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<ABSTRACT>

Development and Validation of Nurse Competency Inventory for

Patient Engagement

Patient engagement is “the desire and capability to actively choose to participate in
care in a way uniquely appropriate to the individual, in cooperation with a healthcare
provider or institution, for the purposes of maximizing outcomes or improving experiences
of care.” Patient engagement increases healthcare quality, improves health outcomes,
reduces healthcare expenditures, and has other significant effects. Healthcare providers’
encouragement of patient engagement in health care process is positively correlated with
both patients’ willingness to participate in health care process and the intervention
implementation rate. However, there is not currently a scale that measures patient
engagement from the healthcare providers’ perspective. Therefore, in this study, we aimed
to develop an inventory that can systematically measure nurse's competency for improving
patient engagement by utilizing a theoretical model that can explain the patient-nurse
partnership within patient engagement in the transformative healthcare environment system.

The development of the inventory is largely divided into three stages. First, the
factors of nurse competency to improve patient engagement were identified through
theoretical phase and field-work phase. Second, a preliminary inventory was derived by

generating items according to the factors. Third, the inventory was finalized through
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validity and reliability test.

For the preliminary items, 44 items were derived according to seven factors, and
content validity was tested by eight experts. Based on expert validity and pre-test, 40
preliminary items were derived. In order to test the reliability and validity of the 40
preliminary items, a survey was conducted with 422 nurses who performed direct nursing
among nurses with more than three years of experience working in general hospitals with
more than 300 beds in South Korea. 50% of the collected 422 data were randomly selected,
and item analysis, item-total score correlation, reliability at the time of item removal,
exploratory factor analysis, and inter-factor correlation, and internal consistency reliability
were first tested with sub sample 1.

As a result, a total of five factors and 26 items were extracted, 1) assessing the
patient's physical and psychological conditions, preferences, values and beliefs, 2)
encouraging and creating a comfortable atmosphere, 3) sharing information for more equal
partnership, 4) managing barriers, 5) cultivating professional knowledge and attitude.
Second-order confirmatory factor analysis was performed with sub sample 2 based on the
correlation between high factors and the cyclical relationship between factors according to
the theoretical framework. GFI=.86, SRMR=.05, RMSEA=.05, CFI=.90, NFI=.77,
indicating the overall goodness of fit of the model that met or approached the standard. The
Cronbach's a value of the inventory was found to be .92 (.60 to .76 for each factor), so the
reliability of internal consistency was also secured.

Based on the above results, a nurse competency inventory for patient engagement



was developed on a self-reported 5-point scale consisting of five factors and 26 questions.
This inventory is a second-order model, and it can be measured using the total score of the
five factors or the average of the total scores, and the higher the score, the higher the
competency is interpreted. It is expected that this tool will be used as basic data for
competency development by confirming the nurse's competency to improve patient
engagement. In addition, patient engagement is enhanced through the measurement and
development of nurses' competency, thereby promoting the ultimate goal of improving

patient health outcomes.

Keywords: nurse, patient engagement, competency, inventory development, validation
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|. INTRODUCTION

1. Background

Patient engagement is “the desire and capability to actively choose to participate in
care in a way uniquely appropriate to the individual, in cooperation with a healthcare
provider or institution, for the purposes of maximizing outcomes or improving experiences
of care.” (Higgins et al., 2017). Patient engagement increases healthcare quality (Liang et
al., 2018), improves health outcomes (Greene & Hibbard, 2012), reduces healthcare
expenditures, and has other significant effects (Barello, Graffigna & Vegni, 2012; Shively
et al., 2013; Fleurence et al., 2013). Healthcare providers’ encouragement of patient
engagement in health care process is positively correlated with both patients’ willingness
to participate in health care process and the intervention implementation rate (Bishop &
Macdonald, 2017; Davis & Vincent, 2011; Drenkard, Swartwout, Deyo & O’Neil, 2015;
Duhn & Medves, 2018; Thyssen & Beck, 2014). Therefore, healthcare providers should

promote patients’ agency in promoting their own health (Deyo et al., 2016).

Nurses play a critical role in helping patients actively engage in their own
healthcare (Barello et al., 2012;Lammon et al., 2010). Through the relational and
educational aspects of nursing care, nurses can support patient engagement, which
ultimately improves patients’ quality of life (Gruman et al., 2010; Jerofke et al., 2014;
Barello and Graffigna, 2015a; Jenerette and Mayer, 2016). However, many studies on

patient engagement have focused on the use of new devices or platforms(Manias et al.,
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2020), not patient engagement through the patient-nurse relationship. The role of nurses in
these studies is often limited to that of an informant (Welch & Fournier, 2018; McQuaige,
Corbitt, Nahm & Son, 2019). In addition, only one nursing study applying the concept of
patient engagement has been conducted in South Korea and it was a relatively foundational
study (Lee et al., 2019). The numerical and qualitative expansion of patient engagement
studies requires appropriate assessment scales to measure patient engagement (Boivinet al.,
2018), but few such scales have been found to be effective (Carman et al., 2013; Duke,

Lynch, Smith & Winstonley 2015; Graffigna, Barello, Bonanomi & Lozza, 2015).

There is not currently a scale that measures patient engagement from the healthcare
providers perspective. The Clinician Support for Patient Activation Measure (CS-PAM) is
the most widely used scale to measure patient engagement, but it was developed to measure
clinicians’ beliefs about patients’ roles in treating chronic diseases (Hibbard, Collins,
Mahoney, & Baker, 2010), so it is suitable for measuring the attitudes of community-based
healthcare providers but is not appropriate for use in acute care settings. In addition, it
measures only clinician attitudes, excluding their knowledge, skills, and attitudes about
patients’ roles in healthcare processes. It is not suitable for measuring healthcare providers’

competency to make patients be involved in healthcare.

The Patient-centered Care Competency (PCC) scale developed in South Korea
measures patient-centered nursing competencies among nurses working in hospitals

(Hwang, 2013). However, it has only been subject to exploratory factor analysis, not
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validity analyses, so its validity has not yet been established. In addition, it uses conceptual

99 ¢

terms such as “patient-centered care,” “empowerment,” and “partnership,” which makes
many questions difficult for respondents to understand because they often do not have the
specific knowledge required to understand what is being asked. Furthermore, the CS-PAM
and PCC scales were developed in 2010 and 2013, respectively, but the concept of patient
engagement, which includes ideas about information technology management and health
literacy, was introduced in 2013 (Carman et al., 2013). The measurement scales do not
include these contents, essential characteristics of patient engagement (Drenkard,
Swartwout, Deyo & O’Neil, 2015). The development of inventory that has been validated
by reflecting the concept of patient engagement can be used in relevant research to improve
patient healthcare satisfaction, prevent safety incidents involving patients, deliver financial

benefits to hospitals, and help nurses improve as professionals by accurately measuring

their ability.

Therefore, in this study, we aimed to develop an inventory that can systematically
measure nurse's competency for improving patient engagement by utilizing a theoretical
model that can explain the patient-nurse partnership within patient engagement in the
transformative healthcare environment system (Drenkard., Swartwout, Deyo, & O’Neil,

2015).



2. Purpose

The purpose of this study is to develop an inventory to measure nurse competency
for patient engagement. This study’s goals were to:
1) To identify the factors that constitute nurse competency to improve patient
engagement.
2) To develop a preliminary inventory for measuring nurse competency to improve
patient engagement.
3) To identify the validity and reliability of a preliminary inventory for measuring

nurse competency for improving patient engagement.

3. Definition of terms

3.1. Patient engagement

Patient engagement is “the desire and capability to actively choose to participate in
care in a way uniquely appropriate to the individual, in cooperation with a healthcare
provider or institution, for the purposes of maximizing outcomes or improving experiences

of care” (Higgins et al., 2017).

3.2.  Competency
A competency is an individual’s ability to successfully fulfill a socially demanded
role and can include both cognitive and non-cognitive characteristics, such as knowledge,

skills, attitudes, emotions, values, and motivations (OECD, 2002).



Therefore, nurses’ competencies for improving patient engagement in this study
refer to their cognitive and non-cognitive characteristics that can be used to encourage
patients to actively participate in and make decisions about their care as part of their

treatment team. (Al-Tannir, AlGahtani, Abu-Shaheen, Al-Tannir & Al-Fayyad, 2017).



II. LITERATURE REVIEW

This chapter focuses on the concept of patient engagement, nurse competency to

improve patient engagement, and patient engagement related scales.

1. Patient engagement

1.1. Concept

Patient engagement has become more important recently with the increasing
emphasis on the relationship between patients and healthcare providers as a partnership. It
first began to be discussed in the 1990s and the frequency with which it was cited on the
Web of Science quadrupled between 2019 and 2020 as an important factor in high-quality
healthcare delivery (Schenk, Bryant, Van Son & Odom-Maryon, 2019). However, despite
the increasing interest in and implementation of patient engagement concepts, a consensus
has not been achieved about its definition (Murali & Deao, 2019). Patient-centered care,
which is a similar concept, holds that patients should be provided with “care and that patient
values guide all clinical decisions with respect to individual patients’ preferences, needs,
and values” (Fridberg et al., 2013). Another similar concept, patient activation, is “the
willingness and ability of patients to act independently and manage their health,” which is
different from patient engagement (Hibbard, 2013).

Patient experience, which is also different from patient engagement, is widely used
to measure patients’ perceptions of their personal healthcare experiences (Ahmed, Burt, &
Roland, 2014) and values patients’ overall experience as the “whole of the interactions
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formed by the organization and culture that affect the patient’s perception and treatment”
(Wolf, 2013). The similar concept that is most frequently discussed in South Korea is
patient participation, which is defined as “participating in the process of determining one’s
health concerns,” which differs from patient engagement because patient participation is
limited to patient participation in decision-making, not care (Deyo et al. 2016). Patient
engagement is “a set of organizational policies and procedures that include patients and
families as members of the healthcare team in the behavior of patients, families and health
professionals and encourage collaborative partnership with healthcare providers” (Carman
et al., 2013) (Table 1).

Although the concepts of activation and engagement overlap to some degree, they
consider different breaths of healthcare relationships. Activation is mainly limited to the
prototypical doctor-patient consultations while engagement considers healthcare in
multiple ways (Menichetti et al., 2014). Activation is also mainly related to the cognitive
and behavioral components of patients’ attitudes toward healthcare and is conceptualized
as an incremental attitude that patients may develop. However, engagement more
holistically considers patients’ perceptions about their health conditions and perceives
psychological conditions as a multi-stage development process (Graffigna et al., 2014).
Patient engagement is a “process-like and multidimensional experience, resulting from the
conjoint cognitive (thinking), emotional (feeling), and conative (acting) enactment of
individuals toward their health management(Graffigna et al, 2014). In this process, patients

go through four subsequent positions. The unachieved synergy among the different
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subjective dimensions (thinking, feeling, and acting) at each stage of the process may
inhibit patients’ ability to engage in their care” (Graffigna et al., 2014).

Patient engagement has four main characteristics: personalization, access,
commitment, and therapeutic alliance (Higgins, Larson & Schnall, 2017). Personalization
is presenting interventions and therapeutic strategies that reflect the patient’s personal
disposition, environment, and needs, such as their literacy, cultural background, attitudes
toward treatment interventions, and the availability of a care support system, such as their
ability to acquire and comprehend information related to therapeutic decision-making.
Accessibility refers to a patient’s ability to obtain the necessary information or institutional
resources with some degree of confidence and includes various characteristics, such as
functional literacy, geographic location, and socioeconomic status. Commitment is the
cognitive and emotional factors that stimulate patients to use available resources, such as
those that induce patients to better understand their conditions and a willingness to take
action over a certain period of time by themselves or in cooperation with others.
Therapeutic alliances differentiate patient engagement from related concepts, such as
patient empowerment, participation, and self-management. Therapeutic alliances are
partnerships between patients and healthcare providers formed to pursue health goals.
These relationships are different from traditional patient-healthcare provider relationships
that are based on the authority of the healthcare provider and the normative role of medicine.

Based on these attributes, patient engagement is the desire and ability of an

individual to participate in their own treatment in cooperation with healthcare providers to
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maximize health outcomes or treatment experience. To engage patients, their care should

be tailored to their individual needs, they should have access to relevant information and

resources, they should be addressed with behavioral change strategies appropriate for their

cognitive and emotional conditions, a mutually supportive relationship should be

established between patients and healthcare providers.

Table 1. Definition of terms related to patient engagement

Term

Definition

Patient-centered care

“Providing care that is respectful of and responsive to individual patient
preferences, needs, and values and ensuring that patient values guide

all clinical decisions (IOM, 2001)”

Patient activation

“Emphasizes patients’ willingness and ability to take independent

actions to manage their health and care (Hibbard & Greene, 2013)”

Patient participation

“The involvement of the patient in the decision-making process

regarding health issues” (www.ncbi.nlm.nih.gov/mesh)

Patient engagement

"Patients, families, their representatives, and health professionals
working in active partnership at various levels across the health care
system— direct care, organizational design and governance, and
policy making—to improve health and health care” (Carman et al.,

2013)




1.2. Patient engagement research in South Korea

A search for the term “patient engagement” in the Research Information Sharing
Service returned 20 articles, eight of which were confirmed to be related to patient
engagement as determined by their titles and abstracts. Of those eight articles, textual
analysis showed that four were about patient participation, three were about patient
engagement, and one was about patient participation culture. In South Korea, the term
“patient engagement” was used first in 2011 to discuss patient participation (Lee, 2011).
Most patient engagement studies conducted in South Korea analyzed the relationship
between patient participation and patient safety. Of those eight studies, five studies were
conducted on patients and three studies were conducted on healthcare providers (Table 2).

Of the three studies about patient engagement, only Pyo et al. (2018) actually used
the concept, but did not present an exact definition of the term. Lee et al. (2019) used the
concept of patient engagement for the first time in a domestic nursing study. They
investigated the degree to which patient engagement affected nursing service performance
and how nurses’ perceptions affected patient engagement in South Korea. They identified
the degree to which patients were engaged in nursing. Jang (2019) conducted a qualitative
study using focus group interviews with patients, medical professionals, and those involved
in medical litigation to identify the factors that affect patient engagement. These two studies
showed that patient engagement improves patient health outcomes in South Korea (Jang,
2019) and nursing performance (Lee et al., 2019).

