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Abstract

Background Quantitative and qualitative procedures are necessary components of instrument development and
assessment. However, validation studies conventionally emphasise quantitative assessments while neglecting qualita-
tive procedures. Applying both methods in a mixed methods design provides additional insights into instrument
quality and more rigorous validity evidence. Drawing from an extensive review of the methodological and applied
validation literature on mixed methods, we showcase our use of mixed methods for validation which applied the
quality criteria of congruence, convergence, and credibility on data collected with an instrument measuring interpro-
fessional collaboration in the context of Swiss healthcare, named the Swiss Instrument for Evaluating Interprofessional
Collaboration.

Methods We employ a convergent parallel mixed methods design to analyse quantitative and qualitative question-
naire data. Data were collected from staff, supervisors, and patients of a university hospital and regional hospitals in
the German and ltalian speaking regions of Switzerland. We compare quantitative ratings and qualitative comments
to evaluate the quality criteria of congruence, convergence, and credibility, which together form part of an instru-
ment’s construct validity evidence.

Results Questionnaires from 435 staff, 133 supervisors, and 189 patients were collected. Analysis of congruence
potentially provides explanations why respondents’ comments are off topic. Convergence between quantitative
ratings and qualitative comments can be interpreted as an indication of convergent validity. Credibility provides a
summary evaluation of instrument quality. These quality criteria provide evidence that questions were understood as
intended, provide construct validity, and also point to potential item quality issues.

Conclusions Mixed methods provide alternative means of collecting construct validity evidence. Our suggested
procedures can be easily applied on empirical data and allow the congruence, convergence, and credibility of
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questionnaire items to be evaluated. The described procedures provide an efficient means of enhancing the rigor of
an instrument and can be used alone or in conjunction with traditional quantitative psychometric approaches.

Keywords Validation study, Surveys and questionnaires, Mixed methods, Interprofessional collaboration, Healthcare

delivery

Background
Questionnaire development comprises procedures that
are qualitative and quantitative. For instance, generating
items to represent a construct involves qualitative pro-
cesses. These include a literature review and conduct-
ing expert interviews or focus groups to extract relevant
dimensions and develop items that capture them [1, 2]. In
a further qualitative process, developed items are judged
by experts whether they capture all aspects of a dimen-
sion and are well understood by prospective respondents
[3]. This is sometimes supplemented by a quantitative
assessment of whether the items are relevant and under-
standable, such as in the example of the Content Validity
Index [4—6]. When an initial draft of the instrument has
been developed, a qualitative cognitive pre-test is advised
[7]. Quantitative procedures then come into play as the
battery of items is tested against statistical criteria, such
as Cronbach’s alpha coefficient to demonstrate inter-
nal consistency [8] or bivariate correlation coefficients
to demonstrate construct-related and criterion-related
validity [9, 10]. Despite the fact that both qualitative and
quantitative procedures are involved in instrument devel-
opment [11, 12], quantitative methods may be overem-
phasised [13] and qualitative methods neglected [14].
These circumstances contribute to the perception that
instrument development is bound to its methodologi-
cal tradition, wherein only quantitative approaches are
appropriate for developing quantitative instruments
[15]. The neglect of qualitative methods holds untapped
potential for validation and opens up new means of col-
lecting evidence of construct validity [16]. Given that
qualitative and quantitative procedures are part of instru-
ment development and assessment, we propose that their
mix can provide additional insights into instrument qual-
ity that go beyond the contributions of a mono-method
alone [15]. Specifically, we propose that a mixed methods
(MM) approach to instrument validation (IV) will enrich
the process with more rigorous validity evidence [17].
We develop procedures and illustrate the potential of
MM analysis for IV using an instrument measuring inter-
professional collaboration (IPC) in the Swiss healthcare
context, called the Swiss Instrument for Evaluating Inter-
professional Collaboration (SIPEI). IPC in healthcare is
understood as the joint efforts of workers from differ-
ent healthcare professions to provide high quality com-
prehensive care to patients, families, and communities

across settings [18]. The importance of IPC has been rec-
ognised by the World Health Organization (WHO) since
the 1970s, with research showing that IPC may have a
positive impact on patient satisfaction, length of hospi-
tal stay, and access to healthcare services [19]. It may also
increase the flow of information between professions [20]
and workplace satisfaction of health professionals [21,
22].

In the following, we describe our study’s contribution
to the instrument validation literature. This is followed
by theoretical frameworks for IV and exemplar studies,
which we will use to derive validation criteria. Our study
demonstrates the utility of MM in IV using sample items
of SIPEI to illustrate. We begin by reviewing the literature
on MM validation frameworks and validation studies
that use quantitative and qualitative methods. We derive
criteria and procedures applicable for our IV, given the
data collected and the time constraints imposed by our
project. Our procedures provide researchers constrained
by time, budget, and limited data with a means of enrich-
ing an IV through MM.

Theoretical frameworks for mixed methods validation
Mixing multiple quantitative methods for IV can be
traced as far back as Campbell and Fiske’s [23] seminal
paper using multitrait-multimethod analysis, which some
methodologists view as having formalised the use of
multiple methods for validation [15, 24, 25] and even as
laying the groundwork for MM research [26]. Multitrait-
multimethod analysis, however, does not include any
qualitative assessment. With the advent of MM, an over-
arching approach to instrument development and vali-
dation became available that combines quantitative and
qualitative methods.

Among the theoretical developments, Dellinger and
Leech [16] proposed a unified validation framework (VF)
which provides guidance for construct validation by sug-
gesting elements of validity evidence to consider within
a MM framework. The authors review existing terminol-
ogy on validity from the quantitative, qualitative and MM
literature and suggest four new quality criteria which can
provide information on the validity of a study. Among
the criteria, they introduce the concept of a ‘foundational
element, which refers to researchers’ understanding of
a construct or phenomenon. Second, their concept of
‘inferential consistency’ refers to the degree to which a
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study’s findings agree with previous research. Third, cit-
ing Messick [27], they introduce a utility/historical ele-
ment, which uses past utilization of an instrument as
indication of construct validity. Fourth, the authors pro-
pose a ‘consequential element, wherein an instrument’s
or study findings’ socially acceptable use is regarded as
evidence of ‘consequential validity’

A second framework, proposed by Onwuegbuzie et al.
[15], is a meta-framework that prescribes the use of
validation procedures. It consists of a 10-phase process
called “Instrument Development and Construct Valida-
tion” (IDCV) to optimise quantitative instrument devel-
opment. Using the different types of validity as starting
point (e.g., structural validity, convergent validity, etc.),
the authors propose corresponding ‘crossover analy-
ses, which supplement the traditional analyses associ-
ated with various types of validity. Crossover analyses
use qualitative methods to analyse quantitative data, and
quantitative methods to analyse qualitative data. The
framework contains separate quantitative and qualita-
tive analysis phases, but also phases where both methods
are combined in crossover analysis. One crossover analy-
sis phase is qualitative-dominant, and another phase is
quantitative-dominant. These procedures are designed
to enhance instrument fidelity, which encompasses an
instrument’s appropriateness or utility.

