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Development and validation of the 12-item video consultation self-efficacy scale
The use of video consultations (V Cs) in healthcare increased during the COVID-19 pandemic
(Ohannessian et al., 2020). Whether healthcare practitioners accept and use VCsin assessment and
treatment may depend on their self-efficacy in using such solutions (Rho et a., 2014).

Self-efficacy refersto beliefs about one’s own ability and capacity to perform behaviors
required to achieve specific goals (Bandura, 1997). It may influence how healthcare practitioners
think, become motivated and behave and, in this context, whether or not they use VCs. Furthermore,
self-efficacy isrelated to psychological resilience among healthcare practitioners under challenging
circumstances (Baluszek et a., 2023). Practitioners with higher degrees of self-efficacy handle
situations more confidently and accomplish tasks, which can be a determining positive factor in the
success of their endeavors and well-being. Low self-efficacy may lead to work-related stress, poor
resilience, and reduced quality in VCs. Therefore, measuring self-efficacy in delivering VCs may
identify practitioners who are more likely to show resistance, have suboptimal use or experience high
work-related stress when providing V Cs. These may need, or in any case benefit from, training and
support. The measurement of V C self-efficacy may therefore be relevant for healthcare practitioners
themselves and for leaders to improve organizational support and training. In the long term, this may
promote quality, safety, and resilience in VCsin healthcare.

We found no suitable measure for assessing video consultation self-efficacy among
Norwegian practitionersin specialized heathcare. A scale for measuring self-efficacy must be tailored
to the relevant domain of functioning (Bandura, 2006). We therefore set out to develop and validate a
video consultation self-efficacy scale (VCSES).

Reliability in the form of interna consistency evaluates how well scale items measure the
same construct using measures such as Cronbach’ s apha (Cronbach, 1951). Scores above 0.80
indicate avery high level of reliability. Construct validity refersto the extent to which ascale
(VCSES) truly assesses the underlying construct (Messick, 1995). Exploratory factor analysis (EFA)
providesinsight into how scale items group together and which items measure the same construct
(dimensionality). This can help refine the scale and confirm its construct validity. Two subtypes
of construct validity are convergent and divergent validity (Campbell & Fiske, 1959). Convergent
validity is established when two measures of constructs that are theoretically expected to be related,
i.e., correlate with each other. Divergent validity is established when two measures of constructs that

are theoretically expected not to be related, do not correlate or correlate weakly with each other.
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We included a measure of digital competence, assuming that digital competence and VC self-
efficacy, while distinct, share certain conceptual similarities. We hypothesized a positive correlation
between these two constructs. We also included a measure to assess general self-efficacy. Genera
self-efficacy islinked to individuals' beliefs in their domain-independent abilities. Both encompass
confidence in handling challenges, involving cognitive appraisal, adaptability, problem-solving skills,
and emotional resilience, among others. Despite differences, both constructs reflect individuals
assessments of their own capabilities and beliefs, whether within a specific context like VCs (video
consultation self-efficacy) or across diverse situationsin life (general self-efficacy). Therefore, our
hypothesis posits a moderate positive correlation between V C self-efficacy and general self-efficacy.

Contrarily, divergent validity assesses the extent to which measures of unrelated constructs
do not covary (weak or no correlation). In this case, whether VCSES is separate from measures of
other constructs with which it should not share a strong or any correlation. Therefore, as a construct
dissimilar to video consultation self-efficacy, we chose well-being. Well-being and video consultation
self-efficacy presents distinct facets of an individual’ s experience, characterized by differencesin
nature and scope. Well-being involves a generic, comprehensive and subjective assessment of life
satisfaction and health. In contrast, video consultation self-efficacy focuses on confidence and beliefs
specific to VCs. We hypothesized that there would not be no correlation between V C self-efficacy

and well-being or that if there was a correlation, it would be weak.