Few studies related to patient engagement and patient participation have been
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conducted in South Korea and, of those that were conducted, more were about patient
participation than patient engagement. Both concepts were studied to prevent accidents and
improve patient safety. Patient engagement still needs to be properly defined quantitatively

and qualitatively.
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Table 2. Patient engagement research in South Korea

Author . Definition of patient
Aim Results
(year) engagement [Scales]
Lee Examining the effects of The cleanliness of the medical environment has a Patient participation: behavioral
(2011) multidimensional components of positive effect on patient participation, the presence of ~ concept that refers to the actions
patient participation on health a third party has a negative impact on the patient's and resources supplied by
outcomes in the medical service emotional participation, the doctor's patient-centered customers for service production
environment communication has a positive effect on patient and delivery and includes
participation, and the therapeutic outcome has a customer’s mental, physical and
positive effect on psychological well-being emotional input
[Researcher development]
Kim & Ana_lyze the effect qf the treatment The. gleanliness of the treatment e?n.viro.nment has a Patient participation: ‘The
Lee environment on patient positive effect on behavioral participation. The older .
. S . degree of effort that patients put
(2016) participation in the process of the patient's ages, the greater the emotional . . .
o . . S . . into behavioral, emotional, and
providing medical services and the  participation and the presence of a third party in the . . L
: . . o . . informational participation in
moderating effect of negative treatment environment positively affect informational e .
. : . . . . s . providing information necessary
emotions in the relationship and emotional involvement. The patient's negative . L
. . . . for medical services in the
between them emotions harmed informational and emotional . .
. . production process of medical
involvement, and the time pressure of the treatment N
. . . services
environment damaged the patient's informational
. [Researcher development]
participation level
Pyo et al. Develop and evaluate the Patient safety education led to statistically significant Patient engagement: No
(2018) effectiveness of patient safety difference in pre and post educating in the tendency to  definition

education for the general public in
order to promote overall awareness
of patient safety, including patients,
and to induce engagement in
patient safety

choose medical institutions according to whether they
are certified by medical institutions, intention to
accompany guardians when visiting medical institutions,
intention to reflect patient's opinion on test or treatment,
intention to participate in preventive activities related to
infections, and to participate in fall prevention activities.

[Researcher development]
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Author

Definition of patient

Aim Results
(year) engagement [Scales]
Shin & Yoon Understanding the patient The higher the evaluation of individual competency, Patient participation culture:
(2019) participation culture of nurses in organizational support, and human resource Interaction with patients to
the nursing-care integrated service appropriateness for patient participation, the higher the =~ improve the quality of medical
ward, identifying the nursing work  degree of information sharing activity, which is care refers to common beliefs,
environment, information sharing interaction with patients, and the higher degree of values, attitudes, and behaviors
activities, and attitudes of nurses acceptance of cooperative relationships with patients, formed based on personal
toward patient participation, which  indicating a positive attitude toward patient competence, organizational
are components of the patient participation. situation, and work structural
participation culture, and factors. (Malfait, Eeckloo, Van
understanding the relationship Dacle, & Van Hecke, 2016)
between each factor [PaCT-HCW]
Lee Identify the willingness to Inpatients' willingness to participate in patient safety Patient participation: Patient
(2018) participate in patient safety for was generally high, and opinions on patient participation  participation in patient safety
inpatients were also positive. The desire to participate in asking emphasizes the patient's active
questions about the medical staff's judgment or role and engages the patient in
confirming the medical staff's behavior was low, and the  preventing patient safety events
opinions about the accessibility of the medical staff and  and preventing errors before
the sufficiency of explanation and information were they reach or harm the patient.
somewhat negative. (Koutantji, Davis, Vincent &
Coulter, 2005; Vincent &
Coulter, 2002)
Kang & Identify the patient safety To promote patient safety awareness and participation, Patient participation:
Park awareness and patient participation  consider the patient's education level, age, occupation, Emphasizing the active role of
(2019) level and identify the influencing hospitalization experience, department, surgery and the patient in preventing patient

factors for patients in the
department of hematology and
oncology department of daily
tertiary general hospitals

procedure experience, and patient participation
education experience.

safety incidents and patient
participation (Lee, 2011)
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Author

Definition of patient

(year) Aim e engagement [Scales]
Lee To investigate the performance of Recognizing patients and their families as advisors and  Patient engagement: The desire
(2019) patient engagement nursing partners who decide directions together, compliance and ability to choose active
services perceived by nurses with communication procedures and sharing of participation in care in unique
and necessity. procedures, and education and management of ways by working with health
discharge planning are relatively well done. In the case  care providers to maximize
of bed handover, the need for nurses to recognize it was  treatment outcomes and patient
very high, even though it is not currently being experiences. (JCIL, 2009)
implemented. [Researcher development]
Jang Proposal of revitalization measures  Influencing factors on patients’ engagement in patient Patient engagement: The
(2019) by exploring patient engagement safety activities are the patient's active and independent  patient's active participation in

experiences and influencing factors
of patients and medical personnel
(doctors and nurses) for patient
safety in Korean medical
institutions

participation attitude, difficulty in requesting
cooperation from guardians, lack of trust between
patients and medical personnel, access to patient safety
education, difficulty in sharing patient safety incidents,
insufficient medical personnel, and overworked

care, whereby patients,
caregivers, and health care
providers work together to
strengthen the patient's influence
in care decisions at both the
individual and organizational
levels. (Coulter, 2012)
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2. Patient engagement scales

2.1. Patient perspectives

Patient engagement can improve healthcare outcomes, such as mental and physical
health, quality of life after discharge, clinical safety, participation in self-management, and
reduced patient financial expenditures as a result of reduced use of medical institutions
(Duke, Lynch, Smith, & Winstanley, 2015). Reliable data about patient readiness to engage
in their treatment can serve as the basis for developing patient engagement strategies
(Greene & Hibbard, 2012).

To identify scales for measuring patient engagement in healthcare, a literature
review was conducted using the Pubmed, CINAHL, Web of Science, and SCOOUS
databases using forward searching. We searched titles, abstracts, keywords, and subject
headings of articles written in English that were published before April 1, 2020 using the
following search term: “‘patient engagement’ AND ‘measurement’” AND ‘scale
development.’”

A total of 1,158 articles were returned of which 1,100 were excluded for not being
related to measuring patient engagement. Studies that measured patient engagement
readiness were then selected based a review of their abstracts. The final analysis included
three studies, all of which were quantitative and each of which used a different scales,
namely either the Patient Activation Measure (PAM), the Patient Engagement in Healthcare
Questionnaire, and the Patient Health Engagement Scale (PHE) (Table 3).

The PAM assesses patient activation and related psychological characteristics
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(Hibbard, Stockard, Mahoney & Tusler, 2004). Activated patients play essential roles in
managing their own care, collaborating with healthcare providers, sustaining their own
functioning, and preventing health declines. The PAM consists of 22 items of which two
are related to patient roles in managing their own care, 10 are related to their confidence in
their ability and knowledge of how to take action related to patients’ self-management, six
are related to their actual actions related to patients’ self-management, and four are related
to continuing to maintain these behaviors under stress.

The PAM has a Cronbach’s alpha of .91 and it was shown to be valid in a study
with 1,515 adults over 45 years old. The PAM’s 22 items have a calibrated scale range of
38.3-54.5 on a theoretical 0—100-point scale. A shortened form consisting of 13 questions
was developed in 2005 that has been translated into Dutch, Chinese, and Hebrew and is
widely used around the world. However, it has a limitation. The limitation is that it only

measures patients’ self-management. The PAM measures patient self-management ability,

which excludes cooperation with medical staff and a more active patient role in their own
care. For instance, patients’ ability to gather information on providers, treatments, and
diagnoses; participate in decision-making; collaborating and communicating with their care
team; and providing feedback about the care they have received (Agency for Healthcare
Research and Quality, 2018; Drenkard, Swartwout, Deyo, & O’Neill, 2015).

The PHE scale was developed based on the PHE model (Graffigna et al, 2015).
According to the PHE model, patients differentially engage in treatment management based

on their emotional, cognitive, and behavioral characteristics. For example, patients who are
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diagnosed with severe conditions may be unable to fully participate in managing their care
for emotional reasons. The PHE scale was designed to measure how well patients can
manage their health by dividing acceptance patterns and behaviors into stages.

The PHE scale originally consisted of nine ordinal items but after a pilot phase it
was reduced to five items that can be responded to along a 7-point scale. CFA (CF1=0.981,
RMR =0.018, RMSEA = 0.059) and test-retest reliability tests (ICC = 0.95; CI = 0.90—0.97)
conducted on 382 chronically ill adult patients showed that the PHE scale was reliable and
valid. It is a useful and convenient way to understand how much patients can participate in
their healthcare. In addition, the scale checks the psychological aspect of how prepared the
patient is to engage in health care through the composition of the items according to the
psychological stage of accepting the disease. However, since all of the items solely focus
on the patient's psychological part, other factors that may affect patient participation, such
as the patient's surroundings or the ability of the medical staff to utilize the support resource
system, are excluded. Therefore, there is a limit to measuring the comprehensive aspect of
how much patients can engage in health care and what make them to be engaged.

Lastly, the Patient Engagement in Health Care Questionnaire was developed based
on the core components of participation, including acknowledging the patients as having
critical knowledge about their own care needs and promoting self-care and autonomy as
well as shared decision-making in 2019(Wu, Ye, Wu, & Zhao, 2020). It was designed to
measure patient engagement: information interaction, engagement in treatment and care,

engagement in decision-making, and engagement in improving care quality and safety. The
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patient engagement in health care questionnaire preliminarily consisted of 51 items, and it
was reduced to 19 items with the 5-point scale. As a result of the CFA (x*df =2.245,
RMSEA=0.054, RMR=0.039, CFI =0.903, PGFI =0.725) and test-retest reliability tests
(ICC = 0.88; CI = 0.81-0.89) on 364 patients were those who had been hospitalized for
more than three days, the reliability and validity of this scale were secured. Unlike the
previous two scales, this scale includes specific questions about how the patient
communicates with the medical staff, selects the medical staff, and takes active actions for
their safety. In particular, information exchange, which is most emphasized in patient
engagement, is the patient's health. It is a scale that reflects the concept of patient
engagement well by expanding patient roles. Therefore, the Patient Engagement in Health
Care Questionnaire can identify the level of overall patient engagement and specific patient
engagement behavior from admission to discharge.

In summary, as a result of reviewing and evaluating the patient engagement scales
measured by patients so far, among the scales adapting the concept of patient engagement
was only the patient engagement in healthcare questionnaire. Although patient engagement
tools for patients began to be developed before those for medical staff, the scales addressed
patient-healthcare provider partnerships, which are a key element of patient engagement.
Therefore, in order to increase patient engagement, scales to measure it from the patient

perspective should continue to be developed.
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Table 3. Scales for patient engagement of patient perspective

Scale

Components Number

(Author, year, country) of Items Reliability Validity
Patient activation measure Believes active role 22 Cronbach’  Construct and
[PAM] important salpha .91 criterion validity
(Hibbard et al., 2004, USA) Confidence and with SF8
Develop a measure for assessing knowledge to take (r=.38,p<.001)
‘“‘activation,” and the action
psychometric properties of that Taking action
measure. Staying the course

under stress
Patient health engagement scale Black out 5 Cronbach” CFA
(Graffigna et al, 2015, Ttaly) Arousal salpha .85 CFI = 098I,
The new patient’s identity Adhesion RMR = 0.018,
occurring after the disease Eudemonic project RMSEA=0.059
diagnosis (and of the consequent
reframing
of daily routines, values, and
projects) has to be considered in
order to understand patients’
engagement
Patient engagement in health Communication and 19 Cronbach® CFA
care questionnaire information salpha .92  y%/df=2.245,
(Wu et al, 2019, China) exchange RMSEA=0.054,
Develop the Patient Engagement Engaging in RMR=0.039
in Health Care Questionnaire and treatment and care CFI1=0.903,
to test its psychometric properties. Engaging in PGFI =0.725
decision-making
Giving feedback

about care quality
Monitoring care
safety

Choosing health
care providers

2.2. Healthcare provider perspective

To identify tools for measuring patient engagement in healthcare from the

healthcare provider perspective, a literature review was conducted using the Pubmed,

CINAHL, Web of Science, and SCOOUS databases using forward searching. We searched

titles, abstracts, keywords, and subject headings of articles written in English that were

published before April 1, 2020 using the following search term: “‘patient engagement’
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AND ‘measurement’ AND ‘healthcare providers.””

Of the 1,372 articles returned, 1,303 were excluded for not being related to patient
engagement measurement. The remaining articles’ abstracts were reviewed to determine
whether they were related to measuring patient engagement readiness. The final analysis
included four studies, all of which were quantitative and each of which was concerned with
a different scale (Table 4). However, none of the scales measured patient engagement, only
similar concepts such as patient engagement, patient activation, and patient-centered care.
The scales these studies were about were the Patient Participation Culture Tool for
Healthcare Workers (PaCT-HCW), Clinician Support for Patient Activation Measurement
(CS-PAM), the PCC scale, and the Patient-Centered Nursing Culture (PCNC) scale(Table
4)).

The PaCT-HCW (Malfait, Eeckloo, Van Daele, & Van Hecke, 2016) was designed
to patient participation culture in general wards. It measures healthcare worker-related
information, including patient participation in their own healthcare, information-sharing,
and dialogues regarding patient participation in their own healthcare (Malfait, Eeckloo, Van
Dacele & Van Hecke, 2016). It contains 52 items of which four are about competence; nine
are about support, including from ward managers and colleagues from the organizational
level; four were about perceived lack of time; 18 were about information-sharing and
dialogue; five were about factual issues; four were challenging questions; four were
notifying questions; and seven were about accepting new roles. This scale measures

healthcare providers’ personal competence in promoting patient participation in their own
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care, organizational support and factors that hinder patient participation in their own care,
healthcare providers’ attitudes about communicating with patients and patients’ questions,
nurses’ desire for patient participation in their own care, and healthcare providers’ ability
to accept new roles. The PaCT-HCW showed strong construct validity (Kaiser-Meyer-
Olkin measure = 0.905, Bartlett’s test of sphericity = 15,082.47, df = 1,485, p < 0.001)
and internal consistency (Cronbach’s alpha = .92). This tool is different from related tools
in that it has also been shown to be valid for other healthcare providers, including midwives,
doctors, pharmacists, and nursing assistants.