Another notable framework was proposed by Adcock
and Collier [28] and applied in a MM instrument vali-
dation [17]. Adcock and Collier [29] discussed the lack
of shared standards for quantitative and qualitative
research. They proposed a shared framework for estab-
lishing validity that uses quantitative and qualitative
methods. It distinguishes four levels a researcher pro-
gresses through when developing an instrument and
defines tasks between levels that lead a researcher to
transition between levels. The starting point, Level 1,
is the background concept. The task of conceptualiza-
tion leads to Level 2, the systematised concept, which is
derived from a literature review, usually culminating in
an explicit definition of the concept being researched.
The task of operationalization leads from the systema-
tised concept to Level 3, the indicators. Finally, the task
of giving scores to responses leads to Level 4, to scores
for each respondent. The framework focuses on a crite-
rion dubbed ‘measurement validity, which addresses the
relationship between the systematised concept and the
observations gathered using the instrument. Measure-
ment validity deals with Levels 2—4, i.e., the systematised
concept and measured scores. When initial instrument
testing has taken place, a revision can be undertaken
by working backward through the levels and mak-
ing refinements. Adcock and Collier [28] distinguished
between three types of validation, merging certain types
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of validation into one category: 1) content validation, 2)
content/discriminant validation, and 3) nomological/
construct validation and argued that all three forms could
be validated using quantitative and qualitative methods.

The presented frameworks are, to our knowledge, the
only frameworks to explicitly propose MM for IV [15,
16] or to have been applied in a MM IV [28]. They vary
in the degree to which they specify procedures and the
degree to which quantitative and qualitative methods are
mixed. Dellinger and Leech’s [16] contribution aimed to
guide thinking about validity within quantitative, quali-
tative and MM traditions and compiled a catalogue of
quality concepts related to validity within the three tra-
ditions. However, it does not suggest specific validation
procedures. Onwuegbuzie et al. [15] provided a 10-phase
process for instrument development and validation and
suggested specific procedures for handling quantitative
and qualitative data analysis on their own and in mixed,
crossover analyses as part of a 10-phase process. The
elaboration of each phase and its application using an
actual example of instrument development [29] bridges
the gap between the abstractions of the methodologi-
cal literature and the hands-on procedures of empirical
validation literature. Adcock and Collier [28] developed
a four-level framework for instrument development that
uses quantitative and qualitative methods separately
but does not explicitly combine them to enable deeper
insights that transcend separate mono-method analyses.
Of the frameworks described, Dellinger and Leech’s [16]
is the most abstract and least prescriptive, while Onwue-
gbuzie et al. [15] and Adcock and Collier [28] provide
more explicitly practice-oriented frameworks from which
specific procedures are more easily derived.

We next present examples of how multiple methods
have been applied in validation studies and propose a
typology. Our overview demonstrates the application of
multiple methods with varying forms of mixing. Some
studies apply MM frameworks developed explicitly for
validation purposes. Other studies apply separate quan-
titative and qualitative mono-methods within the same
validation study. This literature informed our validation
and can provide other instrument developers with practi-
cal analytic examples, which can be varied depending on
the time, budget, and data available as well as other pro-
ject constraints [30].

Overview of studies applying multiple methods

We propose a typology of multiple method validation
studies based on how the methods are applied. Exemplar
studies for each type are presented. We apply the term
“multiple methods” as an overarching term of multi-
method studies which encompasses MM. We also clas-
sify as “multiple methods” any study that applies multiple
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quantitative or qualitative strands within the same study
or combines the use of quantitative and qualitative meth-
ods within the same study, without mixing data, analyses,
and results. This inclusiveness ensures that even studies
that might not be “sufficiently mixed” or have the philo-
sophical grounding of MM can be considered for their
potential contribution to IV. This is useful, as what con-
stitutes MM has been defined in different ways by lead-
ers in the field and has been part of the MM discourse
[24]. Some of these leaders have recognised the inconsist-
encies between various definitions of MM [31] and have
expressed support to continue the discussion on MM’s
evolving definition [31, 32].

Multiple-method validation studies can be grouped
into three categories: 1) studies that explicitly apply one
of the MM frameworks specifically for validation, 2)
studies that apply a general-purpose MM design within a
validation study (e.g. convergent parallel design, explana-
tory sequential design) [33], 3) studies that apply quanti-
tative and qualitative methods within the same study but
do not mix them. We classify an approach as MM when
the study contains quantitative and qualitative analyses,
integrates the data and findings to enhance breadth and
depth of understanding [24], and is guided by a philo-
sophical stance/worldview [34]. Otherwise, we classify a
study as multiple methods.

Studies that apply a mixed methods framework specifically
for validation

We did not find a study that used Dellinger and Leech’s
[16] Validation Framework (VF) in instrument develop-
ment or validation. However, we found a literature review
based on the VF. Hales [35] applied the VF to criticise
studies guided by culturally responsive teaching and crit-
ical race theory. Qualitative, quantitative, and MM ele-
ments of the studies were reviewed, and VF criteria were
applied to evaluate their quality.

An application of Onwuegbuzie et al’s [15] 10-phase
IDCV process can be found in Koskey et al’s [36] vali-
dation of the Transformative Experience Questionnaire.
In this study, the quantitative component using Rasch
models provided evidence for content-related and con-
struct-related validity. The qualitative component used
cognitive interviews to uncover potential issues with the
survey format, item wording, and response scale. The val-
idation procedures that are applied and the validity evi-
dence collected are embedded and described within the
10-phase IDCV process.