Thecurrent study

Our overal aim was to develop and validate anew VCSES. Research questionsin Study 1 concern

development of the scale:
1  What are experts’ opinions and consensus about preliminary scale items for aVCSES?
2  What are experts’ suggestions for additional challenges that practitioners may experience and/or

perceive when performing VCs with patients in Norwegian specialized healthcare?

Study 2 concerns validation of the scale.

Regarding reliability, we developed the following research question:
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1 Isthenew Video Consultation Self-Efficacy Scale areliable measure (Cronbach’s aphavaueto
be at 0.8 or greater)?

Regarding validity, we proposed the following hypotheses:

1  Exploratory factor analysis hypothesis:

We expect that all the itemsin the scale will load onto a single factor (component), suggesting

that the scale measures a single underlying construct.

1  Convergent validity hypotheses:

We expect positive correlation between video consultation self-efficacy and digita
competence.
We expect positive correlation between video consultation self-efficacy and general self-

efficacy.

1 Divergent validity hypothesis:

We do not expect correlation between video consultation self-efficacy and well-being, or the
correlation will be weak.
Ethics
Both the study on development of the VCSES and the assessment of reliability and construct
validity were assessed by Norwegian Agency for Shared Services in Education and Research
(reference numbers 600109 and 850084, respectively). All respondents were informed in writing
about the purpose of the studies and their rights. These included their right to access the personal
data and information registered about them, to have incorrect or misleading personal data about
them corrected, to have personal data about them deleted, and to a complain to the Norwegian Data

Protection Authority regarding the processing of their personal data.
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Study 1: Methods and results

We began with a conceptualization of the target construct (Clark & Watson, 2016). Video
consultation self-efficacy was defined as a belief in one’s own ability to organize and carry out such
consultations with patients. When designing theinitial scale items, we relied on the guidelines for
constructing self-efficacy scales (Bandura, 2006). The preliminary items were based on a previously
published systematic review of challenges that specialized healthcare practitioners perceive and/or
experience when providing video consultations (VCs) in the Nordic countries (Baluszek et al., 2022).
Based on this systematic review, we proposed 38 preliminary Video consultation self-efficacy scale
(VCSES) items.

We then conducted a modified Delphi method-based study (Barrett & Heale, 2020) to elicit
experts opinions about the 38 items and suggestions for additional items. The data on the experts
opinions were collected between July and August 2022.

There is currently no consensus on the number of experts required in Delphi rounds. Sample
sizesin other published studies typically vary between 10 and 100 (Nasa et a., 2021). We identified
N = 95 potential experts via scientific publications, the website of atelemedicine research center,
and Norwegian hospitals. Experts were defined as individuals with experience and/or knowledge
about VCsin specialized healthcare. The experts were professionals such as psychol ogists, doctors,
nurses, researchers, and information technology (IT) consultants. We selected this heterogenous
group of experts because we were interested in obtaining a broad spectrum of opinions from different
perspectives. We sent individual emailsto the N = 95 experts providing information and an electronic
link to the study’s questionnaire. A total of 24 experts responded to the first round, of whichn =17
completed the questionnaire in full and were subsequently included in the study.

First Delphi round

In the first Delphi round, the expertsin our study (n = 17) completed a questionnaire with items on
professional background and experience with VCs and alist of the 38 preliminary VCSES items.
The experts were asked to whether items should be included in the VCSES. We opted for simplified
three-choice response options. They could choose the following responses: “ Significant (should be
included)”, “Don’'t know” and “Not significant (should not be included)” for each item. Moreover,

they could justify their choice, give comments on items, and suggest additional items they thought
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were important but were not on the list. A week later, we sent areminder to inform about the study
progress and to motivate more experts to participate.