However, this tool has 52 items and so takes a long to complete, so it may have a
lower completion rate and fidelity of answers than other tools. This scale was developed
for healthcare providers who interact with patients admitted to wards, so it is not as
appropriate for use with healthcare providers in other contexts. It is also not nurse-centered
and so cannot measure nurses’ competencies at promoting patient participation in their own
care as accurately as other scales.

The CS-PAM is based on the PAM scale and was developed to identify clinicians’
beliefs about the chronic illness patients’ manage their won care and which patient
competencies clinicians believe are the most important for them to have to do so (Hibbard,
Collins, Mahoney, & Baker, 2010). It is composed of 14 items of which four are about the
importance of patients following medical advice, four are about the importance of patients
making their own decisions and the patient’s function as a treatment team member, four

items about the importance of patients acting as a part of their own treatment team, and two
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items on the importance of patients’ abilities to find information independently (Hibbard et
al., 2010). The CS-PAM has acceptable reliability and can differentiate between clinicians
based on their beliefs and attitudes about the importance of patient self-management
competencies and behaviors. However, it measures clinicians’ subjective judgments and
not their actual behaviors. In addition, the scale based on the Chronic Care Model, which
is more suitable for managing chronically ill patients, is not appropriate for measuring the
attitudes of patients and healthcare providers in hospitals. Therefore, it is insufficient for
measuring clinicians’ actual abilities to engage with patients. It is mainly focused on
physicians and so is of limited use when applied to nurses.

The PCC scale measures the patient-centered care competency of clinical nurses
Hwang (2015). It consists of 17 items of which six items are about patients’ perspectives,
five are about patient involvement in care processes, three are about providing patient
comfort, and three are about advocating for patients. It was evaluated on 594 nurses and its
internal consistency has a Cronbach’s o of 0.92. A study confirmed the content measuring
nursing competency in patient-centered care. However, many items are difficult for
respondents to understand because they are unfamiliar with the concepts being asked about.
For example, in the statements “I am willing to support patient-centered care for individuals
and groups with values that differ from mine” and “I describe strategies for empowering
patients and families in all aspects of the nursing process,” if respondents do not understand
what patient-centered nursing and empowerment are, then they could not respond

accurately. In addition, the items related to providing patient comfort were limited to pain.
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Furthermore, its construct validity has not been tested.

The PCNC scale measures how patient-centered a hospital’s nursing culture is and
was specifically designed for use in South Korea (Shin & Yoon, 2019). It has 54 items that
are divided into nine groups that are themselves divided into three levels. Level 1 addresses
things that affect the hospital as a whole, including executive leadership, policy and
procedures, and education system factors. Level 2 addresses things that affect nursing units,
including intermediate managers, teamwork, and working environments. Level 3 addresses
individuals, including their professional competence, how patient-centered their nursing
activities are, and their values. The scale’s internal consistency has a Cronbach’s a of .96
and its Spearman-Brown coefficient is relatively high at .80. This scale is meaningful in
that it addresses patient-centered nursing cultures specifically in South Korea and that it
addresses factors related to the hospital as a whole, including organizational culture.
However, the scale assumes that respondents “have sufficient clinical knowledge to
perform patient-centered care” and only asks about respondents’ subjective opinions
regarding the appropriateness of certain activities and actions. Thus, respondents who do
not properly understand certain concepts may not respond accurately. However, in
evaluating organizational culture in terms of nurses’ competence, this scale ignores other
external factors, such as management and policies. Moreover, it is relatively long.

Scales that measure patient engagement from both patients’ and healthcare
providers’ perspectives were examined through a literature review, which showed that these

Scales are insufficient for measuring patient engagement (Graffigna et al., 2015). The
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scales that measure patient engagement from the patient’s perspective only examine how
much self-management patients do (Hibbard et al., 2004) or their psychological state
relevant to their participation (Graffigna et al., 2015). However, they do not address
physical, mental, and environmental factors that might affect the feasibility of patient
engagement.

The recently developed Patient Engagement in Healthcare Questionnaire (Wu et
al., 2019) measures patient engagement in terms of activities, such as communicating with
healthcare providers, sharing information, participating in decision-making, and helping to
prevent safety incidents. However, scales for measuring patient engagement from
healthcare providers’ perspectives measure how much they understand and support patients’
self-care (Hibbad et al., 2010) and the hospital’s patient participation culture (Malfait et al.,
2016). They do not measure healthcare providers’ roles in encouraging and inducing patient
engagement. Among the scales developed in South Korea, the PCC (Hwang, 2015) was
significant in that it measured patient-centered nursing competencies, but it uses terms that
can be difficult for respondents to understand. In addition, it has only been validated by
exploratory factor analysis, and validity was not secured.

Patient engagement scales from the patient’s perspective continue to be developed
in terms of content and depth. Scales for measuring nurses’ competencies at understanding
and encouraging patient engagement should be developed according to the increasing
understanding of the importance of patient engagement. However, there are no scales for

measuring patient engagement from the healthcare providers’ perspective. Therefore, this
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study was conducted to develop a scale for measuring nurse competencies related to
improving patient engagement. This scale can be used to find ways to improve these
competencies, which will lead to improved healthcare quality and health outcomes and

greater roles for nurses.
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Table4. Scales for patient engagement of health care provider perspective

Total
Scale Components (Number of items) number Reliability Validity
of items
Patient Participation Culture Tool for Competence (9) 52 Cronbach’  Kaiser—
healthcare workers (PaCT-HCW) Support (9) s alpha .92  Meyer—Olkin
(Malfait et al., 2016) Perceived lack of time (4) Measure =
i i i 0.905
Measures the healthcare worker-related Information sharing and dialogue i
. S (18) Bartlett’s test
factors of patient participation and ; of sphericit
information sharing and dialogue in patient Factual questions (5) 5 fS 030 Z7
a - X= J 0
participation from the healthcare worker’s Challenging questions (4) df— 1’485' ’
perspective on general and university Notifying questions (4) )
. p <.001.
hospital wards Acceptance of a new role (7)
Clinician support for patient activation Importance of patients following 14 Cronbach” N/A
measure (CS-PAM) medical advice (4) s alpha .86

(Hibbard et al,. 2010)

To explore clinicians’ beliefs about patient
self-management and specifically assess
which patient competencies clinicians
believe are most important for their patients.

Importance of patients making
independent judgements and
taking independent actions (4)
Importance of the patient being
able to function as a member of
the care team (4)

Importance of the patient
independently seeking information

O]
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Table4. Scales for patient engagement of health care provider perspective(cont.)

Total
Scale Components (Number of items) number Reliability Validity
of items

Patient-centered care competency (PCC) Respecting patients’ perspectives 17 Cronbach’ N/A
scale (6) s alpha .92
(Hwang, 2015) Promoting patient involvement in

Help to determine which elements of care processes (5)
nurses' competency need to be emphasized Providing for patient comfort (3)
in order to enhance the transition towards Advocating for patients (3)
patient-centered care in nursing education
and clinical practice
Patient-Centered Nursing Culture Top Management Leadership (5) 54 Cronbach’  Kaiser—
(PCNC) scale Policy & Procedure (5) salpha .96  Meyer-Olkin
(Shin and Yoon, 2019) Education & Training in Measure =

Content analysis of how nurses in Korean organization level (4) 0.93
hospitals experience and perceive patient- Middle Management Leadership (8) Bartlett’s test
centered nursing culture (PCNC) to measure Supportive Teamwork (4) of sphericity
patient-centered nursing culture (PCNC) in Nursing Workplace Environment x*=12667.96,
the domestic medical environment and p <.001

culture

in nursing unit level (7)
Professional Competence (4)
Patient-Centered Nursing Activity
(11)

Values of Nurses in individual
level (6)
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3. Concept of nursing competency

Benner (1982) defined nursing competency as the ability to perform tasks with
desirable outcomes in a variety of real-world situations. Benner (1984) places
competencies in the middle of the continuum from beginner to advanced beginner,
competent, proficient, and expert. Competent practitioners can consciously plan actions but
lack flexibility and speed (Benner, 1984). Girot (1993) noted that the definition of nursing
competence is divided into behaviors such as the ability to perform tasks and psychological
constructs equal to cognitive, emotional, and psychomotor skills. However, these two
senses were not mutually exclusive. For example, psychomotor skills determine your
ability to perform tasks. Eraut & du Boulay (1999) distinguished competence as the ability
to perform tasks and roles according to the expected standards of a particular job and an
individualized set of abilities or traits of an individual. Eraut & du Boulay (1999) favored
the former definition and suggested that abilities explain a person's thoughts or actions.
However, Eraut & du Boulay (1999) acknowledged that knowing exactly what constitutes

the expected competency criterion can be problematic.

Schwirian (1978) divided nursing competency into six areas: leadership, period
issue, education, and cooperation, planning and evaluation, human
relations/communication, and professional development. These six areas are included in
the standards for nursing practice for registered nurses in the United States. (American

Nurse Association, 2010).
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Looking at the definition of nursing competence in previous studies, Campbell &
Mackay (2001) described it as 'the ability to effectively meet the overall demands of the
nursing role'. It refers to the combination of knowledge, skills, motivation, and attitude
required in various clinical settings. In other words, it has been suggested as an important
internal characteristic factor for an individual to adapt to a new environment and perform
advanced professional practice (Zhang et al., 2001). O'Shea (2002) defined it as 'having the
skills, abilities, and experience necessary to perform nursing'. In the United States, the
Nursing Practice Act defines the competence of registered nurses as 'the application of the
knowledge, interpersonal skills, decision-making, and psychomotor skills expected when
performing a role in practice within the context of public health, safety, and welfare'.

(National Council of State Boards of Nursing, 2011).

The positive results obtained by systematically evaluating nurses' competencies
and developing competencies based on them can enhance nurses' confidence as
professionals, and foster nurses with autonomous authority and responsibility. In addition,
these changes can lead to nursing practice, which can help the subjects gain
competitiveness by securing differentiated qualitative nursing services and excellent
human resources. In other words, personal competence of nurses and other professionals is
an important factor in excellent performance within the organization, and job competency
itself can increase the level of competency, completeness, and scope depending on the
degree of experience and education (Spenser & Spencer, 1993). Therefore, nursing

competency should be able to be the basis for developing future-oriented nursing
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professionalism to adapt to and cope with the rapid development of medicine, nursing and

overall health care (Ko et al., 2013).

Patient-centered care or patient engagement nursing competency is not specifically
specified. Although QSEN (Cronewett, et al., 2007) defined the patient-centered care
nursing competency by including 11 knowledge, 15 skills, and 15 attitudes and further
defined as “recognize the patient or designee as the source of control and full partner in
providing compassionate and coordinated care based on respect for patient’s preferences,
values, and needs.” In terms of nursing competency of patient-centered care, it is said that
it is necessary to understand and integrate various dimensions of patient-centered care,
recognize social values in consideration of cultural and social backgrounds, and have a
comprehensive understanding based on pain and comfort models (Lusk, & Fater, 2013). In
addition, it is necessary to examine whether stability and cost-effectiveness of medical care
can be improved through active participation of patients and families. It is also important
to identify factors that hinder the involvement of patients and families, and to explore how
to apply patient-centered nursing ethically and legally. It is also essential to know how to
explain the boundaries of therapeutic patient-centered nursing and establish basic
principles for effective communication and resolving conflicts when they arise. Finally, it
was said at the nurse's coordination ability considering the continuity and integration of

treatment is included in the patient-centered nursing competency.

In terms of nursing competency of patient-centered care skills:(1) nurses should

have skills to conduct clinical interviews, nursing performance and evaluation based on the
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patient's preferences and values. (2) Skills to communicate the patient's needs with other
health care team members are essential. (3) In addition, nurses should have skills to
demonstrate sensitivity to patient-centered care and to show respect for the diversity of
each patient's experience. (4) Skills to assess the patient's pain and suffering, to evaluate
the patient's physical and emotional state and determine the level of pain relief expected by
the patient and family, and to provide care in a patient-preferred manner to reduce pain and
improve well-being by engaging surrogates as required are important. (5) Skills should also
include the content that the boundaries of the therapeutic relationship should be recognized

and the consent process for treatment should be facilitated.

Lastly, in terms of nursing competency of patient-centered care attitudes, nurses
should look at the situation from the patient's point of view, encourage patients to express
their personal opinions, and acknowledge that patients are experts who know their health
best. It should be recognized that the values and needs of each patient may vary according
to cultural and social backgrounds, and it should be respected, assessed for pain and
suffering relief, and ensured to achieve the patient's expectations. Also, nurses value
partnerships, engage patients and surrogates in the nursing process, solve problems through

a shared decision-making process, and communicate constantly.

To summarize the patient-centered nursing competency emphasized by QSEN, the
patient's diversity should be respected, accepted, and applied to nursing practice. Patients
and surrogates should be involved in the care process through continuous communication

and shared decision-making. Nurses need to recognize the importance of improving the
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patient's pain and comfort.

There has been no study that confirmed the patient engagement competency for
general nurses among the previous studies conducted so far. However, through the study of
Deyo et al. (2016), it was possible to identify the competency of nursing managers for
patient engagement. Nurse managers knowledge, skills, and abilities that can be leveraged
to improve patient and family engagement were five domains: communication and
relationship building, knowledge of healthcare environment, leadership, professionalism,
and business skills, consisting of 15 competencies. An effective health care model should
be established by creating a shared vision within the health care system for patient and
family engagement and assessing the patient's capacity to engage. Although the overall
contents were similar to the competencies presented in QSEN (Cronenwett, et al., 2007),
in this patient engagement competency for nurse managers, the scope of patient
engagement was expanded by including contents on how to engage patients in the system
from the organizational point of view as the competency contents of nursing managers. In
addition, it is differentiated from the existing patient-centered care competence in that it
reflects the competence required in the present era while emphasizing the need to enhance
patient engagement by utilizing information technology applicable to patient care (Deyo et

al., 2016).