Studies that apply a general-purpose mixed methods
design within a validation study

Enosh et al’s [37] development, testing, and validation of
the Client Violence Questionnaire applies a sequential
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MM design. The questionnaire is designed to measure
client violence experienced by social workers. The devel-
opment and validation process has four stages. The first
stage comprises semi-structured qualitative interviews
to discover forms of client violence, followed by the three
stages as suggested by Schwab [38], which correspond to
common procedures in quantitative instrument develop-
ment. They included a stage in which single items are for-
mulated, another stage combining the items into a scale,
and a final stage wherein a psychometric assessment is
conducted. This resulted in a 14-item self-report instru-
ment measuring the frequency social workers encoun-
ter four types of client violence. Enosh et al. [37] argue
that the addition of a qualitative component as a distinct
stage, together with the more traditional components of
quantitative instrument development, contributed to the
fidelity, appropriateness, and utility of the instrument
[39].

Luyt’s [17] validation of an instrument measuring male
attitude norms expanded upon Adcock and Collier’s [28]
framework and applied it in a convergent parallel design.
His modified framework described a cyclical process of
instrument design that alternated between measure-
ment development, validation, and revision, using MM
to achieve its objectives. While Adcock and Collier’s [28]
framework describes qualitative and quantitative meth-
ods that can be used in parallel to collect the same type
of validity evidence, e.g. for content validation or conver-
gent validation, they do not explicitly propose a mix of
data and findings. Luyt’s [17] validation approach, how-
ever, performed an explicit method mix and grounded
its procedures within the philosophical foundations that
characterise MM [25, 34, 40].

Studies that apply quantitative and qualitative methods
but do not mix them

An objective similar to the study of Enosh et al. [37] was
pursued by Waldrip and Fisher [41] in developing and
validating the Cultural Learning Environment Ques-
tionnaire, wherein a qualitative component was used
to enrich quantitative psychometric procedures. The
instrument’s purpose was to measure culturally sensitive
factors that affect learning environments. After quanti-
tative analyses, a qualitative component provided fur-
ther evidence of construct validity. Students were asked
about their perceptions of the instrument, using qualita-
tive interviews. This included determining how students
interpreted scales of constructs and items. The students’
statements were compared whether they corresponded
to the authors’ intentions. Although this study com-
bined qualitative and quantitative components, it lacks
the statement of a philosophical stance or worldview to
indicate from which ontological, epistemological, and
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axiological perspective the study is to be understood
[34]. It also lacks the statement of a specific MM design.
More importantly, the qualitative data are not directly
compared to any quantitative data. Rather, the qualitative
data are compared with other qualitative data.

A further example of multiple methods without mix-
ing is a study by Groenvold et al. [42] which re-examined
the validity of a validated quality of life questionnaire
(EORTC QLQ-C30) developed for cancer patients
in cancer clinical trials. This study explored whether
quantitative questionnaire and qualitative interview
responses were consistent. The quantitative question-
naire was administered to breast and gynaecological can-
cer patients one hour prior to the qualitative interview.
Raters listened to audio-taped recordings of the inter-
views and filled in the most appropriate responses into
the quantitative questionnaire based on the interview
responses. Afterwards, the two groups of questionnaire
responses were quantitatively analyzed. It was argued
that consistency in responses would provide evidence
that the questions were being understood as intended
by the instrument developers. In addition, raters also
wrote notes of any issues with the respondents’ under-
standing of the questions, based on the interviews. This
provided information why a patient might indicate not
experiencing shortness of breath when, in fact, she did.
This patient’s rationale was that the shortness of breath
was due to being overweight, rather than being due to
cancer. Interview comments gave raters insight which
questions might cause misunderstanding and discrepant
answers, even when they are understood properly. This
study showed two types of multiple method use. First,
there was a quantification of interview data by trans-
forming interview responses into quantitative question-
naire responses, which were compared quantitatively
with self-administered questionnaire responses. Second,
qualitative notes were taken by the raters which provided
information why response discrepancies might have
resulted. As the two data sources resulted in quantitative
ratings and there was no qualitative analysis by means of,
e.g., content or thematic analysis, we do not regard this
study as using a MM approach. In addition, the philo-
sophical stance/worldview is not elaborated. The afore-
mentioned frameworks are summarised in Table 1.

A purposeful selection of validation methods and criteria

Our review of MM frameworks for validation and exem-
plar studies of multi and MM approaches to validation
suggests criteria and methods that might be employed
in a validation study. Considering numerous frameworks
and approaches, however, also increases the complex-
ity of an IV. As Bamberger et al. [30] noted, evaluation
is often tied to constraints which involve budget, time,
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data, and politics. Practical limitations substantially
shape which kinds of data are feasible to collect and
which analyses can be conducted. These circumstances
coincide with researchers’ desire to make full use of the
data available for instrument enhancement. This calls
for an approach that is closely oriented toward specific
validation objectives and draws only upon criteria and
methods necessary to achieve them. Under time and
data constraints, Bamberger et al. [30] suggest that a MM
approach can help in elaborating the information in data
and confirming findings. MM can also help in obtain-
ing different perspectives by combining analyses from a
small number of cases.

In our validation of the Swiss Instrument for Evaluat-
ing Interprofessional Collaboration (SIPEI) [43] we had
short data collection periods and few hospitals and clin-
ics from which data could be collected. These are cir-
cumstances we believe to be common for health research
studies. With time, data, and the objective of further
optimizing the instrument in mind, a feasible approach
to strengthening the validation can entail adding an
open-ended question to each question/item containing
a quantitative rating scale. This provided our validation
study supplementary information that could be com-
pared with the quantitative data. If the statements from
both data sources converged [44], it would provide addi-
tional evidence that the instrument was measuring what
it was intended to measure [41, 42]. As in our own study,
researchers validating an instrument can also take field
notes during data collection, which can be tapped to pro-
vide supplementary information.