The expertsin our study (n = 17) were healthcare personnel such as psychologists, nurses
or doctors (n = 10), researchers (n = 8), people with an IT background (n = 1), and others (n = 3).
Multiple background choice was possible. To achieve consensus for an item, at least 70 % of all
the experts' responses had to be “ Significant”. We predetermined that 70 % would be satisfactory,
considering that reaching 100 % consensus is unrealistic given the complexities and diversity of study
topic and expert opinions. Furthermore, we considered a 70 % consensus to be reasonable, given that
our goal was to provide supporting insights rather than definitive decisions on scale items. Qualitative
feedback (opinions) from experts also played an important role, offering valuable insightsinto their
perspectives on preliminary scaleitems. Thirteen of 38 itemsthat received > = 70 % consensus
after the first round were retained and used in the second round. The experts provided six comments
regarding other challengesin providing VCs, which resulted in 13 new items that were used in the
second round.
Second Delphi round
We asked experts from the first round to participate again in the second, modified, round. We asked
them to reconsider 26 items (13 original and 13 new) based on anonymized results from the first
round. In this round, we asked the expertsto rank items specifically in the context of challenges
of VCswithin Norwegian specialized healthcare. A total of 15 experts responded, of whichn=9
completed the questionnaire. The notable decrease (from 17 respondentsin the first round to ninein
the second) poses arecognized challenge for Delphi studies. This decrease may be attributed to the
more comprehensive nature of the questionnaire in the second round, making it more demanding to
participate. Respondents were healthcare personnel such as psychol ogists, nurses and doctors (n = 8),
researchers (n = 3), and people with an IT background (n = 1). The 13 items that received > = 70 %
consensus on self-efficacy beliefs also received > = 70 % consensus on significance in the second
round. Six out of 13 new items received > = 70 % consensus on significance. A total of 19 items
reached > = 70 % consensus (13 original and six new) after both rounds. The items reaching highest
consensus were related to challenges with video, audio or logging into VCs and finding out that there

is no access to technical equipment.
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Creation of the preliminary VCSES

After the Delphi rounds, we revised al 51 preliminary VCSES items again. We also added six items
based on our empirical knowledge and considerations gained in the research process. We rejected
those items which were not relevant for self-efficacy in context of VCs. We rephrased every item so
that it stated: “| can organize and carry out video consultations with patients ...” when a particular
challenge occurs (or to achieve another desirable state). We chose a 10-point response scale, which
allows respondents to express their beliefs on a scale from 0 (cannot do at al) to 100 (very sure can
do). The scale had equidistant intervals between each point. This resulted in a preliminary 15-item
VCSES.

Study 2: Methods

To validate the VCSES, we carried out a questionnaire study in a sample of healthcare practitioners
(Clark & Watson, 1995) to test the construct validity of the VCSES. The questionnaire consisted of
demographics about background and experience with VCsin specialized healthcare questions, and the
preliminary 15-item scale to measure self-efficacy in providing V Cs. The three other scales that were
included to test convergent and divergent validity (construct validity) of the VCSES were: the Digital
Competence Questionnaire, a 5-item instrument measuring digital competence (Golz et a., 2021), the
WHO-5 Well-Being Index, a 5-item instrument measuring well-being (Kaiser & Kyrrestad, 2019),
and the General Self-Efficacy Scale, a 10-item instrument assessing general self-efficacy (Raysamb et
a., 1998). We collected data between May and August 2023.

Respondents

To recruit participants, we posted alink to an electronic questionnaire on Facebook websites and
groups for Norwegian practitioners in specialized healthcare. A total of N = 183 responded to the
guestionnaire study, from which n = 100 respondents compl eted demographic questions and the
VCSES and were included in the study. Multiple background choice was possible. Respondents

were aged between 21 and 60 years, with 0 to 42 years of experience in healthcare. These were
psychologists (n = 38), nurses (n = 32), doctors, including chief physicians and resident doctors (n