As a result of reviewing the patient-centered nursing competency and the nursing
manager's ability to improve patient engagement, the common contents of the competency

were identified. However, it was not adequate to ensure the specific criteria for the
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assessment of nurse competency in clinical practice. In particular, the existing patient-
centered care nursing competency reported in 2007 lacks the content regarding an
information system that actively induces patient engagement through information sharing
with patients in the current clinical environment. Therefore, it was identified that the
utilization of available resources is a part that needs to be included in nursing competency

for improving patient engagement.
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I1l. CONCEPTUAL FRAMEWORK

1. Interactive care model

The theoretical framework of this study was based on the ICM (Drenkard et al.,
2015). The ICM was developed in response to the fact that patient engagement was
becoming an increasingly important part of healthcare and that existing models had limited
explanatory ability related to patient engagement. The key difference between the ICM and
related models is that it views patient engagement from an operational perspective rather
than a theoretical perspective. The ICM explains how patients should engage given their
individual autonomy, the financial aspects of healthcare, and changes in communication as
the result of technological development (Millenson & Macri, 2012).

The first driver is the fact that each individual has the right to act autonomously
(Millenson & Macri, 2012). Healthcare providers have been educated and socialized to
provide care, but to fully engage patients, they must shift their focus from maximizing
healthcare outcomes to giving patients more control over their healthcare. The second
driver is the financial aspect, which must be considered because new changes within the
health system are perceived as improving health outcomes (United States House of
Representatives, 2010). Engaged patients can better often judge the costs and benefits of
reaching a particular state of health than healthcare providers can. Therefore, it is necessary
to focus on changes that benefit both healthcare providers and patients according to
individual health outcomes (Millenson & Macri, 2012). The third driver is communication.

The way that healthcare providers and patients exchange information is changing as a result
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of technological development. In the future, patients may record information directly in
their medical records and imaging may become more common. Communication between
patients and healthcare providers will become easier and more effective.

The ICM’s parental theory is the open system theory (Levasseur, 2004). The ICM’s
outer ring includes population, international health, community preparation, clinical
environment, and healthcare system. These factors affect individual families and healthcare
teams. The main outcome of the process is the formation of partnerships between healthcare
providers, individuals, and their families. These partnerships are the most important
vehicles through which patients engage in their own healthcare. The ICM holds that patient
engagement outcomes are the result of five factors: degree of participation, information
exchanges, planning, intervention decisions, and regular evaluations (Fig. 1). These factors
show how patients engage in their own healthcare as a result of environmental factors and
their individual values, needs, preferences, and abilities; how such engagement affects their
health and quality of life; and how patients and their families should be viewed as partners
in providing healthcare. It also explains that patients and healthcare providers’ interactions
for 8 reasons: personal preferences based on cultural values, health literacy, motivation,
disease, psychosocial support, preventive health maintenance strategies, safety, and using
technology for healthcare.

Chronic disease management is a key part of public health. Relationships between
patients and healthcare providers is an important part of achieving healthcare goals,

improving healthcare quality, and reducing related costs. The ICM provides a conceptual
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framework for understanding how patient engagement affects health outcomes. It shows
that healthcare quality, safety, and performance can be improved by assessing patients’
abilities to engage in their own healthcare, providing them with personalized interventions,
and through partnerships between patients and healthcare providers. However, in order to
achieve these goals, both patients and healthcare providers will have to adapt to a paradigm
shift to promote patient engagement.

ICM is mainly composed of five encounters. First, the assessment of an individual's
capacity to engage. General patient circumstances refer to the patient's medical records and
physical symptoms. However, patient assessment in ICM includes patient activation and
health literacy from a further perspective. The assessment of patient participation capacity
should be based on the patient's needs, values, and preferences. These individual
characteristics are organically correlated with other factors and the patient's circumstances.
For example, to provide tailored education to patients, an appropriate assessment of the
patient's condition regarding how much patient engagement is possible must first be made.

Second, information exchange and communication choices. The data collected
through patient assessment will be used to form partnerships with patients, communicate,
and make shared decisions. In contrast to traditional care, partnering is a skill emphasizing
health service providers in the person-driven model (Bernabeo & Holmboe, 2013).
Information exchange needs to occur in an egalitarian relationship recognizing the
expertise of both parties. This will require a shift in thinking for clinicians into a more equal

partnership with the person in control of their health decisions. It has been confirmed
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through many previous studies that shared decision-making between patients, and medical
staff produces positive results (Bernabeo & Holmboe, 2013; Légaré, & Witteman, 2013;
Friedberg, Van Busum, Wexler, Bowen & Schneider, 2013). Individual patients should
share their values, beliefs, and preferences with health care providers. Health care providers
should listen to understand patients’ preferences, provide individualized evidence for
treatment plans, and help decipher health alternatives. Health care providers should
consider their patients' low health literacy and passive attitude and not make joint decisions.
Despite these obstacles, health care providers must educate their patients about their
options by encouraging information exchange. Providers must adjust their communication
and education methods to meet each patient's needs.

Third, panning between patients and healthcare providers. A crucial element of
creating an effective health management plan is the determination of goals and aspirations
in the care process. For appropriate interventions and successful measures, health care
providers should establish mutual goals and agreed-upon outcomes—the more involved
patients in their treatment planning process, the greater their sense of accountability and
engagement. Not only healthcare providers but also families and caregivers and should be
partners in the treatment process and assist patients in promoting self-management
behaviors. In the future, there will be a greater variety of treatments outside the traditional
setting, and resources should be made available to all health-related institutions, including
technology. At that time, medical personnel should be able to help identify and utilize

appropriate information and technical resources.
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Fourth, determine appropriate interventions. Appropriate interventions should be
determined according to the individual's level of participation and the patient's readiness
for self-management. Interventions that provide health interactions and education through
mobile and other technologies help patients improve self-management. Education is an
essential strategy for strengthening self-management. Education tailored to an individual's
level of health literacy is vital (Koh, Brach, Harris & Parchman, 2013). People should be
educated on navigating their treatments and making the best use of the health care system
(Gruman et al., 2010). Healthcare providers should consult with patients, respond to
individual health concerns, and teach them to identify problems early. Suppose people learn
to talk to their health care providers before an acute health episode occurs.

In that case, they can proactively manage the condition while reducing
complications, reducing readmissions, and improving their health. Interaction and
knowledge acquisition across the care continuum can improve processes. In particular,
technology can provide a platform to share health problems with medical staff and patients.
Patient engagement can be enhanced by using technologies that enable individuals to
manage their health from healthcare providers, such as educating patients about
prescription drugs, disease-focused or preventative methods, reminders, and alarm sounds.
Patients who can track drug use, schedule appointments, receive training, and contact
clinicians regularly through this platform are more involved in the treatment process and
decision-making process (Coulter, 2011; Martin, 2012; Nease, Frazee, Zarin, & Miller,

2013). In addition, the ability to contribute and validate EHR can also help people manage

- 38 -



their care, potentially improving outcomes. As people understand how to access health care
based on their needs most effectively, costs should decrease, and the quality of care should
improve.

Lastly, evaluate regularly. Evaluation of outcomes is essential to test the
effectiveness of treatment. From an individual point of view, data such as test results,
weight, drug use, blood pressure, and a systematic point of view, the number of emergency
room visits and hospitalization or readmission rates can be used as objective performance
indicators. In summary, the ICM provides a framework for interventions tailored to the
patient's engagement capacity to be delivered most effectively. It improves the quality,
safety, and care outcomes while enabling patients to engage in their care and forge strong
partnerships between patients and healthcare providers. The roles of individuals and
healthcare providers must shift to embrace the changing paradigm of individual and family

engagement.
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Figure 1. Interactive care model (Drenkard, Swartwout, Deyo & O’Neil, 2015)
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2. Conceptual framework of this study

This study’s framework was based on the ICM and was designed to identify the
characteristics that an inventory for measuring nurses’ competencies related to patient
engagement should have (Fig. 2). The main concept was developed based on the literature
and the framework’s capabilities were confirmed according to the ICM’s process and

encounters (Drenkard et al.,2015).

Assessment

= Patients’ physical,
psychological condition,
value & beliefs

\

I Building partnership

Evaluating

= Patient-centered

= Analyzing Length of

stay, patient safety inc Communication
\ idents and laboratory Nurse = Sharing information
\\‘ results competency to g = Active listening

improve patient

engagement

N~ N

Planning for patient

Determining Intervention

engagement

= Personalized Education
based on patient’s health
literacy

® Managing Barriers &

Technology

\ . .
= Emotional Ability _ = Collaborating with other

. clinicians & Caregivers

Figure 2. Conceptual framework of this study

The conceptual framework of the tool to be developed in this study was based on
the ICM model and so will feature a cyclical process consisting of the following five
encounters: assessing patients, building partnerships, planning for patient engagement,

determining interventions, and evaluating patient engagement.
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1IV. METHODS
1. Study design

This study is a methodological research design to develop and validate an inventory

that measures nurses’ competencies related to improving patient engagement.

2. Study procedures

This study's inventory development and validation process were carried out
according to the scale development process suggested by DeVellis (2016) (Fig. 3). The
preliminary items of the scale are derived based on the component elements of the
inventory through the theoretical and fieldwork phase, their possible responses were
determined, and the scale’s content validity was tested by experts. The preliminary items
of the inventory was then given to 20 nurses who were then currently providing care to
patients in hospitals for pre-test. Changes were made based on the results of this pre-test
and then the preliminary inventory was tested for its validity and reliability. The inventory

was finalized based on these results.

2.1. Factor identification that constitute nurse competency to improve patient
engagement
2.1.1. Theoretical phase

A systematic literature review on studies about nurse competency measurement
tools used to improve patient engagement identified the competencies that nurses need to
improve patient engagement. The literature review was conducted using the Pubmed,

CINAHL, Web of Science, and SCOOUS databases using forward searching. We searched
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titles, abstracts, keywords, and subject headings of articles written in English and Korean
that were published before April 1, 2020 using the following search term: “‘patient

engagement’ AND ‘nursing.’”

A total of 813 articles were returned of which 650 duplicates were removed. Of the
remaining 163 articles, 42 were about patients and 93 were about medical staff, including
nurses. Among those 135 studies, 40 were excluded because they did not involve direct
interventions by medical staff, 44 because they did not include the concept of patient
engagement, and 10 because they were not quantitative or qualitative. The remaining 41
studies’ abstracts were reviewed to determine whether they addressed nurses’ competencies
for improving patient engagement. The final analysis included six qualitative studies, and

three experimental studies
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| Finalization of nurse competency inventory for patient engagement

Figure 3. Development processes of nurse competency inventory for patient engagement

(NCIPE)
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2.1.2. Fieldwork phase

The fieldwork phase, in-depth interviews were conducted to determine whether
the properties, uses, and scales identified in the theoretical phase were carried out in the
same in the real world.

1) Setting and participants

In-depth interviews were conducted using the clinical career ladder (Benner, 1982)
with career criteria specific to South Korea (Cho et al., 2015). Interviewees had to have at
least 3 years of professional experience as competent, providing direct care in general
hospitals with over 300 beds. Nurses’ competencies for improving patient engagement can
best be observed in hospitals where frequent interactions occur there between nurses and
conscious patients (Malfait et al., 2016). Nurse managers and nurse administrators were
excluded. Interviews were conducted with six people (Schwartz-Barcott & Kim, 2000). All
interviewees were female, their average age was 31.66 & 3.44 years old with a range of 26—
35 years old, and they had an average of 8.16 years of professional clinical experience
(Table 5). At the time of their interviews, two of the participants worked in emergency
rooms, one in a delivery room, one in a surgical intensive care unit, and two in nursing care

units in integrated service wards.
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Table 5. General characteristic of in-depth interview participants

(N=6)

ID  Gender Age Education Current work Past work Total Clinical
(yrs) department & department Experience
Experience(yrs) (yrs)
1 Female 35 Bachelor Emergency room (2) Medical 10
intensive care
unit
2 Female 26 Bachelor Emergency room (3) - 3
8 Female 31 Bachelor Delivery room (2) Surgical unit, 8
Rehabilitation
unit
4 Female 30 Bachelor Surgical intensive care - 7
unit (7)
5 Female 33 Bachelor Comprehensive nursing Surgical unit, 10
care service ward Medical unit
©)
6 Female 36 Master Comprehensive nursing VIP unit, 11
care service ward Psychiatric unit
@)

2) Data collection

A convenience sample of six participants was recruited from December 2020 to

January of. Interviews were conducted face-to-face or via the WebEx video conferencing

application to avoid the risk of infection. The interviews took approximately 1-1.5 hours

and they were conducted in quiet conference rooms. Before the interviews, the purpose and

method of this study were explained to the participants. After confirming that the

participants understood this information, their consent to participate was obtained before

proceeding. Participants were informed that the interviews were recorded and their consent

was obtained for such. They were also told that additional interviews may be necessary. A

predetermined fee of USD 90 was provided to participants.
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3) Data analysis
The interviews were analyzed using the method developed by Colaizzi (1978).
Abstracting was conducted step by step to identify participants’ common statements.
2.1.3. Final analysis phase
In the final analysis phase, nurses’ competencies for improving patient engagement

were identified based on the results of the theoretical and fieldwork phases.