The procedures we propose share similarities with cog-
nitive interviewing. Both attempt to elicit information on
whether the items were understood as intended. Cogni-
tive interviews gather information on how a respondent
interpreted an item, how they constructed their answer,
which difficulties they had in answering, and any other
information that might provide insight into how the
respondent came to provide their answer [45]. Two forms
of verbal report methods used in cognitive interviewing
are think-aloud and verbal probing [46]. In the think-
aloud method, the respondent is asked to explain what
they are thinking while answering questionnaire items.
Think-aloud was part of the initial testing of the newly
developed items of SIPEI [47]. In verbal probing, addi-
tional questions are asked to gain further insights into
the respondent’s thinking [46]. In this paper, we propose
procedures with comparable objectives. The main differ-
ences are that, in our MM validation procedures, we gain
the inferences from analyses of a respondent’s quantita-
tive and qualitative questionnaire answers. This has the
advantage of being more scalable to large samples and
minimising the additional time required to collect and
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analyse data. As a complement to cognitive interview-
ing, our procedures have the benefit of detecting issues
with question design that might have been missed in
the smaller sample cognitive interviews. The procedures
we developed and cognitive interviewing can both be
situated within the Messick validity framework [27, 48],
which applies generally to instrument validation and is
independent of any MM validation frameworks. Viewed
from the perspective of Messick’s framework, our pro-
cedures should aim to ascertain whether the questions
were understood as intended [49] in order to minimise
unwanted variability and provide response process evi-
dence [48]. We elaborate on the elements we take from
the literature review in the methods section “Validation
Criteria and Procedures”

The Swiss Instrument for Evaluating Interprofessional
Collaboration (SIPEI)

We illustrate the potential of MM analysis for IV using
the data collected in our validation of the Swiss Instru-
ment for Evaluating Interprofessional Collaboration
(German: “Schweizerisches InterProfessionalitits-Eval-
uations-Instrumentarium», SIPEI) [47]. SIPEI is an
instrument consisting of three questionnaires, each avail-
able in German, French, and Italian. A specific question-
naire was developed to collect data from patients, staff,
and supervisors, respectively, to account for different
perspectives on IPC. Intended for use within health-
care institutions, it is designed to be setting-agnostic
and applicable independent of the specific healthcare
unit, department, or institution. Questions are asked in
four domains: 1) actual interprofessional collaboration
(items denoted by the prefix IPC and PIPC in the patient
questionnaire), 2) interprofessional organization (items
denoted by the prefix IPO), 3) interprofessional educa-
tion (items denoted by the prefix IPE), and 4) impact of
interprofessional collaboration (items denoted by the
prefix IPC_IMP). Details of SIPE], its theoretical founda-
tion and development, are described elsewhere [50, 51].
For IV, all closed-ended questions have an associated
open-ended question to provide comments. The prompt
to elicit comments read “Please enter your comment
here:”, which was placed to the right of the quantitative
response and above a text box, in which the respondent
could enter his/her comments. Placing a comment was
not mandatory. The employee and supervisor question-
naires each take approximately 20 min to complete. The
patient questionnaire can be completed in approximately
10 min [43].

Applying mixed methods in instrument validation
Several mixed methods designs can be applied in instru-
ment validation. For instance, when quantitative and
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qualitative data are collected at the same time, (i.e., in
parallel), a convergent parallel mixed methods design
can be applied. We employed a convergent parallel mixed
methods design to validate and optimise SIPEL

Methods

We employ a convergent parallel mixed methods design
[17, 33] to analyse quantitative and qualitative question-
naire data collected using SIPEIL In this mixed methods
design, quantitative and qualitative data are collected at
the same time (i.e., in parallel) for the purpose of test-
ing whether the data converge. Data were collected from
staff, supervisors, and patients of a university hospital
and regional hospitals in the German and Italian speak-
ing regions of Switzerland. The data are used to test pro-
cedures which can be applied to open-ended questions in
conjunction with quantitative ratings in a mixed analysis.
We also test procedures which can be applied to qualita-
tive open-ended questions on their own. The triangulated
data allow evidence of construct validity to be collected
as indicated by the criteria of congruence, convergence,
and credibility. Our research is informed by a post-
positivist philosophical stance/worldview [34], which
is defined by a belief in an objective reality that is only
imperfectly knowable and subject to researchers’ values
and judgments.

Validation criteria and procedures

With the suggestions from the MM literature and the
limitations of our study context to guide our decisions,
we lay out a purposeful selection of validation criteria
and procedures. They contain the following elements that
are commonly found in MM research:

« Citing the MM design employed [25, 34]

+ Stating the underlying philosophical stance/world-
view [25, 34]

+ Providing a legitimation/rationale for the use of
mixed methods [16, 44]

In addition, we take elements from our review of the
theoretical and empirical MM validation literature,
wherein instrument development is seen as a process of
continuous improvement [15, 16], a cyclical process [17,
28], and where the overarching goal of validation is to
establish evidence of construct validity [16, 27, 52]. Spe-
cifically, we included criteria that could be tested on our
data and would indicate that the questions were being
understood as intended, providing evidence of construct
validity:

+ Congruence [16] between question/item content and
responses in open-ended questions
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+ Convergence between quantitative and qualitative
data [44], specifically the agreement between quan-
titative ratings and qualitative questions, following
Waldrip and Fisher [41] and Groenvold et al. [42]

+ Credibility [16], based on the type of response in
open-ended questions, inferences drawn from com-
paring quantitative and qualitative responses, and
field notes from patient questionnaire data collection

The criteria we propose, their data requirements, asso-
ciated analyses as well as advantages and disadvantages
are summarised in Table 2.

Analytic Procedures

Several MM analyses and one qualitative mono-method
analysis were conducted to provide evidence of con-
gruence, convergence, and credibility. All comment
fields with content were coded for analysis [53] by one
researcher and reviewed by two other researchers. Incon-
sistencies in coding were reviewed in discussions.

Results
We begin with a descriptive analysis of the sample, fol-
lowed by results presented along the criteria selected to
establish evidence of construct validity. We selected illus-
trative items and comments to demonstrate our analy-
ses. Results from staff and supervisor questionnaires are
presented together, as their items are comparable. Results
from patient questionnaires are presented separately. We
conclude with a summary of suggested adaptations to
SIPEL

A total of 1340 staff and supervisors were invited to
participate. 435 staff and 133 supervisors participated,
corresponding to a response rate of 42.4%. In addition,
189 patients participated in the survey. Table 3 summa-
rises participant characteristics by hospital, profession,
and language.

Congruence

Evidence for congruence was collected by testing the
match between question/item content and the comments
written in the associated open-ended response field.