= 20), nursing students (n = 8) and others (n = 6). The mean age of the respondents was 39 years,

and the mgjority were female (n = 79, 79 %). All respondents reported having done an internship

or having worked in the Norwegian specialized healthcare system, 4 % of them practiced or had
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practiced in a somatic outpatient clinic, 36 % in a non-somatic outpatient clinic, 13 % in both clinics
and 6 % in neither. A total of 65 % reported having knowledge of VCs, 58 % reported having
experience of VCs, and 51 % reported using or having used V Cs with patients, 6 % of which reported
that having used V Cs more than three times per week and 45 % less than three times per week.
Reliability
We first used Cronbach’s alphato investigate the internal consistency of the scale, i.e., the
interrelatedness of the items in a measure and how well the items measure the same construct. To
reduce the number of items, we then performed an item analysis on the original 15 items by iteratively
removing the items with lowest item-to-scale correlations (Ferketich, 1991) while maintaining
Cronbach’s alpha (Cronbach, 1951) above 0.9. Threeitems (2, 3, and 5) were removed and the final
scale was reduced from 15 to 12 items.
Construct validity
Dimensionality
We tested the 12 remaining items of VCSES for construct validity by conducting EFA using principal
component extraction with varimax rotation and a requirement of eigenvalue > 1 for including factors.
We tested the requirements for EFA by a Kaiser-Meyer-Olkin (KMO) test that assesses the suitability
of datafor factor or principal components by measuring the degree of correlation between variables.
An acceptable KMO value (above 0.5) suggests the dataset is suitable for analysis.

The sample size necessary to perform EFA is mainly dependent on the number of itemsin the
scale. We used the approach that there should be at |east five observations for each item (Hair, 2019).
Hence, for a 12-item scale, we needed at |east 60 respondents. We thus met this criterion with our
sample of n = 100 respondents.

Additionally, to assess construct validity, we examined single items' cross |oadings with 12-
item VCSES and the distribution of scores on the scale (ceiling and floor effects).
Convergent and divergent validity
Asthe data were not normally distributed, we used Spearman non-parametric correl ations between
V CSES and the Digital Competence Questionnaire and between VCSES and the General Self-
Efficacy Scale to examine convergent validity, and between VCSES and the WHO-5 Well-Being

Index to examine divergent validity.
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Reliability

Study 2: Results

The first Cronbach’s apha of the original 15-item-scale resulted in Cronbach’s alpha=.972. The

item analysis resulted in removal of three items (items 2, 3, and 5) from the 15-item VCSES, which

resulted in a 12-item VCSES. In the 12-item version, Cronbach’s aphawas .974, which indicates

high correlation among the items in the scale.

Construct validity

EFA on the 12-item V CSES revealed one component with eigenvalue > 1, which explained 78 % of

the variance. The requirements for EFA were met with the KMO = 0.915. Examination of the single

items' cross loadings with the 12-item VV CSES showed that all 12 items had correlation with VCSES

>0.8. (Table 1).
Tablel

Component matrix

Item

Rough English translation FROM
NORWEGIAN

Component 1

14

15

| can organize and carry out video
consultations with patients, despite this
entailing new tasks and/or changes

in my usual work routines in my work
environment.

| can organize and carry out video
consultations with patients so that |
can comply with the organization’s
rules and guidelines in my work
environment.

| can organize and carry out video
consultations with patients so that |
can observe, hear, and communicate
information in connection with video
consultations with patients in my work
environment.

| can organize and carry out video
consultations with patients despite
negative attitudes in my work
environment and/or the patient’s
environment.

| can organize and carry out video
consultations with patients despite
various delays in my work environment
and/or the patient’s environment.
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10

Item

Rough English translation FROM
NORWEGIAN

Component 1

11

10

12

13

| can organize and carry out video
consultations with patients even if | am
tired in my work environment.

| can organize and carry out video
consultations with patients despite
negative experiences in my work
environment and/or the patient’s
environment.

| can organize and carry out video
consultations with patients even if | am
stressed in my work environment.

| can organize and carry out video
consultations with patients so that
the image and sound quality is

good enough for me to make good
professional judgments in connection
with video consultations with patients
in my work environment.

| can organize and carry out video
consultations with patients despite the
fact that | do not have a colleague with
whom | can confer, when necessary, in
my work environment.

| can organize and carry out

video consultations with patients
despite technical challenges and/or
uncertainties in my work environment
and/or the patient’s environment.

| can organize and carry out

video consultations with patients
despite various distractions and/or
disturbances in my and/or the patient’s
environment.

