Staff-Based 
Measures of Individualized Care for Institutionalized 
Persons with Dementia (IC), the Caregiver Psychological 
Elder Abuse Behavior Scale (CPEAB), the Organizational 
Climate (CLIOR) and the Maslach Burnout Inventory 
(MBI). In the case of Selan et al. [46], convergent valid-
ity was assessed on two items considered by the authors 
as “crude measures of person-centered care (i.e., external 
constructs) giving an indication of the instruments’ abil-
ity to measure PCC” (p. 4). Concurrent validity, which 
measures the degree to which the results of one test are 
or are not similar to those of another test conducted at 
more or less the same time with the same participants, 
and predictive validity, which allows predictions to be 
established regarding behavior based on comparison 
between the values of the instrument and the criterion, 
were not reported in any of the studies.

Evidence based on the consequences of testing
The fifth and final standard was related to the conse-
quences of the test. It analyzed the consequences, both 
intended and unintended, of applying the test to a given 
sample. None of the articles presented explicit or implicit 
evidence of this.

The last two sources of validity can be seen in Table 4.
Table 5 shows the results of the set of validity tests for 

each study according to the described standards.

Discussion
The main purpose of this article is to analyze the evidence 
of validity in different validation studies of the P-CAT. To 
gather all existing validations, a systematic review of all 
literature citing this instrument was conducted.

The publication of validation studies of the P-CAT has 
been constant over the years. Since the publication of 
the original instrument in 2010, seven validations have 
been published in other languages (taking into account 
the Italian version by Brugnolli et al. [31], which could 
not be included in this study) as well as a modification 
of one of these versions. The very unequal distribution of 
validations between languages and countries is striking. 
A recent systematic review [51] revealed that in Europe, 
the countries where the PCC approach is most widely 
used are the United Kingdom, Sweden, the Netherlands, 
Northern Ireland, and Norway. It has also been shown 
that the neighboring countries seem to exert an influ-
ence on each other due to proximity [52] such that they 
tend to organize healthcare in a similar way, as is the case 
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Table 3 Validity tests based on internal structure: dimensionality
Study Factor 

analysis
Design Estimator Factor 

extraction 
method

Factors and 
items

Inter-
factor 
R

Internal 
replication

Effect 
of the 
method

Factor loadings (summary)

Rokstad 
et al. 
[27]

EFA Expl. Expl.: PCA, 
varimax, di-
rect oblimin 
rotation

Kaiser’s ei-
genvalue, 
criterion 
and scree 
plot test

F1 = 1, 2, 3, 4, 
5, 6, 7, 13
F2 = 8, 9, 10, 
11, 12

N.R. N.R. N.R. F1
Max.: 0.738
Min.: 0.515
Average: 
0.608

F2
Max.: 0.714
Min.: 0.543
Average: 
0.664

Sjögren 
et al. 
[28]

CFA and 
EFA

Conf. ◊ 
Expl.

Conf.: ML
Expl.: PCA, 
direct 
oblimin 
rotation, 
orthogonal 
rotation

Parallel 
analysis 
and Ve-
licer’s MAP 
test

F1 = 1, 2, 3, 4, 
5, 6, 11, 13
F2 = 7, 8, 9, 
10 12

N.R. N.R. N.R. F1
Max.: 0.7
Min.: 0.4
Average: 
0.593

F2
Max.: 0.75
Min.: 0.46
Average: 
0.672

Zhong 
and 
Lou 
[29]

CFA Conf. Conf: N.R. N.R. F1 = 1, 2, 3, 
4, 5, 6
F2 = 7, 8, 9, 
10, 11, 12
F3 = 13, 14, 
15

P-CAT-
C1– P-
CAT-C2: 
0.043
P-CAT-
C1– P-
CAT-C3: 
0.23
P-CAT-
C2– P-
CAT-C3: 
0.065

N.R. N.R. F1
Max.: 0.666
Min.: 0.443
Average: 0.51

F2
Max.: 0.729
Min.: 0.454
Average: 
0.584

F3
Max.: 
0.51
Min.: 
0.399
Aver-
age: 
0.455

Mar-
tínez et 
al. [25]

CFA Conf. Conf.: 
WLSMV

N.R. F1 = 1, 2, 3, 
4, 5, 6, 7, 8, 9, 
10, 11, 12, 13

1 The total 
sample was 
divided into 
two random 
subsamples. In 
the two-dimen-
sional model, 
the correlation 
between the 
two factors 
was analyzed 
in both 
subsamples.