In this analysis (Table 4), we judged whether com-
ments were congruent (on-topic; corresponding to 15
respondents or 39% of the sample), incongruent (off-
topic; 7 respondents, 18%), unclear (3 respondents, 8%),
or not applicable (13 respondents, 34%). Comments
were judged not applicable when they indicated that the
respondent could not make a substantive judgment.

The analysis of the comments provided us with poten-
tial explanations why some respondents’ answers were
on-topic, off-topic or neither (not applicable), pointing
to potential issues with a question. Off-topic remarks and
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remarks that were neither on- nor off-topic may indicate
that a respondent might be answering questions differ-
ently than intended by the questionnaire designers. It
may also indicate that the question cannot be answered
by the respondent or that the question is not relevant to
the respondent.

For instance, one comment indicated that the respond-
ent could not answer the question because it was unclear
(Table 4, Comment C1). This comment was classified
“not applicable” because it was neither on- nor off-topic.

Several off-topic comments seemed to indicate that the
question was not being answered as intended and that
the quantitative rating might not actually be a response
to the question being asked. The reasons why remarks are
off topic might not always be apparent.

In one off-topic comment the respondent remarked
that he/she saw different issues that should be asked
about, instead of the question being asked (C6). Another
respondent commented off-topic about seldom finding
understanding on the part of the doctor when they disa-
greed on the treatment (C5), although the item was about
interprofessional team members knowing other team
members’ responsibilities regarding treatment. A fur-
ther comment referred to having “few meetings between
doctors and nurses” (C7), although the question was
about whether there were suitable rooms for interprofes-
sional meetings. One off-topic comment suggested that
a computer could be used to communicate with other
professionals (C8), even though the question was about
whether office spaces made it easy for interprofessional
teams to exchange information. Finally, one comment
suggested that the time was often missed to adapt the
treatment plan “in good time” (C3), although the ques-
tion dealt with whether relevant decisions were jointly
made in interprofessional teams.

Despite being on-topic, one comment expressed inabil-
ity to answer the question on interprofessional collabo-
ration (C4) for lack of an interprofessional team in his/
her area of work. One of the on-topic remarks provided
a good indication of why the quantitative rating was “can-
not judge,” when asked about the percentage of treatment
plans jointly developed by more than two professions.
This respondent indicated that there were very few treat-
ment plans that were developed together, despite several
professional groups working together.

Convergence

Evidence for convergence was collected by checking for
agreement between quantitative ratings and comments
(Table 4). When quantitative ratings and their associ-
ated comments converge, it provides an indication of
convergent validity. In our data, however, the determi-
nation of convergence or divergence was only possible
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Table 3 Participant characteristics Credibility
: - Credibility was examined in three different tests. We
Staff Supervisors Patients . . o
N=435 N=133 N=189 established one type of evidence for credibility by clas-
sifying the responses given in the open-ended fields.
HOSpitaI AA 42 7 38 . . “« r e »
Response type classifications are “clarifying statements,
BEL 33 6 ) “disconfirming statements,” “comprehension difficulty,
BER 29 104 110 and “cannot judge” In a further examination of credibil-
W % 1 12 ity, we compared quantitative ratings and open-ended
MU 19 / 1> responses to infer whether questions were understood
R 20 8 14 as intended. In a final test of credibility, for patient ques-
. o tionnaires, observations made during data collection and
Profession Dietetics 8 2 - . R . K .
. from eyeballing of questionnaires were written down in
Medicine 25 24 - K
Midwifer 38 , 7 field notes. The field notes are used to ascertain whether
ey questions were properly understood.
Nursing 298 53 o1 1s . .
) We present credibility evidence as follows, in three
Occupational Therapy 7 4 - . )
, analyses: analysis of response types, inference from com-
Physiotherapy 27 9 - . e s
paring quantitative (QN) and qualitative (QL) responses,
Psychology 7 - - . .
, and from the field notes taken during patient data
Social Work 2 5 - .
collection.
Speech Therapy 6 -
No occupation given 17 34 - Response type
Language German 386 129 160 The analysis of comments by response type attempts to
French 15 3 17 determine what the respondent is trying to convey. The
ltalian 34 1 - comments can be classified into four types: clarifying

in a few cases. The majority of cases were judged “not
applicable,” meaning that the criterion of convergence
could not be applied. Many of the cases were judged as
neutral, i.e., neither convergent nor divergent.

Convergence between quantitative ratings and their
associated comments were found in only 5 of 38 ques-
tions/items (13%) (Table 4). However, even fewer com-
ments were divergent. Only 2 comments (5%) were
divergent (e.g., Staff IPO2). In 2 comments (5%) it was
unclear whether they converged with the quantitative
responses (e.g., Staff IPO4), because the comment was
either off-topic or could not be clearly associated with
the question being asked. 10 comments (26%) were
judged as neutral (e.g., Staff IPC1, IPC5) because the
comments either indicated that the respondent could
not adequately answer the question or could not prop-
erly understand the question.

The majority of comments (19 comments, 50%) were
judged as not applicable (e.g., Staff IPC 3) because
no answer was checked in the quantitative rating, or
the quantitative response was “cannot judge” Other
comments were judged not applicable because their
responses were off topic (e.g., Staff IPC6) and thus
could not be related to the quantitative responses, or
the comments indicated that respondents did not pro-
vide quantitative responses to questions as they were
intended (e.g., Staff IPO2).

statements, disconfirming statements, statements that
express difficulty making a judgment (cannot judge), and
statements that express lack of clarity of the question
(unclear). Clarifying statements may support the cred-
ibility of the quantitative rating by giving an indication
why a quantitative rating was chosen, whereas discon-
firming statements may give reason to doubt the quan-
titative rating. When respondents are unable to judge a
question or express difficulty understanding it, it may
indicate the need to re-evaluate the question’s wording or
to provide additional information.

Most comments (13 comments, 34%) were clarifying
statements to responses given in the quantitative rating.
For instance, on the question regarding whether there
are suitable rooms for interprofessional meetings (Staff,
IPO3), one respondent marked the checkbox that he/she
“somewhat agrees” and commented that there were “few
meetings between doctors and nurses” (C7). In another
example, one respondent noted that entries were “not
always read by everyone” (C10), regarding whether “elec-
tronic patient record system(s) optimally support(s) col-
laboration” (Staff, IPO6).