2.2. Development of a preliminary nurse competency inventory for patient

engagement
2.2.1. Item generation

The preliminary items were composed based on nurses’ competencies for
improving patient engagement as determined by the literature review and in-depth
interviews. There were approximately 1.5 times as many preliminary items as were
expected to be in the final scale (Devellis, 2016). Items were phrased using interviewees’
expressions as much as possible to reduce the researcher’s influence and were phrased in
an ordinary way. A total of 44 items were generated based on five encounters and seven
factors. The total number of items was reduced to 40 after content validity testing by eight
experts.
2.2.2. Format

All items could be responded to along a Likert scale and were reviewed to
determine the appropriate scale formant. Each question could be responded to along a 5-

point scale in which 1 = significantly disagree, 2 = disagree, 3 = neither agree nor disagree,
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4 = agree, and 5 = strongly agree, which is commonly used to measure things like
competencies and concepts related to patient engagement.
2.2.3. Content Validity

Content validity is the degree to which an instrument’s items adequately reflect the
constructs they are measuring (Mokkinket al., 2010). The content validity of the proposed
scale was assessed using the item-level content validity index (I-CVI) (Polit et al., 2007).
A panel of eight nursing experts was convened for this purpose of whom one was a patient
safety expert, three were nursing faculty, and four had over 10 years of experience. They
rated the relevance of the initial 44 items to nurses’ competencies for improving patient
engagement on a 4-point scale in which 1 = “not relevant,” 2 = “somewhat relevant,” 3 =
“relevant,” and 4 = “strongly relevant.” I-CVI was defined as the proportion of panelists
who answered that the item was either “relevant” or “strongly relevant.”

Items whose I-CVI exceeded 0.78 were considered sufficiently relevant for
inclusion in the proposed tool. In addition, open questions were asked of the panel to
identify the items’ jargon, reading level, and ambiguity, which resulted in two items being
modified to increase their comprehensibility. The content-validated items were composed
as a self-administered scale and each could be responded to along a 5-point Likert-type
scale with 1 = “not really” to 5 = “very much” with higher scores indicating greater
competency at improving patient engagement. None of the items were reverse-scored.
Items that had a CVI value of 80% or more as a result of the test were unmodified while

all others were deleted or modified based on the discussion of experts. The preliminary
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inventory then consisted of 40 items across seven factors.
2.2.4. Pre-test

A pre-test of the preliminary inventory was conducted with 20 nurses with at least
three years of relevant professional experience as suggested by Lynn (1986) and the clinical
career ladder (Benner, 1982) reflected the career criteria for South Korea (Cho et al., 2015).
Accordingly, a pre-test was conducted for 20 nurses who deliver direct care with more than
three years of experience working in general hospitals with more than 300 beds located in
the capital and capital areas. Of the 20 pre-test participants, 18 were from capital and two
were from capital areas; 19 were women and 1 was a man; their education ranged from a
bachelor’s degree to above a doctoral degree; they had an average total clinical experience
as a nurse of 8.58 years with a range of 2.16-5.42 years; five worked in the adult internal
medicine ward and the rest worked in the emergency room, adult intensive care unit,

childbirth room, or nursing care integrated service ward.

2.3. Validity and reliability of preliminary nurse competency inventory for patient
engagement
A survey was conducted to test the validity and reliability of the preliminary
inventory. Item analysis, exploratory factor analysis, confirmatory factor analysis,
convergent validity, known-group validity were conducted to confirm the inventory’s

validity and internal consistency were conducted to determine its reliability.
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2.3.1. Survey administration
1) Participants

Participants were selected using the stage of clinical competence (Benner, 1982)
using criteria for South Korea (Cho et al., 2015). Experts require at least 7 years of
professional experience, proficient professionals require 5-7 years, competent
professionals 3—5 years, advanced beginners 1-3 years, and beginners less than 1 year.
Those classified as above competent were eligible to participate. Nurses who worked in
departments that do not provide direct nursing care to patients, such as in operating rooms,
labs, nurse administration departments, and outpatient departments, and nursing managers
were excluded.

2) Data collection

A convenience sample of 422 participants was recruited from September 9, 2021
to October 3, 2021 through an online survey. Nurses working in hospitals with more than
300 beds were surveyed remotely to protect them from the risk of COVID-19 infection and
for their convenience. Participants were told about the study’s purpose, necessity, period,
participants, methods, expected effects, risks, confidentiality, anonymity, spontaneity, and
retraction using the nursing department and the online nursing communities [ am a Nurse
and Gandaemo. Recruitment notices were sent out through notification delivery channels
related to the Hospital Nursing Departments that agreed to data collection, including online
bulletin boards, hospital intranets, and KakaoTalk messenger chat rooms. Participants

accessed the survey through a link. Participants from the online communities could access
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the survey through a bulletin board link.
3) Ethical consideration

This study was conducted after obtaining approval from the Research Ethics
Review Board of the Severance Hospital of the Yonsei Medical Center (approval number:
Y-2020-0191). This study’s purpose and methods were explained to the participants. If they
gave written consent to participate in the study, they were informed that consent could be
withdrawn at any time.

4) Data analysis

Data was analyzed using the SPSS for Windows version 25 and AMOS. For the
cross-validation of factorial construct validity, the total sample was split into two
subsamples using the SPSS random-assignment function. Subsample 1 was used for EFA
and Subsample 2 was used for CFA. The number of cases included in each subsample (n =
211) satisfied the EFA requirement the sample be five times as large as the number of items
being subject to EFA (Tinsley, 1987) and the CFA requirement that there be at least 200
cases (Cappelleri et al., 2014).
2.3.2. Item analysis

Items with low discriminatory power or similar items were removed through
analysis of the mean and standard deviation of each item, skewness, kurtosis, total—item
correlation and inter—item correlation, and items that threatened reliability (DeVellis, 2016).
The mean and standard deviation mean that on the 5-point Likert scale, the average of the

items is close to the extreme values of 1 to 5, or if the standard deviation is small, it means
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that the item has low discriminating power. Items with a deviation of 0.75 or more are
appropriate (Meir & Gati, 1981). Skewness and kurtosis were analyzed to measure the
normality of the data. Curran et al. (1996) stated that normality is satisfied when the
absolute value is less than 2 for skewness and less than 4 for kurtosis. The item-total
correlations were seen to be within .30 to .70 and can be considered acceptable (de Vaus,
2004).
2.3.3. Construct validity
1) Exploratory factor analysis

For the cross-validation of factorial construct validity, the data was split into two
sub-samples using the SPSS random assignment function. Subsample 1 was used for
exploratory factor analysis (EFA). These subsamples satisfied the requirement that the
sample be five times as large as the number of items being subject to EFA (Tinsley, 1987).
Prior to conducting EFA, Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin test were
conducted to determine whether the data was factorable (Tabachnick & Fidell, 2013). EFA
using principal-components analysis with varimax rotation was performed to explore the
factors’ underlying structure. Factors with an eigenvalue > 1 were extracted. Results were
considered to be good when at least 60% of their variance was explained by the identified
factors (Polit & Yang, 2016). Factor loadings were considered significant when they were
> 0.45 (Comrey & Lee, 1992). Items were considered communality when their 4 score

was > 0.4 (Costello & Osborne, 2005).
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2) Confirmatory factor analysis

The fit of the factors’ underlying structure was cross-validated with Subsample 2
using CFA. The fit of the CFA model was assessed using the following fit criteria: a normed
x*/df < 3, a root-mean-square error of approximation < 0.08, a standardized root-mean-
square residual < 0.05, a goodness-of-fit index > 0.90, a comparative fit index > 0.90), and
a normed fit index > 0.90) (Hu and Bentler, 1999; Kline, 2005).

3) Convergent validity

Convergent validity was determined using Pearson’s correlation. Items were
determined to have internal consistency reliability with corrected item-total correlations =
0.30-0.80 and a Cronbach’s of a > 0.70 (Pett et al., 2003). The convergent validity between
factors in this study was confirmed using the Independent Care Scale version B (Jeong &
Park, 2019), which measures the relationships between nurses and patients in hospital
environments. The correlation between scales was calculated using the Pearson correlation
coefficient.

4) Known-group validity

For the known-group validity test, participants were placed into two or more
subgroups according to rational criteria to determine whether these groups’ concept of
interest scores would differ (Pilot & Yang, 2015). According to Benner’s stages of clinical
competence (Benner, 1982), using criteria for South Korea (Cho et al., 2015), participants
were classified as competent with 3—5 years of experience, proficient with 5-7 years of
experience, and expert with seven or more years of experience. Known-group validity was

tested by checking whether there was a difference between these groups’ competency for
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patient engagement scores through ANOVA and post hoc tests.

2.3.4. Reliability: Internal consistency reliability

Internal consistency reliability was determined by a corrected item-total

correlation of » = 0.30-0.80 and a Cronbach’s of a. > 0.70 (Pett et al., 2003).
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V. RESULTS

1. Factor identification that constitute nurse competency to

improve patient engagement

1.1. Theoretical phase

The definition nurses’ competencies to improve patient engagement were defined
broadly as “the ability to identify individual patients’ physical and psychological conditions,
preferences, values, and beliefs and encourage patients to actively express their intentions
in the treatment process through personalized education and information-sharing.”

A literature review was conducted to identify factors of nurses’ competencies that
improve patient engagement in studies about patients and nurses (Table 6). (1) assessment
of patients’ physical and psychological conditions, preferences, values, and beliefs; (2)
ability to encourage and create a comfortable atmosphere for patients, (3) cooperate with
other healthcare providers and patients’ families; (4) have a consistent attitude about and
respond positively to patient engagement; (5) share information; (6) utilize appropriate
technologies; (7) engage in active listening and patient-centered communication; (8)
provide personalized education, and (9) develop their own knowledge and attitudes

regarding patient engagement (Table 7).
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Table 6. The literature review results of patient engagement research

Components of a nurse

Author(year) Aim Method Sampl.e . Results competency for patient
characteristics engagement
Greysen, et To understand Thematic analysis. Enrolled 97 Access: Hospitals - Education for using new
al. (2020) patient perceptions  All patients participants: 53 Should Provide Access devices
of using a portal received a tablet (53/97, 55%) to a Device and Bring-
during an episode  with a brief tutorial, women, 44 Your-Own-Device
of acute care and pre- and post-use (44/97, 45%) Platform to Access the
explore patient- surveys, and nonwhite with an Portal
perceived barriers completed in- average age of 48 Orientation:
and facilitators to person semi years (19-81 Hospitals Should
portal use during structured years), and the Provide an Orientation
hospitalization interviews. average length of on How to Use the
Qualitative data hospitalization Device and the Portal
were coded using was 6.4 days Usability: Hospitals
Should Ensure Portal
Content is Up to Date
and Easy to
Understand
Caldwell, et Medical patients’ Thematic analysis. 26 patients with Describing the Health - Education
al. (2020) first few The patients severe Coaching Process to - Wheel of Health to broaden

IHC(integrative
health coaching)
sessions to identify
the Actual
processes used to
help patients
embrace this more
active learning role

participated in 6
months of [HC as
part. A larger
integrative
intervention
Randomized,
controlled pilot
designed to assess
feasibility for a
larger randomized,
controlled trial on

dysfunction from
tinnitus
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Using Key
Procedures for Action
Planning

Supporting Action
and Building
Momentum

Active Listening and
Inviting the Patient to
Articulate Learning

the patient’s perspective
- Self-determined goals
- Active listening



Table 6. The literature review results of patient engagement research

Components of a nurse

Author(year) Aim Method Sampl.e . Results competency for patient
characteristics engagement
the clinical
effectiveness
Schenk et al Explored the Thematic analysis, (1) recently - Value of family More equal partnership
(2019) perceptions and qualitative study hospitalized engagement Communication
attitudes of 8 focus groups at2  patients and their - Challenge of the Active listening
patients and family  nonprofit hospitals family members hospital environment
members and (n=14),(2) —  Significance of
several clinical registered nurses communication
disciplines toward n=9),(3)
patient physician
engagement in hospitalists (n =
reducing 6), and (4)
preventable harm physical therapists
in hospitalized and pharmacists
patients. (n=218)
Ren et al. To explore the Thematic analysis, =~ Twenty-three -  Devaluing Educating positive
(2019) perceptions of Semi-structured, patients engagement attitude of patient
patients with audiotaped participated inthe - Interacting with health engagement
tuberculosis (TB)  interviews were study care providers collaboration between

regarding their
engagement in
health care

conducted and
analyzed using

.57 -

(HCPs).

Facing inability (lack
of information)
Seeking external
support

health care providers and
patients(communication)
Important to identify
personalized ways of
engaging patients when
engagement is
appropriate and does not
constitute an unwanted
burden for them

Making support system
(peer, family)



Table 6. The literature review results of patient engagement research

Components of a nurse

Author(year) Aim Method Sampl.e . Results competency for patient
characteristics engagement

Singh et al. Exploring the Thematic analysis. 12 nurses, Attendant’s role Managing care giver

(2019) communication All patients observation at Communicating with Communication skills

Jerofke-Owen
& Dahlman
(2019)

Martello et al.
(2018)

themes of patient
engagement from
the perspective of
nurses in a multi-
specialty hospital
in Delhi.

To examine
patients’
experiences and
preferences for
engaging in their
healthcare while
hospitalized.