N.R. F1
Max.: 0.73
Min.: 0.33
Average: 0.56

Tak et 
al. [30]

EFA Expl. Expl.: PCA, 
varimax 
orthogonal 
rotation

N.R. F1 = 1, 2, 3, 4, 
5, 6, 7
F2 = 8, 9, 10, 
11, 12, 13

N.R. N.R. N.R. F1
Max.: 0.78
Min.: 0.5
Average: 
0.692

F2
Max.: 0.8
Min.: 0.34
Average: 
0.653

Selan 
et al. 
[46]

EFA Expl. Expl.: PCA, 
varimax 
orthogonal 
rotation

Kaiser’s ei-
genvalue, 
criterion, 
scree plot 
test and 
parallel
analysis

F1 = 1, 2, 3, 4, 
5, 6, 11, 13
F2 = 7, 8, 9, 
10, 12

N.R. N.R. N.R. F1
Max.: 0.776
Min.: 0.465
Average: 
0.599

F2
Max.: 0.771
Min.: 0.546
Average: 
0.711

Le et al. 
[40]

EFA and 
CFA

Expl. ◊ 
Conf.

Expl.: PCA, 
varimax 
rotation, 
oblique 
rotation
Conf.: SEM

N.R. F1 = 1, 2, 3, 4, 
5, 6, 7, 10, 13
F2 = 8, 9, 
11, 12

N.R. N.R. N.R. F1
Max.: 0.79
Min.: 0.17
Average: 
0.596

F2
Max.: 0.89
Min.: 0.71
Average: 
0.817

Note N.R.: not reported. CFA: confirmatory factor analysis. EFA: exploratory factor analysis. Expl.: exploratory. Conf.: confirmatory. PCA: principal component analysis. 
MAP test: minimum average partial test. WLSMV: weighted least squares means and variance adjusted estimator. SEM: structural equation modeling. Max.: maximum 
factor loading. Min: minimum factor loading. Average: average factor loading
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for Scandinavian countries. This favors the expansion of 
PCC and explains the numerous validations we found in 
this geographical area.

Although this approach is conceived as an essen-
tial element of healthcare for most governments [53], 
PCC varies according to the different definitions and 
interpretations attributed to it, which can cause confu-
sion in its application (e.g., between Norway and the 
United Kingdom [54]). Moreover, facilitators of or bar-
riers to implementation depend on the context and level 
of development of each country, and financial support 
remains one of the main factors in this regard [53]. This 
fact explains why PCC is not globally widespread among 
all territories. In countries where access to healthcare 
for all remains out of reach for economic reasons, the 
application of this approach takes a back seat, as does the 
validation of its assessment tools. In contrast, in a large 

part of Europe or in countries such as China or South 
Korea that have experienced decades of rapid economic 
development, patients are willing to be involved in their 
medical treatment and enjoy more satisfying and efficient 
medical experiences and environments [55], which facili-
tates the expansion of validations of instruments such as 
the P-CAT.

Regarding validity testing, the guidelines proposed by 
the “Standards” [37] were followed. According to the 
analysis of the different validations of the P-CAT instru-
ment, none of the studies used a structured validity 
theory-based procedural framework for conducting vali-
dation. The most frequently reported validity tests were 
on the content of the test and two of the sections into 
which the internal structure was divided (i.e., dimension-
ality and internal consistency).

In the present article, the most cited source of validity 
in the studies was the content of the test because most 
of the articles were validations of the P-CAT in other 
languages, and the authors reported that the translation 
procedure was conducted by experts in all cases. In addi-
tion, several of the studies employed International Test 
Commission guidelines, such as those by Beaton et al. 
[47], Guillemin [48], Hambleton et al. [49], and Muñiz et 
al. [50]. Several studies also assessed the relevance, clarity 
and importance of the content.