Only 3 comments (8%) provided disconfirming state-
ments, wherein the quantitative rating indicated “cannot
judge” but comments expressed that the respondents in
fact made a judgment. For instance, on the question for
which percentage of patients a treatment plan is jointly
developed by staff of more than two different profes-
sions (Staff, IPC2), a respondent commented that “there
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are very few [cases] where you develop something
TOGETHER, demonstrating that the respondent could
in fact make a judgement, despite indicating otherwise in
the quantitative rating (C2).

11 comments (29%) expressed that the respondent
could not judge, for instance, commenting that the ques-
tion was “difficult to assess accurately” (C11).

11 comments (29%) expressed comprehension dif-
ficulty. For instance, on the question for which percent-
age of patients a treatment plan is jointly developed by
employees of more than two different professions (Staff,
IPC1), one respondent commented that he/she “can’t say
because the question is not very clear (...)” (C1).

QN-QL inference

Drawing inferences by comparing quantitative ratings
and qualitative comments can support credibility by pro-
viding explanations why the respondent answered in the
way he/she did. This analysis can inform how to poten-
tially improve wording of an item. It can also provide
information to support substantive theorising and even
provide indications if the content domain is not ade-
quately captured by the items.

In 3 cases (8%), qualitative comments indicated
that there was a discrepancy between the quantitative
response and what the question intended to ask (Table 4).
For instance, on the question whether there are enough
team meetings for joint discussions (Staff, IPO2), one
respondent marked that he/she “fully disagrees,” although
the respondent’s qualitative comments indicated there
are three interprofessional discussions per patient (C6).
The respondent went on to comment that “the problem
is not the frequency’, but the “timing and content” This
indicates that the quantitative judgment provided was
not in terms of frequency, despite the question asking
specifically about the frequency.

In another example, regarding whether the electronic
patient record system optimally supports collaboration
(Staff, IPO6), a respondent marked the checkbox “mostly
agree” However, in his/her comment the same respond-
ent notes that the “entries are not always read by every-
one involved due to lack of time or knowledge” (C10).
The comment suggests that the systems themselves were
adequate but that the limiting factor was having the
time and the knowledge to do so. This indicated that the
response did not relate perfectly to the question being
asked.

Finally, one respondent answering whether team
members know their area of responsibility in patient
treatment (Supervisor, IPC6) marked the checkbox
“somewhat agree” This respondent went on to comment
that there was a “discrepancy between 'knowing some-
thing’ and ‘orienting oneself to it / sticking to it” (C12).
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This statement appears to be a clarification of why he/she
only “somewhat agrees” and may indicate that he/she was
answering the question in terms of whether team mem-
bers “orient themselves to” or “stick to” their responsi-
bilities. The comment provides an indication that the
question may not have been answered as the question
originally intended.

Inferences from patient questionnaires and field notes

We drew qualitative inferences from patient question-
naires and field notes focusing on whether respondents
had understood questions as intended, evaluated through
the criteria of congruence and credibility. Specifically,
we noted whether questions and comments were con-
gruent, i.e., on- or off-topic. We also drew on field notes
to assess whether it could be credibly established that
questions had been properly understood. We included
all 262 patient comments across 7 items for our analysis
and below present two items with particularly illustrative
comments (Table 5).

Item PIPC1 asks about whether the team members that
looked after the patient treated each other with respect.
Field observations indicated that one patient had com-
mented that he/she could only see how the staff interact
with each other in the room, but not elsewhere. Field
notes further indicated that it was likely difficult for
patients to see any interactions outside of the patient’s
room. The notes also showed that some patients misun-
derstood the question as enquiring about how the staff
treated them. An off-topic remark such as “they explain
too little to me as a patient” is an example for lack of con-
gruence between question and comment. One patient
commented that he/she “cannot judge how these peo-
ple treat each other, which illustrates what field notes
expressed might be difficult for patients.

PIPC6 is an optional open-ended question that asks
the patient what was particularly good about the col-
laboration between the people looking after him/her.
Most comments were off topic and were variations of
statements that “all is well” or expressed an evaluation of
patient treatment by staff. Some comments were unclear
as to who or what was being evaluated, for instance a
remark about “the humor that could be felt” The research
notes commented that, due to their brevity, comments
were sometimes unclear as to who was being referred to.

Deriving instrument adaptations

We based our suggestions for instrument adaptations
on our findings from MM analyses and one qualita-
tive mono-method analysis. Focusing on the criteria of
congruence, convergence, and credibility, we explored
to what extent adaptations to the existing items are
warranted. Three kinds of adaptations to SIPEI were
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introduced based on the findings: 1) the addition of a def-
inition, 2) emphasizing certain words within a question
by underlining them, and 3) reversing the response scale.
We present the adaptations proposed for SIPEI by ques-
tionnaire and item. A list of suggested adaptations to the
items is presented in Table 6.

Staff questionnaire

A definition of the term “treatment plan” should be added
to items IPC1 and IPC2, as it was indicated that its mean-
ing was unclear. In IPC11 the words “in an appreciative
manner” should be underlined for emphasis, as we dis-
covered that this aspect was often not paid attention to.

Supervisor questionnaire No changes are suggested for
the supervisor questionnaire.

Patient questionnaire 'The comments made in Item IPC1
indicate that not all patients understood it as intended.
Often, the question was interpreted as meaning how the
professionals treat the patients, rather than how the pro-
fessionals treat each other. Thus, the words “each other”
should be underlined to emphasise to whom the question
relates. To reduce response set bias, we suggest reversing
the response scale such that negative response options are
first presented.

Discussion

Our study results illustrate the utility of MM for validat-
ing a quantitative instrument. These methods provide
additional sources of construct validity evidence. We
draw upon elements from MM frameworks specifically
developed for IV as well as empirical validation studies
using multiple and MM. We consolidate our methodo-
logical review into the three criteria: congruence, conver-
gence, and credibility, with which specific aspects of our
data can be evaluated. We add to the instrument valida-
tion literature by demonstrating procedures which can be
applied to qualitative open-ended questions on their own
and in mixed analysis with quantitative ratings. These
procedures can serve both as a stand-alone means of col-
lecting evidence of construct validity as well as a comple-
ment to traditional psychometric evaluation.

Translating frameworks and validation studies
into practical methods
Applying elements from MM frameworks in a validation
study requires that their high level of abstraction is trans-
lated into criteria and procedures that can be applied to
data.