To explore nurses'
perceptions of
engaging with
patients to reduce
the use of
restrictive
practices in an
inpatient
psychiatric unit.

received a tablet
with a brief tutorial,
pre- and post-use
surveys, and
completed in-
person semi
structured
interviews.
Qualitative data
were coded using

Semi structured
interviews,
Inductive thematic
analysis

Qualitative-
descriptive study

receptions of
ICUs and
emergency
department

Seventeen
patients, eight
male and nine
female, aged
between 19-83
years old were
interviewed

6 nurses work at
inpatient
psychiatric unit
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patients of different
categories

Doctor’s support to
nurses

Nurse action

Nurse behavior
Nurse challenges
Patient actions
Patient emotions
Wider role of nurses

Sharing the subjective
Involvement of family
Information-gathering
Constraints

“I let them take care
of me”

Variability

Welcoming
collaboration from the
beginning

Building a therapeutic
alliance

Regaining sense of
control

with various patients from
different health conditions
Relationship with other
health care team members
Encouraging patients to
ask

Emotional ability
Managing barriers
Cognitive ability for
patients’ behavior and
feelings

Sharing subjective
information

Engaging family
Providing information
Comfortable
atmosphere
Therapeutic
relationship
Collaboration
Establishing a trusting
relationship
Encouraging patients to
voice



Table 6. The literature review results of patient engagement research

Components of a nurse

Author(year) Aim Method Sampl.e . Results competency for patient
characteristics engagement
Dykes et al. Examines the Prospective Two thousand one - The aggregate adverse Team communication
(2017) effectiveness of a intervention study.  hundred five events fell 29%, from Sharing information
patient-centered The Promoting patient admissions 59.0 per 1,000 patient Encouraging patient to
care and Respect and (1,030 before and days (95% CI, 51.8— communicate with
engagement Ongoing Safety 1,075 during the 67.2) to 41.9 per 1,000 providers
program in the through Patient intervention) Patient days (95% CI, Technology skills
medical ICU. Engagement 36.3-48.3; p <0.001),
Communication -  Satisfaction improved
and Technology markedly from an
(PROSPECT) overall hospital rating
intervention was a of 71.8 (95% CI, 61.1-
systems-based 82.6) t0 93.3 (95% CI,
patient-centered 88.2-98.4; p<0.001)
care and for patients and from
engagement 84.3 (95% CI, 81.3—
program that was 87.3) t0 90.0 (95% CI,
introduced to 88.1-91.9; p < 0.001)
physicians and
nurses
Barelloetal.  Pilot feasibility Pilot feasibility 46 nurses working - Clinician Support Nurses’ knowledge and
(2017) study and study with chronic Patient Activation skills to engage patients in
preliminary pre-post pilot conditions Measure, Clinicians their care

participants
outcomes for nurse
education training
in patient
engagement
strategies (NET-
PES)

evaluation of NET-
PES

Competence in Patient
Engagement
Strategies,
Participants’
experience and
satisfaction
questionnaire
significantly improved

Nurses’ competences in
patient centered
communication and
relational skills
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Table 7. Identified factors of a nurse competency for improving patient engagement

Author(year) 1 2 3 4 5 6 7 8 9

Greysen, et al. o
(2020)

Caldwell, et al. (@)

(2020)

Schenk et al

(2019)

Ren et al. (2019) ¢

© o ©o O

Singh et al. (2019) (0]

Jerofke-Owen &
Dahlman (2019)
Martello et al.
(2018)

Dykes et al. (2017) 0] 0] 0]

©c o O O O
© o O O

o

Barello et al. (2017) (0] 0] (e}

1. Patients’ Physical & Psychological Conditions, Preferences, Value & Beliefs; 2. Emotional ability
to encourage and create a comfortable atmosphere for the patients; 3.Cooperation with other
healthcare providers and family; 4.Consistent attitude and a positive response to patient
engagement, 5. Information sharing; 6.Ability to manage new technologies; 7. Active listening and
patient-centered communication, 8. Providing personalized Education; 9. Cultivation of Knowledge

and attitudes regarding patient engagement
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1.2. Fieldwork phase

The provisional appropriate definition derived according to the nurse's competency
components and factors for improving patient engagement derived from the field work
phase is "the ability to transform patients into active subjects in the treatment process
through knowledge, attitude, and skills development."

According to the definition of competency in OECD (2002), competency were
identified by focusing on three factors; cognitive skills and non-cognitive abilities such as
knowledge, skills, and attitudes to improve patient engagement in the fieldwork phase
(Appendix 1). As a result, 19 attributes were identified in the three factors of knowledge,
skill, and attitude. To improve patient engagement, nurse's knowledge has three attributes
(concept and necessity of patient engagement, medical and nursing knowledge, knowledge
related to new information technology). Skill has seven attributes (identification of patient's
physical/mental participation possible status, the patient's identifying personal
characteristics and needs, basic nursing skills, personalized communication, sharing
decision making, sharing specific and accurate information, setting the possible range of
patient participation. Attitudes have ten attributes; self-development, caregiver
management, the collaboration between other healthcare providers, positive acceptance of
patient engagement, formation of an atmosphere where people can speak comfortably,
emotional support, empathy, active listening, rewarding as a nurse, and recognition as a

profession were derived (Table 8.).
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a. Knowledge
The concept and necessity of patient engagement, medical and nursing knowledge
and knowledge of information related new technology three attributes were derived as
nurse knowledge competency to improve patient engagement.
a. The concept and necessity of patient engagement

It refers to acquiring specialized knowledge about the concept and necessity of
patient engagement. Nurses said that the concept of patient engagement itself was very
unfamiliar, and that it was not easy to recognize the need for patient engagement in clinical
practice. Therefore, it was confirmed that knowledge of the concept and necessity of patient
engagement as a nurse's competency to improve patient engagement was necessary.

*  Patient engagement seems to be all about obtaining consent from the patient at the
time of obtaining consent or performing an examination. Other than that, we don't say
anything about patient engagement to patients, and our nurses and doctors don't know
what to do, but if you ask most of the concepts, there are probably a lot more people
who don't know (Participants 1,2,3,4, 5,6).

»  There seems to be a way to reflect patient opinions, such as customer satisfaction and
kindness, but they do it because they say that it should be done only at that time as an
investigation. | don't even know that patient engagement is necessary as a senior nurse,
and the lower grade nurses than me are more likely to don't know that (Participants
1,2,3,4,5,6).

* Itseems to me that hospitals are always providing only theoretical education. Just for
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the sake of practice, it stopped at the level of the theory like this. | have never been

educated about making good communication in practice and the final result of good

communication. So, even if there is no patient engagement education, | think it would

be okay for a little bit of education about communicating with the patient and doing

things like that (Participant 4).

b. Acquaintance of medical and nursing knowledge to build trust with patients

It refers to acquiring medical and nursing knowledge necessary to form a trusting

relationship with the patient. In order to improve patient engagement, it is most important
to build trust with patients, and in order to form trust, it has been confirmed that medical
and nursing knowledge is a necessary competency to build trust relationships with patients.
*  Nurses who have just started working may not know, but those who have accumulated

some years of experience can predict that some kind of examination is likely to be

undergone for the next step. Anyway, even a nurse can't stop studying. Anyway, there

are so many different diseases and new diseases, so | think nurses need to study to

explain to engage patients (Participants 2 and 5).

¢. Knowledge of information related new technology

It refers to acquiring knowledge related to information technology that is newly
introduced to enhance patient engagement. Recently, hospitals provide various mobile
phone applications or tablets to facilitate access to their medical information, and regularly
update the medical information system to understand the patient's information, indicating

that nurses need the ability to apply and utilize information technology and systems.

- 63 -



*  We have an app called Chart in our hands. So the blood test results appear on the app.
I've never looked closely at the chart in my hand, but the blood test results came up. |
don't know where the results come from. There are people who use it, and there are
people who can't use the smartphone application. | don't know if it's our hospital's
characteristics, but the nurse doesn't explain the results in detail (Participants 2).

*  The nurse needs to know (using tablets related to patient information check) to explain,
so if you click this, something will come out, and if you click this, the nurse in charge

will definitely know, so | think education is necessary (Participants 3).

B. Skills
It refers to the nurse's ability to assess and judge whether a patient can engage
physically and mentally, identification of the patient's physical and mental availability,
identify the patient's personal characteristics and needs, basic nursing skills, personalized
communication, sharing specific and accurate information, setting the possible range of
patient engagement , those six attributes were derived.
a. Identification of the patient's physical and psychological condition
As a nurse, it means understanding whether the patient is currently physically and
psychologically able to engage in the treatment process. Even if a nurse has all the
necessary competencies for patient engagement, patient engagement cannot be achieved
if the patient is unable to engage. Therefore, the skill to assess and judge the patient's
condition first was confirmed as a nurse's competency to improve patient engagement.

»  For example, if the pain is too severe or unconscious, the patients can't do it even

if they want to (participate in the patient) (Participants 1, 4, 5, 6).
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» Acting nurses have a lot of trouble with patients. Usually, they take care of the
patient without knowing what they are doing, but when the patient asks this, they
can't answer well. Then, the next step in involving the patient cannot be achieved
(Participant 1).

* | think the most important thing for patient engagement is patient assessment.
Patient situation. | think a patient's situation is the basis for everything that sees the
patient well. Because we need to know what the problem is so that we can make
plans, set plans, activities, and evaluate accordingly (Participants 2,

b. Identification of the patient's personal characteristics and needs
It refers to the ability to identify needs that may vary according to the individual
characteristics of the patient. In order to improve patient engagement, it is necessary to
recognize that even patients with the same disease may have different needs depending on
the characteristics of the patient, and nurses should be able to understand through
interviews as well as medical records.

»  There are a lot of personal reasons, right? There will be economic or social things. Of
course, the test results are the same, but if you really have time, you should identify
personal and personal things, connect them to the social welfare team, connect them
to fundamental problems, and really understand the patient's situation. I think we need
something like that for that (Participant 1, 3).

*  There are people who are negative, irritated, and feel uncomfortable with something
else even if they just solve this problem. So in that case, | just solve the inconvenience
and take care of the emotion. So that delirium doesn't come now, so that you can go to

the ward. That's what I usually did (Participant 4).
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c. Basic nursing skills

It refers to the ability to perform nursing skills that a nurse must have in order to
build trust with patients. As patients are admitted to hospitals to receive treatment and
procedures, it was confirmed that inexperienced basic nursing skills could undermine the
trust relationship between nurses and patients, and patient engagement through building a
basic trust relationship between patients and nurses. It was shown in the field work stage
that proficient basic nursing skills should be the basis for improvement of patient
engagement.

e [ think IV and Foley should be basic skills. Because no matter how good the
explanation is and how kind you are, if you can't start IV and poke it four times, that
the patient hates the nurse already because it hurts the patient so much. So basically,
regardless of whether I'm good at greeting or not, patients lose trust in nurses, trust in
wards, trust in hospitals, and more complaints build-up while comparing other
hospitals. So I think as a nurse, the skills should be cultivated basically(Participants
1, 5).

d. Personalized communication

It refers to the ability to provide communication tailored to individual needs by
identifying priorities for patient needs through careful observation and reassessing them. It
was confirmed that a trusting relationship was formed through communication with the
nurse based on the patient's personal information rather than a one-size-fits-all conversation.
It has been shown that patient engagement can be improved through personalized
communication focusing on individual patient needs and the patient's ultimate health goal.

*  The memo showed me what kind of tendency the patient is, so I looked at it first and
said, "Oh, I shouldn't do this to this person."” I should do it like this. I tend to keep that
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in mind and talk about it, but what I want is to identify patients and patient tendencies.
Patients participate when nurses provide the care what patients want to
receive(Participants 1,2,3,4).

First of all, if you reassure the mothers first, I think it will be helpful for the next step,
slowly preparing for the operation and cooperating. Yes. But if the mothers say they
can't do it because they're sick, then we say the baby is at risk. Also we make them
encourage, saying When it's okay now, you should do it quickly. The communication
is not going well because the mothers have extremely pain (Participant 3).

When taking over, this patient's back hurts more, the surgical site hurts more, or the
leg is pulled and uncomfortable, and something like that. Complaints like symptoms,
if nurses ask patients one more time, it makes patients feel very good, and just because
patients think that this nurse is interested in me, that nurse continues to care about me
among so many patients, then patients open their heart more... (Participants 5 and 6).
e. Sharing specific and accurate information based on health literacy

It refers to the ability to accurately provide information in an easy-to-understand

language at the patient's health understanding level, to help understand the problem by

explaining specific cases, and to share information about the future process. To this end,

nurses must provide accurate information and help patients understand and empathize with

specific examples. In addition, nurses should be able to share in easy-to-follow language

based on patients’ health literacy about the future process to reduce the uncertainty of

patients related to treatment that takes place in the hospital.

Because the test results are like this, if you don't test, these problems can occur later,
SO it's better to do the test. There are many cases where even if nurses just say
something like this, patients will change their mind (Participants 1,2, 4).

I'll tell you about the previous case, and even in the case of breastfeeding, colostrum
doesn't work well for two or three days in the case of a first-time mother. When it

doesn't run well, I say you don’t' need to worry about it, because other mothers did as
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well. In the case of a first-time mother, | explain it a little bit more, because of the lack
of information and experiences. so | make them feel relief through previous case as
like them. To say you are not the only one, so you can be reassured. And | let them
remind their safety, saying be careful, there are people who have fallen in the similar
situations with you(Participant 3).

I ask a lot of questions about pain and intervene. Then, when the next shift comes,
another nurse will be in charge of the next night's nurse, explaining this and doing it
again. But the term is actually 8 hours long, but to us, it is very short, we take it to the
patient, and we talk to the patient in such a short period of time (Participant 4).
From the point of view of the healthcare providers, the next question can be asked
when the patient understands their condition accurately by repeating the explanation
accurately in terms that the patient can understand (Participant 6).

f.  Setting the possible range of patient engagement

It refers to the ability to adhere to consistent principles by setting the extent to

which patient engagement is possible and politely and firmly refusing to comply with it.

When rapport is formed for patient engagement, patients make demands beyond the scope

of nursing, and failure to properly cope with this situation undermines trust between

patients and nurses, which acts as a factor that hinders patient engagement.

At first, if they ask anything about this, | usually try to meet them, but they ask for
something that takes a lot of time. Cut it out, saying it can't be done. just block it
altogether. That way, the patients in the future will feel less sad and the trust
relationship will not be damaged (Participant 1,2).

If one person asks for a favor and listens to it, people will tell me to do it too, and |
want it to do it too. There is not enough time for this to deepen the education and there
are some difficulties. So while 1 do it, | have to do something like this, but | can't say
it firmly, I can't, and | think it's a bit difficult. However, if you do not set these things

well in the beginning, it is difficult to form a rapport with patients (Participants 5 and
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6).

C. Attitude
It refers to the role of nurses necessary by improving patient engagement.

a. Role

The roles of nurses to improve patient engagement were derived from four
attributes: Self-development, Management of caregivers, Collaborating with other health
care providers, and positive acceptance of positive engagement. It was found that nurses
should have the expertise and be faithful to their role as professional nurses through self-
development in terms of knowledge and technology. This sense of responsibility was
identified as an internal agitation factor that improve patient engagement. In addition, in
hospitals, depending on the patient's condition and characteristics, there are many cases
where the patient cannot participate in treatment on his own or needs the help of a caregiver.
Therefore, through caregiver management, caregivers should also be able to use as a
resource to improve patient engagement. Finally, it was found that patient engagement
could be improved through cooperation between healthcare providers. Since collaboration
of a multidisciplinary team is essential in order to provide information to patients and to
derive successful health outcomes, it has been shown that cooperative competence among
healthcare providers is required for nurses.