The third source of validity, internal structure, was the 
next most often reported, although it appeared unevenly 
among the three sections into which this evidence was 
divided. Dimensionality and internal consistency were 
reported in all studies, followed by test-retest consis-
tency. In relation to the first section, factor analysis, a 
total of five EFAs and four CFAs were presented in the 
validations. Traditionally, EFA has been used in research 
to assess dimensionality and identify key psychological 
constructs, although this approach involves a number 
of inconveniences, such as difficulty testing measure-
ment invariance and incorporating latent factors into 
subsequent analyses [56] or the major problem of factor 
loading matrix rotation [57]. Studies eventually began to 
employ CFA, a technique that overcame some of these 
obstacles [56] but had other drawbacks; for example, the 
strict requirement of zero cross-loadings often does not 
fit the data well, and misspecification of zero loadings 
tends to produce distorted factors [57]. Recently, explor-
atory structural equation modeling (ESEM) has been 
proposed. This technique is widely recommended both 
conceptually and empirically to assess the internal struc-
ture of psychological tools [58] since it overcomes the 
limitations of EFA and CFA in estimating their param-
eters [56, 57].

The next section, reliability, reports the total number 
of items according to Cronbach’s α reliability coefficient. 
Reliability is defined as a combination of systematic and 

Table 4 Evidence of validity based on associations with other 
variables and the consequences of testing
Study Relation to other variables Conse-

quenc-
es of 
testing

Rokstad 
et al. [27]

Convergent: N.R.
Divergent: N.R.
Concurrent: N.R.
Predictive: N.R.

N.R.

Sjögren 
et al. [28]

Convergent: N.R.
Divergent: N.R.
Concurrent: N.R.
Predictive: N.R.

N.R.

Zhong 
and Lou 
[29]

Convergent: IC and CPEAB.
Divergent: N.R.
Concurrent: N.R.
Predictive: N.R.

N.R.

Martínez 
et al. [25]

Convergent: emotional exhaustion, depersonaliza-
tion, personal achievement, and organizational 
climate.
Divergent: N.R.
Concurrent: N.R.
Predictive: N.R.

N.R.

Tak et al. 
[30]

Convergent: PCQ-S.
Divergent: N.R.
Concurrent: N.R.
Predictive: N.R.

N.R.

Selan et 
al. [46]

Convergent: control questions: “The care here is 
person-centered” and “We work from the indi-
vidual’s self-perceived needs”.
Divergent: N.R.
Concurrent: N.R.
Predictive: N.R.

N.R.

Le et al. 
[40]

Convergent: N.R.
Divergent: N.R.
Concurrent: N.R.
Predictive: N.R.

N.R.

Note N.R.: not reported. IC: Staff-Based Measures of Individualized Care for 
Institutionalized Persons with Dementia. CPEAB: Caregiver Psychological Elder 
Abuse Behavior Scale. PCQ-S: Person-Centered Climate Questionnaire-Staff 
Version
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random influences that determine the observed scores 
on a psychological test. Reporting the reliability measure 
ensures that item-based scores are consistent, that the 
tool’s responses are replicable and that they are not mod-
ified solely by random noise [59, 60]. Currently, the most 
commonly employed reliability coefficient in studies with 
a multi-item measurement scale (MIMS) is Cronbach’s α 
[60, 61].

Cronbach’s α [62] is based on numerous strict assump-
tions (e.g., the test must be unidimensional, factor load-
ings must be equal for all items and item errors should 
not covary) to estimate internal consistency. These 
assumptions are difficult to meet, and their violation 
may produce small reliability estimates [60]. One of the 
alternative measures to α that is increasingly recom-
mended by the scientific literature is McDonald’s ω [63], 
a composite reliability measure. This coefficient is recom-
mended for congeneric scales in which tau equivalence is 
not assumed. It has several advantages. For example, esti-
mates of ω are usually robust when the estimated model 
contains more factors than the true model, even with 
small samples, or when skewness in univariate item dis-
tributions produces lower biases than those found when 
using α [59].