We were guided by three validation frameworks in par-
ticular. Dellinger and Leech’s [16] framework proposes
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construct validity as overarching framework encom-
passing all types of validity evidence, in accordance with
Messick [27].This suggests multiple paths to construct
validation, which can involve approaches using quanti-
tative, qualitative, and mixed methods. Using their VF
can guide thinking on validation and provides a set of
criteria that can guide validation practice. Onwuegbuzie
et al’s [15] framework proposes specific procedures,
which helps to bridge the gap between methodology
and validation practice. Adcock and Collier [28] pro-
vided an additional multi-method framework that elabo-
rates conceptual levels and tasks involved in instrument
development. Within these three validation frameworks,
however, guidance is often abstract and lacks the vital
link between quality criteria and specific mixed analytic
procedures.

Validation studies using multiple methods and MM can
often provide more practical guidance, which is easier to
implement, bringing the validation practitioner quicker
to practical procedures. Validation studies by Groenvold
et al. [42] and Waldrip and Fisher [41] illustrated valida-
tion examples that relied less on deep methodological
grounding and instead focused on practical aspects of
validation. One of their validation steps involved showing
that respondents understood the questions as they were
intended.

The shortcomings in the validation frameworks high-
light the lack of practical guidance for practitioners who
wish to gain deeper insights into an instrument than can
be provided by psychometric analysis alone. Given that
research projects typically face various practical con-
straints [30], a validation study would benefit from decid-
ing early on which data are feasible to collect, which
criteria can be evaluated using them, and which proce-
dures need to be applied.

In our study, we were guided by philosophical consid-
erations based on mixed methods validation frameworks
as well as mixed methods theory in general, but focused
on the procedures for testing congruence, convergence,
and credibility.

Advantages of the proposed criteria and assessment
procedure

Our analysis shows that evaluating congruence between
a quantitative questionnaire item and what a respond-
ent writes in the associated comment box can serve as an
indicator that the question was understood as intended.
Conversely, incongruence may be an indication that a
respondent may have understood an item differently than
intended, for instance when comments are off topic or
when it cannot be clearly decided if the comment is on
or off topic.



Page 18 of 22

(2023) 23:83

Grand-Guillaume-Perrenoud et al. BMC Health Services Research

1Sy sasuodsal aanebau 1Uasald :9|eds 95UOdSl 9SIDAJY »

siseydws Joy ,slaquiaw
wiea} 3y} Usam1aq UOJRIOQR||0D, SPAOMASY Sulllapun «

Kio1epuew uopsanb ey -
siseyduia Joy,U01IRIOGR||0 31, SUIISpUN

s218)21
uonsanb ay1 woym o3 asiseydwa 03,3410 Ydes, sulapun «

uolepUSWIWIOdDY

10adse siy1 a1odsIapun
01 121 W31l 9Y1 Ul Jauuew aAiRedaidde ue U, aulpiapun

ue|d Juswiieas, Jo UORIUYSP & PPy

Jobiapun 01 sey Juaned e ey} sjuswiealy pue
‘SUOIeUIWEXS ‘S2inpad0id ||e JO 1SI| e SI Ue|d Juswieai v, «
,uejd 1uswiieal, Jo UoRIUYSp € ppy «

RJISIP [B120S 9|qIssod JO uonedIpU| -
pIRY

JUSWIWIOD P31LIDOSSE DU Ul WS ssaidxa Ing suoisanb
PasoPD a3 Ul A|2AIISOd J9MSUR S3LIIBUIOS SIUSPUOdSY »

uoljeloqe||od Jo

peasul aied Juaied Huiroidull 01 918[) SIUSUISILIS SWOS «
papiroid

sasuodsal pJom 9|buls Auew ‘sasuodsal pa|ie1sp ON

4JP1S JO UOI1RIOGER||0D 9Y3 01 A||edyidads a1ejal
1O UOI1BN[BAS [RISUSD B 31 SIUSWWIOD JSLISUM JeS|duf «
SIUDWISIEIS 1IOYS YUM PIISMSUR UOIISIND

sjeuolssajoid Aq syusied
9U1 JO 1uaWeai] Y3 se paraidisiul 9q 01 A|31| IO -
sual1ed swos Ag PO0ISISPUN JOU SBAN *

anss|

uonsanb yum swiajqoid JO SUOEeDIPUl OU ‘BSIMIYIQ *
,Ssuodal, 03 9dual9a1 bupew

pealsul ‘pOOISISPUN SEM JUSIUOD UONISaND UOIedIPUl ON *
:21d0} JJO JUSWWIOD 3UQ

1uaWBPN( e s31e21pUl Al1B3|D 18U PAISLO S|

1USWWOD O B INQ 4amsue NO Se payiew ,abpn(iouue),
ue|d Juswiealy e dojaAsp

Kjuiof suoissajoid 1ua1aip omy Jayaym buibpnl Aynouiq

Jejjiweyun ,uejd 1usWwIeall, Wi -
Je32UN UOAS3ND »
:S1USPUOASaI BUWIOS 104

ue|d 1uswieas) e dojpAsp

Ajpuiof suoissajoid 1uaiagip omi Jayiaym buibpnl Aynoyjiq -

Jeljiweyun , uejd Juswieal, Wiy -
Jesppun uonsanY
:SJUSpUOdsal SWOS 104

suonssnD |Iv
(leuondo) ;panoiduwil aq
SISCWSW WES] o4l U9oMIoq UONRIOTe[[0D 91 P|NOd MOH /Ddld
(leuondo) ;SIsquIsW Wes)
941 Usam1aq TOTIRIO0R]|0D 943 INOGR 9ANISOd Sem 1BYAA 92dlId
109dsal Y1m JSUIO0 (DBS paleail siaquisul wesl ay| 1DdId
way| ON w3y

3alleuuonsan juailed

Jauuew aAnepaldde ul siols 01 uopuane buimelq L1Ddl

SUOISSJ0Id JUDIBPYIP OM) URY) dIow
Aq padojanap Ajuiof ase 1eyy suejd Juawiieal Jo abeiuadiag 70dl

SUOISSDJ0Id JUDIBYIP OM)
AQq padojanap Apulof ale 1eys suejd 1uswiieasl Jo abe1uadIdy 1Ddl

uolijepuswwioday

anss|

way| ON w3y

alleuuonsan yeis

13dIS 01 suoneidepy 9 ajqey



Grand-Guillaume-Perrenoud et al. BMC Health Services Research

Convergence between a quantitative rating and its
associated comment box can serve as an indicator of
convergent validity because the qualitative comment
confirms what is being stated in the quantitative meas-
ure. This bears similarities to Campbell and Fiske’s [23]
conceptualization of convergent validity, which is a con-
firmation of finding between two independent quantita-
tive measures.