.898

.890

.879

.851

.849

.825

.803

Note. Items 2, 3 and 5 were removed from the primary 15-item VCSES.

The distribution of scores on scale was not heavily concentrated around the highest (ceiling)

or lowest (floor) possible values (Table 2). This suggests that the scale may be more reliable and valid

because it can capture variationsin the VC self-efficacy construct without being limited by an excess

of high or low values.

Table?2

Descriptive statistics for theindividual items
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Item Mean (SD) Median C.l. low C.l. high
1 51.60 (33.84) 50.00 44.89 58.31
4 59.70 (37.24) 70.00 52.31 67.09
6 49.00 (34.63) 50.00 42.13 55.87
7 63.30 (36.02) 70.00 56.15 70.45
8 52.10 (34.56) 50.00 45.24 58.96
9 57.90 (35.14) 60.00 50.93 64.87
10 54.80 (35.41) 60.00 47.77 61.83
11 63.50 (35.00) 70.00 56.56 70.44
12 61.50 (35.60) 70.00 54.44 68.56
13 52.00 (35.48) 50.00 44.96 59.04
14 62.50 (36.66) 70.00 55.23 69.77
15 59.30 (36.93) 70.00 51.97 66.63
VCSES 57.27 (31.31) 65.42

Note. *Items 2, 3 and 5 were removed from the preliminary 15-item VCSES.

Convergent validity

We observed a statistically significant moderate positive correlation between scores from 12-
item VCSES and the Digital Competence Questionnaire (see Table 3). Thisfinding supported
our hypothesis that we should observe positive correlation between V C self-efficacy and digital
competence.

We observed a statistically significant weak positive correlation between scores from 12-
item VCSES and the General Self-Efficacy Scale (see Table 3). Thisfinding partially supported our
hypothesis that we should observe positive (moderate) correlation between V C sdlf-efficacy and
general self-efficacy. However, this correlation was weak.

Divergent validity

We observed a statistically significant weak positive correlation between scores from 12-item VCSES
and the WHO-5 Well-Being Index (see Table 3). Thisfinding partially supported our hypothesis that
we should observe no or aweak correlation between video consultation self-efficacy and well-being,
given that they are not theoretically similar constructs.

Table3
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Fpearman correlations for 12-item VCSES

12-item VCSES****

Digital Competence Questionnaire*** Correlation coefficient AT 4%
Sig. (2-tailed) p <001
N 96

General Self-Efficacy Scale *** Correlation coefficient .209*
Sig. (2-tailed) .048
N 90

WHO-5 Well-Being Index *** Correlation coefficient .214*
Sig. (2-tailed) .040
N 93

Note. *Correlation is statistically significant at the .05 level (2-tailed).** Correlation is statistically significant at the .01 level (2-

tailed).*** Ordinal variable. ****Continuous variable.

Discussion

In Study 1, we developed a new V CSES using the Del phi methodology. This approach allowed us to
gather expert opinions on potentia items for inclusion in the scale and identify new items. The Delphi
method has been used previoudly in the development of other self-efficacy scales (Kim et a., 2020)
and is expected to be widely used in scale devel opment the future.