The test-retest method was the next most com-
monly reported internal structure section in these stud-
ies. This type of reliability considers the consistency of 
the scores of a test between two measurements sepa-
rated by a period [64]. It is striking that test-retest con-
sistency does not have a prevalence similar to that of 
internal consistency since, unlike internal consistency, 
test-retest consistency can be assessed for practically all 
types of patient-reported outcomes. It is even considered 
by some measurement experts to report reliability with 
greater relevance than internal consistency since it plays 
a fundamental role in the calculation of parameters for 
health measures [64]. However, the literature provides 
little guidance regarding the assessment of this type of 
reliability.

The internal structure section that was least frequently 
reported in the studies in this review was invariance. A 
lack of invariance refers to a difference between scores 
on a test that is not explained by group differences in the 
structure it is intended to measure [65]. The invariance 
of the measure should be emphasized as a prerequisite in 
comparisons between groups since “if scale invariance is 
not examined, item bias may not be fully recognized and 

Table 5 Results of validity tests
Study Test content Response 

processes
Internal structure Relation to other 

variables
Conse-
quenc-
es of 
testing

Factor 
analysis

Reliability Invariance

Internal 
consistency

Test-retest

Rokstad 
et al. [27]

Processes of translation and 
cultural adaptation

N.R. EFA Cronbach’s 
alpha

1–2 weeks. N.R. N.R. N.R.

Sjögren 
et al. [28]

Evaluation by expert judges 
and processes of translation 
and cultural adaptation

N.R. CFA and 
EFA

Cronbach’s 
alpha

2 weeks. N.R. N.R. N.R.

Zhong 
and Lou 
[29]

Evaluation by expert judges, 
processes of translation and 
cultural adaptation, and 
literature review

N.R. CFA. Cronbach’s 
alpha

N.R. N.R. Convergent validity: IC 
and CPEAB

N.R.

Martínez 
et al. [25]

Experiential evaluation by 
judges and processes of 
translation and cultural 
adaptation

N.R. CFA Cronbach’s 
alpha

1 week. N.R. Convergent validity: 
emotional exhaustion, 
depersonalization, per-
sonal achievement and 
organizational climate.

N.R.

Tak et al. 
[30]

Processes of translation and 
cultural adaptation

N.R. EFA Cronbach’s 
alpha

N.R. N.R. Convergent validity: 
PCQ-S

N.R.

Selan et 
al. [46]

Evaluation by expert judges N.R. EFA Cronbach’s 
alpha

N.R. N.R.
.

Convergent validity: 
examined by calculat-
ing Spearman’s rho cor-
relation between the 
factors and the control 
questions

N.R.

Le et al. 
[40]

Experiential evaluation by 
judges and processes of 
translation and cultural 
adaptation

N.R. EFA and 
CFA

Cronbach’s 
alpha

1–2 weeks. N.R. N.R. N.R.

Note N.R.: not reported. CFA: confirmatory factor analysis. EFA: exploratory factor analysis. IC: Staff-Based Measures of Individualized Care for Institutionalized 
Persons with Dementia. CPEAB: Caregiver Psychological Elder Abuse Behavior Scale. PCQ-S: Person-Centered Climate Questionnaire-Staff Version
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this may lead to a distorted interpretation of the bias in a 
particular psychological measure” [65].

Evidence related to other variables was the next most 
reported source of validity in the studies included in this 
review. Specifically, the four studies that reported this 
evidence did so according to convergent validity and 
cited several instruments. None of the studies included 
evidence of discriminant validity, although this may be 
because there are currently several obstacles related to 
the measurement of this type of validity [66]. On the one 
hand, different definitions are used in the applied litera-
ture, which makes its evaluation difficult; on the other 
hand, the literature on discriminant validity focuses on 
techniques that require the use of multiple measurement 
methods, which often seem to have been introduced 
without sufficient evidence or are applied randomly.

Validity related to response processes was not reported 
by any of the studies. There are several methods to ana-
lyze this validity. These methods can be divided into two 
groups: “those that directly access the psychological pro-
cesses or cognitive operations (think aloud, focus group, 
and interviews), compared to those which provide indi-
rect indicators which in turn require additional infer-
ence (eye tracking and response times)” [38]. However, 
this validity evidence has traditionally been reported less 
frequently than others in most studies, perhaps because 
there are fewer clear and accepted practices on how to 
design or report these studies [67].