Credibility assessed in three different types of analy-
ses provide a summary evaluation of instrument quality.
These analyses support the credibility of the quantitative
rating because they may provide indications why a given
response was chosen. Thus, these analyses can serve as
indicators that the question was understood as intended
[54, 55]. This is an important consideration, as the mis-
interpretation of questions can pose a threat to the accu-
racy of answers [56].

Advantages of the criteria proposed include that they
are simple to administer and evaluate using a question-
naire, requiring only a comment box next to the rat-
ing scale or below the item. Their implementation only
marginally increases questionnaire completion time,
as those respondents who wish to write something can
do so, while others can simply skip the comments. The
procedure allows respondents to comment and clarify
responses on each item. The ease of data collection and
the simple analytic procedures allow the proposed mixed
methods validation to be more easily scaled to large sam-
ples than cognitive interviewing. Thus, the proposed
criteria and their procedures can complement cognitive
interviewing and, through the larger sample size, may
provide indications of quality issues that may have been
missed in cognitive interviewing. This makes the proce-
dures particularly useful for new instruments being pre-
tested or undergoing their first psychometric validation.

Disadvantages of implementing the criteria may
include the need to adjust the questionnaire layout. It
also requires that the comments are interpretable. Lack
of clarity of open questionnaire comments is a common
issue in survey research and needs to be anticipated as
a potential data issue. As mixed analysis involves quali-
tative analysis, criteria may not have any cut-offs. Thus,
even when applying the analytic procedures to establish
credibility, for instance, the decision whether a question-
naire answer is credible remains a judgment call to be
made by the researcher.

We encountered item non-response for comments as
a particularly prevalent issue in our study. Andrews [57]
found that item non-response may be a greater issue
for open-ended questions compared to closed-ended
ones. He also found that dissatisfied employees or cus-
tomers are more likely to respond to open-ended ques-
tions and use comment boxes to vent their frustrations.
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This may explain some off-topic comments we gath-
ered in our study which expressed criticism but did not
directly relate to the question being asked. We also found
respondents contradicting themselves in their quantita-
tive response and comment. Contradictory statements
from the same respondent within the same questionnaire
was previously found in hospital patient surveys [58]. It
was suggested that it does not imply the question is being
misunderstood, rather that patients may have negative
comments to make about topics that were not part of the
questionnaire, or that patients have negative comments
but do not adjust their quantitative ratings. Despite the
fact that we administered general comment questions,
which are more likely to be answered than explanation-
seeking questions [59], the cognitive effort required
by our open-ended request for comment may have
increased the non-response rate [60]. For instance, it is
possible that the cognitive effort to produce a response
was high due to the request’s lack of specificity. Another
explanation might be that the use of the phrase “Please
enter your comment,” rather than asking about whether
the respondent had “any thoughts” might have raised the
barrier for providing a response because requesting for
“a comment” to be entered may be easily interpreted as
being asked to write down if “they have something to say”
to the researchers. The generic request for comment may
have also made it appear less binding to provide one. To
address these possible reasons for item non-response in
the comment boxes, we propose rephrasing the request
for comment as follows: “Do you have any other thoughts
on the question you just answered? Please let us know!”
We highlighted the additional data, analysis, and com-
plexity involved in a mixed methods validation, which
may help to explain why uptake among instrument devel-
opers has been modest so far. We believe it is likely that
the lack of easy to follow procedures and the many differ-
ent, ambiguous quality concepts make a mixed methods
validation more daunting to attempt than standard psy-
chometric evaluation. This paper highlights some simple
analytic procedures requiring only little additional data,
which may help address some of the issues keeping prac-
titioners away from using mixed methods for validation.

Minor adaptations in preparation for future data collection
Our analyses of qualitative comments, alone and in
mixed analysis with quantitative data, suggest that the
questions of SIPEI were mostly understood as intended.
Accordingly, adaptations to SIPEI were suggested spar-
ingly. Adaptations were focused on making questions
clearer by adding definitions [56] and underlining key-
words to emphasise key aspects [61, 62]. These changes
are unlikely to fundamentally change the instrument’s
psychometric properties, but will rather help to reduce
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unwanted variability [48]. This has provided a refined
instrument which can be retested for further psychomet-
ric evaluation.

Limitations

Traditional psychometric analyses were not within the
scope of this paper. Thus, the SIPEI instrument’s per-
formance cannot be judged based on the information
presented. The mixed methods validation analyses were
constrained by missing responses in the qualitative com-
ments. This limited the ability to show convergence.
Furthermore, the questionnaires collected were pre-
dominantly German language questionnaires. We only
collected 15 French and 34 Italian language question-
naires due to the limited hospital access imposed by the
COVID-19 pandemic. This reduced the evidence for the
French and Italian versions of the questionnaire. Further-
more, samples were obtained from a limited set of par-
ticipating hospitals. Data collection spanned only two
months for the patient survey and three months for the
staff survey, limiting the number of questionnaires that
could be obtained. More questionnaires could have likely
been obtained given a longer data collection period. Our
analyses relied on qualitative data from comment boxes
and field notes. It is probable that a more expansive data
collection strategy, for instance through additional cogni-
tive interviews or focus groups, would have yielded more
depth and breadth of data. Finally, no explicit instruc-
tions were given on which comments were expected
in comment boxes. This likely broadened the variety of
comments and reduced the converging validity evidence
that might have been collected.

Conclusion

MM approaches can provide insights into an instrument’s
quality and can be used on their own and in conjunction
with traditional quantitative psychometric approaches
to establish evidence of construct validity. Our approach
suggests procedures and criteria that are closer to the
empirical data and provides practical examples of how
the criteria of congruence, convergence, and credibil-
ity can be applied to collect construct validity evidence.
This can provide research teams constrained by time,
budget, and limited data with an avenue of enriching an
IV through MM without necessarily requiring more data.
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