*  Basically, I think that a nurse who has the ability and knowledge to explain about the
patient's health and test results, and who constantly strives for self-development, is
needed to catch up with the situation of the patient as a professional nurse. Because
we think that we can create more situations or opportunities for patients to participate.

(Participants 1 and 2)
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Especially in Korea, I think the role of caregiver is huge. In many cases, caregiver
make decisions about patients' treatment, so [ think caregiver management is also
important for patient engagement. If the nurses explains what the patient have to do
to the caregivers, the patient often changes their mind to by following caregivers’
persuasion (Participants 1,2,4,6).

Usually doctors have an infection and they tell the nurse, uh, if it's appendicitis, this
person is sick, so let's take a CT scan and explain that much. Almost most of them.
There is no standardized frame, there is no frame, and communication is not good.
We're curious too, but we're so busy again, we don't have time to ask. Yes, that is often
the case. But the test results do not go well first and cannot be shared among healthcare
providers, so in some ways it cannot be transmitted to patients...(Participants 1 and 2).
We have intensive care specialists and specialist professors. Intensive care professor.
He resides in the surgical department and communicates well for patients, and I think
it is generally well communicated to patients (Participants 4, 5, 6).

The doctor explains the big treatment plan. But patients usually don't understand it
enough. Then they all come to the nurse (Participants 2, 4, 6).

Even if patients are in 40s or 50s these days, the internet is developing, so patients
gather information through the internet first before coming to the hospitals. So, I think
it's right that the nurse needs to explain in order to provide more accurate information
because they check a lot of information and are admitted to the hospital (Participants
1,5, 6).

b. Images

Four attributes were derived: Create an atmosphere where patient can speak

comfortably, emotional support, empathy, and active listening. It was confirmed that the

patient's expectation of the nurse was to listen to their story comfortably. Therefore, it was

found that in order for patients to actively express their intentions about their treatment, it

is possible to identify and reflect the patient's intentions by creating an atmosphere in which
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patients can talk comfortably and by empathizing and actively listening through emotional

support.

First of all, I don't think it's an easy environment to talk about. Patients and caregivers
are just talking to the healthcare providers, but the healthcare providers are not like
that. Please answer only what | ask. Some doctors say this. Hearing that kind of thing
makes me feel very discouraged, | don't want to talk to this doctor, | want to talk to
another doctor, and there seems to be something like that. | don't think it's that
comfortable. No matter how well the patient or caregiver knows about their disease,
there are times when they cannot explain it well. I wish I could lead that kind of thing
well... If I could lead the atmosphere and things like that well. (Participants 2, 5, 6)

I think rapport is formed by basically asking about my facial expressions, tone,
greetings, and so on (Participant 5).

When | meet the nervous patients give them emotional support , saying you don't have
to worry too much about it either. Even if the baby is born prematurely, if the baby is
in a bad condition, there were not so many bad cases, and even in this state, you can
persist a week or two. Sometime, patients express thank these kind of nurses emotional
support. So | think emotional care is really important. Especially those who are
pregnant. I'm too sensitive (Participant 3).

There are cases where the nurse makes a decision and decides whether the patient
wants to participate or not. Wouldn't it be better if | knew this information from the
patient's point of view? Should I call this kind of thinking uh, mind empathy? If there
is such a thing, I think it will help patient engagement better (Participants 3, 5, 6).
The best way to form a rapport for patient engagement is to listen. When patients talk
about what they want to nurses, but nurses are not ready to listen, they keep

complaining about nurses listening attitudes(Participants 4,5).
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Cc. Motives
Finally, among the nurses' competencies required by the improvement of patient
engagement, two attributes were derived as motives: Worth as a nurse and recognition as a
profession. When nurses felt rewarding for the nursing care they provided, they thought
that patient engagement was successful, and when they were recognized as a professional,
they expressed their desire to more actively perform patient engaged nursing.

» Giving a lot of information like this will improve the patient's health as well as their
own health, so that's good, but I think nurses will feel a lot of reward while working.
There are cases when the patient gets better and is discharged from the hospital, but
it does not get better, but I tried my best and did my best. There is a sense of satisfaction
that comes from communicating well with doctors, and at the same time, there is
definitely something to learn while communicating with doctors. There is something
to learn from patients, and satisfaction in that, satisfaction in work (Participant 1, 5,
6).

» (I patient participation is successful) I think the nurses' competency will be highly
evaluated. In the old days, you may have thought that you simply needed a nurse to
work, but now, after explaining something like that, understanding it, and building
trust, it is about a nurse, a job, and a little bit of name value. | think it'll have a really

good effect in the future (Participants 3, 4, 6).
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Table 8. Identified factors and attributes of nurse competency to improve patient

engagement through fieldwork phase

A. Knowledge
a. The concept and necessity of patient engagement
b. Acquaintance of medical and nursing knowledge to build trust with patients
c. Knowledge of information related new technology
B. Skills
a. Identification of the patient's physical and psychological availability
b. Identification of the patient's personal characteristics and needs
c. Basic nursing skills
d. Personalized communication
e. Shared decision making
f.  Sharing specific and accurate information based on health literacy
g. Setting the possible range of patient engagement
C. Attitude
a. Role: aware of own self as a nurse
i) Self-development
i) Management of caregivers
iii) Collaborating with other health care providers
iv) Positive acceptance of patient engagement
b. Images: the role others expect of nurses
i) Create an atmosphere where patients can speak comfortably
ii) Emotional support
iii) Empathy
iv) Active listening
c. Motives

i) Worth as a nurse

i) Recognition as a profession
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1.3. Final analysis phase
The operational definition of nurse competency to improve patient engagement
derived from the final analysis phase is "to identify the patient's physical and psychological
conditions, preferences, values, and beliefs, through the ability to encourage patients to
become the main agents of the healthcare process by sharing health information with the
multidisciplinary healthcare team and their families based on partnerships." Table 9 shows
the final encounters and factors of nurse competency for improving patient engagement,
which was confirmed in the theoretical phase through literature review and the fieldwork
phase through in-depth interviews. In the theoretical phase, the constituent factors
according to the encounters were identified based on the theoretical framework. In the
fieldwork phase, nurses' competence to improve patient engagement in actual clinical
practice was identified. As a result, five final encounters and seven factors were derived.
The nurse's competency for improving patient engagement in the processes based
on the ICM model is required from the stage of assessing the patient. In order to improve
patient engagement, nurses’ competencies needed in the patient assessment stage are
broadly divided into three; 1) Patients’ physical & psychological conditions, preferences,
value & beliefs, 2) cooperation with other healthcare providers and family and 3) consistent
attitude and a positive response to patient engagement. Patients’ physical & psychological
conditions, preferences, value & beliefs. This means that the assessment should be made
based on the patient's physical and psychological preferences and value beliefs, and the

nurse should be able to understand the possible engagement status through the patient's
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physical and psychological assessment before involving the patient. In addition, the
patient's characteristics and needs must be identified in the assessment stage to induce
active participation of the patient. Second, it was confirmed that it was important to form
teamwork as a facilitator to improve patient engagement through cooperation with health
care providers and families related to the treatment of patients from the assessment stage.
Since treatment in hospitals is carried out by multidisciplinary teams, collaboration with
other healthcare providers is particularly important to improve patient engagement.

Teamwork is the basis of smooth communication, and it was confirmed that the
relationship with the people involved in the treatment of the patient should be well
established from the initial assessment stage. In addition, support from family members is
very essential when a patient is unable to make his/her own treatment decisions or needs
financial or physical help. Therefore, the cooperation of healthcare providers and family
was identified as a basic resource that could enable patients to engage more actively. Finally,
Consistent attitude and a positive response to patient engagement mean a positive and
consistent attitude toward patient engagement. In the case of patients who misunderstood
the concept of patient engagement, it was confirmed in the field work phase that they made
unreasonable demands on nurses. In the patient assessment stage, which is the first stage
in which nursing begins, it has been confirmed that it is an essential element for improving
patient participation to set the acceptable range of demands as nurses and patients so as not
to undermine the trust relationship.

The second is exchange information based on patients’ health literacy. This
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process is essential for forming a partnership between patients and nurses. As confirmed
through the theoretical phase and the field work phase, the relationship between the patient
and the nurse was found to be formed in the process of communication, that is, exchanging
information. In the process of sharing information, the nurse gives trust to the patient by
carefully listening to the patient, and based on trust, the patient provides clearer information
to the nurse. Since the patient's ultimate desired direction is contained in the information
provided by the patient, it was confirmed that a partnership was formed between the nurse
and the patient who shared important information. In sharing information, personalized
communication based on patient characteristics was also very important for nurses'
competency. Because each patient communicates differently, they form a more robust
relationship using various communication techniques according to their characteristics. It
was able to confirm that nurses-patients become partners who share a lot of emotions.

In particular, it was found that sharing accurate information considering the
patient's knowledge level and health literacy for personalized communication is very
effective in promoting patient safety accidents and health outcomes that can occur with
complicated medical terms. Patients gain confidence to make informed judgments by
accurately understanding the treatment process as their health information subject. This
confidence motivates patients to become more active in their treatment. Therefore, as a
nurse's competency to improve patient participation, personalized communication based on
the information confirmed through active listening is required. It is necessary to provide

understandable and accurate information considering the patient's health literacy level.
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Third, Planning between patients and nurses is a necessary competency for
improving patient engagement in making plans between patients and nurses to achieve
mutual goals. In order to improve more active patient engagement, it is important to share
the treatment plan so that the patient has a sense of purpose. However, according to what
was confirmed in the fieldwork, it was found that the sharing of information and education
were included in the treatment plan so that the nurses did not proceed with the planning
stage separately. Therefore, in the in-depth interview, it was confirmed what competencies
are required to extend the patient's engagement to the planning stage, and it was confirmed
that emotional ability to encourage and create a comfortable atmosphere for the patient is
required. It encourages natural engagement by providing an environment in which patients
feel comfortable. In order to create a comfortable atmosphere, it is necessary to provide an
environment in which patients can talk comfortably without being disturbed in a quiet
atmosphere, and emotionally so that patients can share their worries and concerns. It was

found that support and empathy were needed.

Next, the nurse's competency required for intervention determination is as recently
as introducing a mobile phone application that allows patients to directly check their health
information or a medical information system that will enable them to more quickly and
accurately identify patient information to improve patient engagement. It has been shown
that the ability of nurses to handle new information technologies is required to provide
appropriate interventions to patients. Therefore, nurses should be able to introduce and

educate patients by knowing how to handle newly applied devices and information systems
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well and skillfully. Inexperience with a new device or system can lead to lower-than-
expected results by reducing utilization, and errors due to incorrect use can lead to patient
safety accidents. In addition, showing an unprofessional appearance to the patient due to
inexperience can hinder the formation of trust between nurses and patients, which makes
the patient hesitate to use new devices and information systems so that the patient
themselves is the subject of health information. It can act as a stumbling block. Therefore,
it was confirmed that patient participation could be improved through the nurse's ability to

identify and apply rapidly changing medical information technology and systems.

Finally, it was found in the literature review results and theoretical framework as
a necessary process to establish a better strategy by confirming improved health outcomes
through patient engagement in the evaluation stage. However, it was a challenging
evaluation criterion to check the number of days of stay, monitor the number of patient
safety accidents, or confirm patient satisfaction due to the nature of the nurses working in
busy clinical settings, especially in hospitals targeting acute patients. Therefore, identifying
the intrinsic and extrinsic motivation to continue patient engagement nursing, or the driving
force to develop patient engagement further, identified factors that can provide better
patient engagement nursing in the following nursing process. As a result, to promote patient
engagement, it is crucial to have better nursing through self-development and be recognized
for the role of a professional nurse. As a self-development method, it was confirmed that
patient engagement could be improved by acquiring nursing and medical knowledge and

acquiring knowledge related to the concept and necessity of patient participation.
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Table 9. Identified encounter and factors for nurse competency to improve patient

engagement though final analysis phase

Encounter Factor/attribute
Assessment Patients’ physical & psychological conditions, preferences,
value & beliefs
Identification of the patient's physical and mental
availability (S)
Identify the patient's personal characteristics and
needs(S)
Cooperation with other healthcare providers and family
Managing caregivers(S)
Collaborating with other health care providers(S)
Consistent attitude and a positive response to patient
engagement
Setting the possible range of patient engagement (S)

Exchange information Information sharing for more equal partnership

based on health literacy Active listening(A)
Personalized communication(S)
Shared decision making(S)
Sharing specific and accurate information based on
health literacy(S)

Planning between patients ~ Emotional ability to encourage and create a comfortable

and nurses atmosphere for the patient
Create an atmosphere where you can speak
comfortably(A)
Emotional support(A)
Empathy(A)

Determining Intervention Ability to manage new devices and information technologies
Knowledge of information related new

technology(K)
Evaluating and Motives for Cultivation of Knowledge and attitudes as professional nurses
patient engagement Worth as a nurse(A)
Recognition as a profession(A)
Self-development(A)

Medical and nursing knowledge(K)
The concept and necessity of patient engagement(K)

Note. A=attitude, K=knowledge, S=skill
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2. Development of a preliminary nurse competency inventory for

patient engagement

2.1. Preliminary item generation

In this study, preliminary items were constructed based on the final encounters and
factors derived from theoretical considerations and field suitability verification. The items
were written using the language used during the in-depth interview as much as possible in
the field. In the nurse competency factors for improving patient engagement; patients’
physical & psychological condition, preferences, value, &belief three items, cooperation
with other healthcare providers and family eight items, consistent attitude and a positive
response to patient engagement five items, information sharing for more equal partnership
eleven items, emotional ability to encourage and create a comfortable atmosphere for the
patient six items, ability to manage new devices and information technologies four items,
and cultivation of knowledge and attitudes as professional nurses seven items. Total, 44

items were derived (Appendix. 2).
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2.2. Content validity of preliminary items

The expert content validity test was conducted, and the content validity index (CVI)
was measured by examining five encounter and seven factors derived through the final
analysis phases (Table 10.).Based on the expert content validity test, it was modified to
meet the purpose of this study, which is to measure competence by unifying ‘do, can’ and
‘can do’ to the extent that the meaning of the sentence is not significantly impaired. In
addition, words with ambiguous meaning in the questions and some questions that require
further explanation were corrected, and examples were added.