In Study 2, we found promising results regarding reliability and construct validity of 12-item
VCSES. We found evidence for ahigh level of internal consistency among the items, suggesting that
they are measuring the same underlying construct, and as such that VCSES is reliable. Furthermore,
the EFA results suggest the items are measuring one single underlying construct (self-efficacy in
video consultations). The strong variance explained points to the scale’ s robust factor structure and
reliability. The single-factor structure simplifies interpretation and use, allowing all itemsto be
combined into a single score for self-efficacy in VCs. We observed a statistically significant moderate
positive correlation between scores from the VCSES and the Digital Competence Questionnaire, as
we hypothesized. However, we did expect that this correlation would be stronger. The correlation

may naturally vary due to random fluctuations or sample size limitations. Furthermore, we observed
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astatistically significant weak positive correlation between scores from 12-item VCSES and the
General Self-Efficacy Scale, indicating that video consultation self-efficacy is positively associated
with general self-efficacy, as we hypothesized. Nevertheless, the correlation observed was weak,
indicating that there is not a strong resemblance between video consultation self-efficacy and general
self-efficacy. Indeed, VC self-efficacy and general self-efficacy are related, but they differ in their
focus and application. General self-efficacy refersto an overall belief in one’ s abilities, whereas

V C self-efficacy refersto a specific competence. We therefore suggest that in future validations,
convergent validity should be assessed by examining correlations between VCSES and other more
similar measures such as scales measuring self-efficacy in use of technology.

Regarding divergent validity, we observed a statistically significant weak positive correlation
between scores from 12-item VCSES and the WHO-5 Well-Being Index. This partly supports our
hypothesis that these theoretically different constructs should not covary. However, our results also
suggest that these constructs do correlate to some degree, which may suggest that they may be more
theoretically aligned than we initially assumed. We therefore suggest that in future validations,
divergent validity should be assessed between VCSES and other more dissimilar measures. Overall,
our analyses showed areliable unidimensiona 12-item VCSES. However, the scale may contain
redundant items and could possibly be shortened.

Implications

V CSES has the potential to contribute to the evolution and improvement of VC services by providing
assessment of V C self-efficacy among practitioners. The scale may be used to shed light on the
barriers and facilitators in the acceptance and adoption of VCs. By understanding practitioners
perceived capabilities and limitations, healthcare leaders may better organize and carry out VCs. They
may also tailor strategies aimed at addressing specific challenges or concerns, such as technological
proficiency, and at enhancing practitioners’ confidence, competence, and safety.

The VCSES we devel oped, should be examined in future studies. After being further
validated, it has the potential to be used to conduct comparative analyses across diverse healthcare
settings, clinical specialties or geographic locations. As such, it may be valuable to better understand
why V C self-efficacy varies, alowing for the identification of contextual factors influencing
practitioners’ beliefs regarding confidencein VCs. Moreover, the use of VCSES in longitudinal
studies may provide insights into the evolution of video consultation self-efficacy over time. Tracking

changesin practitioners’ belief levels and identifying factors contributing to these changes can
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potentially impact the optimization of VCs services. Finally, the results from VCSES may inform the
development of healthcare guidelines related to best practices of VCs services.

Limitations

Respondents were anonymous and as such, we did not confirm whether they were eligible or not

in neither Study 1 nor Study 2. Also, the attrition in the two Delphi study phasesis a drawback.
Moreover, after the first Delphi round, differencesin experts’ justificationsindicated a possible
misunderstanding of the concept of self-efficacy. Asaresult, for the second round, we requested
experts to prioritize items, focusing on just challenges (not self-efficacy) within Norwegian
specialized healthcare. In addition, the sample size in Study 2 was on the verge of acceptability.
Conclusions

Thisisthefirst report on development of a Norwegian VCSES. We developed a 12-item scale

and assessed reliability and validity of this measure. Our results suggest that the 12-item VCSES
isaunidimensional (one component) reliable, and valid measure for assessment of practitioners
self-efficacy in providing video consultations to patients in the current context. The scale should
undergo further validation in diverse contexts involving more respondents, using comprehensive
methods such as confirmatory factor analysis or item response theory, and including more similar and
different measures of constructs to resolve ambiguity in results for convergent and divergent validity.
Upon comprehensive validation, the scale may be relevant for use among Norwegian practitioners,

psychologists, and healthcare leaders.
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