Finally, the consequences of testing were not reported 
in any of the studies. There is debate regarding this 
source of validity, with two main opposing streams of 
thought. On the one hand [68, 69]) suggests that conse-
quences that appear after the application of a test should 
not derive from any source of test invalidity and that 
“adverse consequences only undermine the validity of an 
assessment if they can be attributed to a problem of fit 
between the test and the construct” (p. 6). In contrast, 
Cronbach [69, 70] notes that adverse social consequences 
that may result from the application of a test may call into 
question the validity of the test. However, the potential 
risks that may arise from the application of a test should 
be minimized in any case, especially in regard to health 
assessments. To this end, it is essential that this aspect be 
assessed by instrument developers and that the experi-
ences of respondents be protected through the develop-
ment of comprehensive and informed practices [39].

This work is not without limitations. First, not all pub-
lished validation studies of the P-CAT, such as the Italian 
version by Brugnolli et al. [31], were available. These stud-
ies could have provided relevant information. Second, 
many sources of validity could not be analyzed because 
the studies provided scant or no data, such as response 
processes [25, 27–30, 40, 46], relationships with other 
variables [27, 28, 40], consequences of testing [25, 27–30, 

40, 46], or invariance [25, 27–30, 40, 46] in the case of 
internal structure and interfactor R [27, 28, 30, 40, 46], 
internal replication [27–30, 40, 46] or the effect of the 
method [25, 27–30, 40, 46] in the case of dimensionality. 
In the future, it is hoped that authors will become aware 
of the importance of validity, as shown in this article and 
many others, and provide data on unreported sources so 
that comprehensive validity studies can be performed.

The present work also has several strengths. The search 
was extensive, and many studies were obtained using 
three different databases, including WoS, one of the most 
widely used and authoritative databases in the world. 
This database includes a large number and variety of 
articles and is not fully automated due to its human team 
[71–73]. In addition, to prevent publication bias, gray 
literature search engines such as Google Scholar were 
used to avoid the exclusion of unpublished research [44]. 
Finally, linguistic bias was prevented by not limiting the 
search to articles published in only one or two languages, 
thus avoiding the overrepresentation of studies in one 
language and underrepresentation in others [43].

Conclusions
Validity is understood as the degree to which tests and 
theory support the interpretations of instrument scores 
for their intended use [37]. From this perspective, the 
various validations of the P-CAT are not presented in a 
structured, valid, theory-based procedural framework 
like the “Standards” are. After integration and analysis of 
the results, it was observed that these validation reports 
offer a high number of sources of validity related to test 
content, internal structure in dimensionality and internal 
consistency, a moderate number of sources for internal 
structure in terms of test-retest reliability and the rela-
tionship with other variables, and a very low number 
of sources for response processes, internal structure in 
terms of invariance, and test consequences.

Validity plays a fundamental role in ensuring a sound 
scientific basis for test interpretations because it provides 
evidence of the extent to which the data provided by the 
test are valid for the intended purpose. This can affect 
clinical practice as people’s health may depend on it. In 
this sense, the “Standards” are considered a suitable and 
valid theory-based procedural framework for studying 
this modern conception of questionnaire validity, which 
should be taken into account in future research in this 
area.

Although the P-CAT is one of the most widely used 
instruments for assessing PCC, as shown in this study, 
PCC has rarely been studied. The developers of measure-
ment tests applied to the health care setting, on which 
the health and quality of life of many people may depend, 
should use this validity framework to reflect the clear 
purpose of the measurement. This approach is important 
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because the equity of decision making by healthcare pro-
fessionals in daily clinical practice may depend on the 
source of validity. Through a more extensive study of 
validity that includes the interpretation of scores in terms 
of their intended use, the applicability of the P-CAT, an 
instrument that was initially developed for long-term 
care homes for elderly people, could be expanded to 
other care settings. However, the findings of this study 
show that validation studies continue to focus on tradi-
tionally studied types of validity and overlook the inter-
pretation of scores in terms of their intended use.
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