The CVI result was assessing patient 0.92, exchanging information based on health
literacy 0.97, planning between patients and nurses 0.93, determining intervention 0.95,
evaluating and motives for patient engagement 0.92. The average CVI index value of all
items was 0.95. According to the expert opinion, one item with a CVI score of .80 or lower
(No. 4), two items judged to be duplicated (No. 12, 37), and one item determined to be
irrelevant to nurse competency to improve patient engagement (No. 43), in total four items
were deleted. Based on the above content validity CVI score and expert opinions, the
preliminary items for measuring nurse competency to improve patient engagement were

derived as 40 preliminary items by reflecting five encounters and seven factors (Table 11).
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Table 10. Results of content validity of preliminary 44 items

Encounter Factor Item
(N?tg]rkrjli)r of (Number of items) Item cVi M=SD Revise
Assessing Identifying 1. | can determine whether a patient can participate in a treatment plan based ~ 1.00  4.00+0.00
patient (16)  atients’ physical & on the patient's physical, psychological, and psychosocial conditions.
psychological 2. | can identify each patient's characteristics (preferences, values, beliefs, 1.00 4.00£0.00 Revised
conditions, etc.).
preferences, value 3 | can know the nursing needs that vary according to individual 1.00  4.00£0.00
& beliefs (3)  characteristics even for patients with the same disease .
Cooperation with 5| can suggest alternatives when the patient is unable to express his/her .87 3.75£0.70  Revised
other healthcare  gpinion directly (low consciousness, psychological instability, etc.).
prfc; \:r'ﬁﬁ/r s(g)n d 21. | have identified the caregivers who play the most active role in patient care. 1.00 3.75+0.46
23. | can ask the caregiver(family) without difficulty if | need the caregiver's 1.00 3.88+0.35
cooperation for the treatment of the patient.
22. 1 try to build a trusting relationship with the patient's primary caregiver. 1.00 3.88+0.35
24. 1 communicate well with healthcare providers and staff related to patient 1.00 4.00£0.00
care.
25. If | have a problem with other healthcare providers, | can resolve it 1.00 3.88+0.35 Revised
amicably.
26. | am able to work with multidisciplinary professionals for patient care. 1.00 4.00+0.00
14. When | have a problem nursing that | cannot solve on my own, | ask for 1.00 3.88+0.35

help from someone who can solve the problem (e.g., supervisor, co-worker,
etc.).
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Consistent 12. As anurse, | can explain the available scope of my work to meet the .87 3.50+1.06 Deleted
attitudeanda  needs of patients.
positive 13. | can decline a patient's unreasonable request by rationally explaining it. 1.00 3.88+0.35 Revised
response to
patient 27. | think the patient must participate in the treatment plan. 1.00 4.00£0.00
engagement (5)
40. | can explain to patients and caregivers what patient engagement is. 1.00 3.88+0.35
41. 1 can explain to patients and caregivers the importance of patient 1.00 3.88+0.35
engagement.
I_E);chang_lng Infc};}rm_atlon 17. As a nurse, | try to form a horizontal relationship with the patient. .87  3.63+0.74
information sharing - - - A - -
based on health  for more equal gh(\jNhen I interview a patient, | respond to the patient's story and listen to the 1.00 3.88+0.35 Revised
literacy (11)  partnership (11) . - — - - - -
10. I apply various communication techniques depending on the patient's 1.00 4.00£0.00 Revised
characteristics (e.g., in the case of a patient who has a lengthy explanation of
a question, use ‘expression in other words’ to confirm the response).
30. | actively answer patients' questions. 1.00 4.00£0.00
31. | try to reflect on patients' opinions related to treatment. 1.00 3.75+0.46
28. When setting up a patient's care (intervention) plan, I can ask for the 1.00 4.00£0.00
patient's opinion and set goals based on it.
11. When | provide treatment-related information to patients, | can translate 1.00 4.00£0.00 Revised
medical terminology into a language that is easy for patients to understand.
32. | check how well the patient understands the information provided during  1.00 3.88+0.35
patient education.
8. | try to share information related to treatment-related examinations and .87  3.75x0.70  Revised
procedures related to the patient's treatment with the patient.
6. When | provide information to patients, I communicate specific facts such 1.00 3.88£0.35 Revised
as what is needed, why, and when it will be done.
7. | provide patients with evidence-based and accurate information. 1.00 4.00£0.00 Revised
Planning Encouraging and  15. I try to keep my surroundings as quiet as possible when talking to .87 3.25+1.03 Revised

between patients

creating a

patients.
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and nurses (6) comfortable 16. When I talk to the patient, | make eye contact with the patient and do not .87 3.75x0.70
atmosphere for the rush.

patient (6) 29. | can create an interview environment by removing distractions from the 1.00 4.00+0.00
conversation so that the patient can concentrate when talking with the
patient.
33. | know what to do to help stabilize the patient if the patient is .87  3.75+0.70
emotionally unstable.
34. 1 understand and empathize with the patient's situation. .87 3.75+0.70  Revised
35. | put myself in the patient's shoes and think before providing care. 1.00 3.88+0.35
Determining Managing new  18. | know and can use new devices introduced in a hospital or department .87  3.25+1.03
intervention devices and proficiently.
(@) information 19. I know and can use the up to dated medical information system .87 3.25£1.03
technologies (4) introduced in a hospital or department proficiently.
20. | can educate patients about useful devices or software provided to .87 3.63+0.74
patients in hospitals.
4. | can analyze the information needed for patient care. .75 3.50£0.92 Revised
Evaluatingand  Cultivating of _37. | feel rewarded by providing care to my patients. .87 3.50£1.06 Deleted
motives for knowledge and  39. | believe it is my duty as a nurse to encourage patient participation 1.00 3.88+.035
patient attitudes as throughout the treatment process.
engagement (7) professional nurses 38. | provide care to patients with a professional attitude based on my .87 3.50+1.06 Deleted
(7) expertise
36. | feel rewarded for my work when | feel that the patient has been .87 3.63x0.74 Revised
involved in the care | have provided.
44. | believe that to provide better quality care to patients, and | need to .87 3.63+1.06
develop my knowledge and skills continuously.
42. | have spent time studying outside of work to acquire medical and .87  3.25+1.03
nursing expertise.
43. | have spent time outside of work to practice nursing skills .87 3.25£1.03 Deleted

(intramuscular injection, intravenous injection, airway suction, catheter
insertion, etc.) to improve.
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2.3. Pre-test

Based on the pre-test results, 40 items across seven factors were validated after
correcting four items to improve respondent understanding. The survey took 9.25 + 4.78
minutes to complete the questionnaire with a range of 5-21 minutes. The items had a length
appropriateness score of 3.60 + 0.50 on a 4-point scale and a response score size suitability
of 3.45 + 0.51 on a 4-point scale. None of the respondents thought that any items should be

removed and any items that did not make sense were corrected (Appendix 3).

3. Validity and reliability of preliminary nurse competency

inventory for patient engagement

Item analysis, construct validity, convergent validity, known-group validity, and
internal consistency reliability tests were performed to evaluate the validity and reliability
of the nurse competency inventory for patient engagement.

3.1. The First validation of preliminary inventory

In order to evaluate the reliability and validity of the preliminary inventory, sub
sample 1 was used. For the construct validity test, item analysis, exploratory factor
analysis, and correlation test were performed, and for the reliability test, an internal
consistency reliability test was performed.

3.1.1. Participant’s characteristics
211 participants data were analyzed for the first validation of the preliminary
inventory. The demographic and nursing-related characteristics of the subjects of this study

are as follows. The average age was 31.8 years, and the majority were in their 30s (46.4%),
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and by gender, women (94.8%) accounted for the majority. The number of unmarried
(59.3%) was higher than that of married people, and the highest level of education was
those with a bachelor's degree (86.7%). Also, as for the current workplace, the capital was
the most at 50.2%, and the number of beds was the highest in 300-499 beds with 43.1%.
(Table 11). The average working experience was 7.8+4.5 years, and the average working
experience in the current department was 3.0+3.3. As for the position, general nurses
accounted for the most at 85.8%, and participants working in the ward accounted for the

most at 71.7%.
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Table 11. Participant’s characteristics of the first validation

(N=211)

Characteristics Categories n(%) M £SD(Min-Max)
Gender Male 11(5.2)
Female 200(94.8)
Age(yr) 31.845.5(25-51)
29> 90(42.7)
30-39 98(46.4)
40-49 17(8.1)
50< 6(2.8)
Marital status Married 85(40.3)
Unmarried 126(59.7)
Education Diploma 4(1.9)
Bachelor 183(86.7)
Master and above 24(11.4)
Current working Capital 106(50.2)
region Capital area 48(22.7)
Others 57(27.1)
Number of hospital 300-499 91(43.1)
beds 500-999 77(36.5)
1000< 43(20.4)
Total working 7.84+4.5(3-30)
experiences(yr) 3< <5 77(36.5)
5< <10 95(45.0)
10< <15 13(6.2)
15< 26(12.3)
Current unit 3.04+3.3(0.4-17.6)
experiences (yr) <1 18(8.5)
1< <3 93(44.1)
3< <5 46(21.8)
5< 54(25.6)
Current position Staff nurse 181(85.8)
Charge nurse 30(14.2)
Current working General ward 150(71.1)
unit Intensive care unit 29(13.7)
Emergency room 24(11.4)
Others 8(3.8)

(Anesthesia/recovery room

and delivery room)
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3.1.2. Items analysis
1) Mean, standard deviation, skewness, and Kkurtosis of preliminary items

The mean is within the range of 2.68 to 5.0, and the standard deviation, the items
were analyzed according to the criterion that a question of 0.75 or higher.

The average of 40 items was minimum 3.67 (item No.15 ) to 4.16 (item No 1) at
the maximum, and there were no items that threatened discrimination. The standard
deviation was the minimum of 0.79 (item No. 14) and the maximum of 1.04 (item No. 11),
and there were no items less than 0.75.

The absolute value of skewness of each preliminary question was in the range of
0.357 (items No. 15) to 1.327 (items No 1), and the absolute value of kurtosis was in the
range of 0.001 (items No 23) to 3.326 (item No. 1). There were no items in which the

skewness and kurtosis of all the items were outside the normal distribution (Appendix 4).
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2) Item-total correlation and Cronbach's alpha if item is deleted
Table 12 indicated that all items that had relative correlation coefficients (r
=.30-.80) were within the range .356-.662. The Cronbach'a value was analyzed when the

items were deleted, were within the range .945-.947.

Table 12. Item-total correlation Cronbach's alpha if item is deleted (N=211)
Corrected Alpha if
No Item item-total item
correlations deleted

1  Icandetermine whether a patient can participate in a treatment plan 501 947
based on the patient's physical, psychological, and psychosocial
conditions

2 Icanidentify each patient's characteristics (preferences, values, .619 946
beliefs, etc.).

3 I can know the nursing needs that vary according to individual .568 946
characteristics even for patients with the same disease

4 I can comprehensively analyze the information necessary for 483 947

patient care (physical, psychological, psychosocial status, test
results, interview results).
5 I can suggest alternatives when the patient is unable to express 527 946
his/her opinion directly (low consciousness, psychological
instability, etc.).

6  When I provide information to patients, I communicate specific .650 .945
facts such as what is needed, why, and when it will be done.

7 1provide patients with evidence-based and accurate information. 574 .946

8  Itry to share information related to treatment-related examinations 494 947
and procedures related to the patient's treatment with the patient.

9  When I talk to my patients, I listen to them carefully and give them .582 946
time to ask questions.

10 TIapply various communication techniques depending on the .552 .946
patient's characteristics.

11 When I provide treatment-related information to patients, I can .636 .946

translate medical terminology into a language that is easy for
patients to understand.

12 I can decline a patient's unreasonable request by rationally 486 947
explaining it.
13 I can indirectly understand the patient's opinion through alternatives 617 946

such as an interview with a care giver(family) or analysis of past
medical records.
14 1 can create an interview environment by removing distractions 529 946
from the conversation so that the patient can concentrate when
talking with the patient.
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Corrected Alpha if
No Item item-total item
correlations deleted

15 When I talk to the patient, I make eye contact with the patient and 400 947
do not rush.

16 Asanurse, I try to form a horizontal relationship with the patient. 523 946

17 Iknow and can use new devices introduced in a hospital or 379 947
department proficiently.

18 I know and can use the up to dated medical information system .356 947
introduced in a hospital or department proficiently.

19 I can educate patients about useful devices or software provided to 427 947
patients in hospitals.

20 T have identified the caregivers who play the most active role in .535 946
patient care.

21  Itry to build a trusting relationship with the patient's primary .641 946
caregiver.

22 I can ask the caregiver(family) without difficulty if [ need the .662 .945
caregiver's cooperation for the treatment of the patient

23 I communicate well with healthcare providers and staff related to 572 946
patient care.

24 If I have a problem with other healthcare providers, I can resolve it 495 947
amicably.

25 1am able to work with multidisciplinary professionals for patient .547 .946
care.

26 I think it is important to provide personalized education considering .593 946
the characteristics of the patient for effective intervention.

27  When setting up a patient's care (intervention) plan, I can ask for .548 .946
the patient's opinion and set goals based on it.

28 I can create an environment in which patients are free to express .565 .946
their opinions and participate in treatment planning.

29 Tactively answer patients' questions. .558 946

30 Itry to reflect patients' opinions related to treatment. .662 .945

31 Icheck how well the patient understands the information provided .582 946
during patient education

32 Iknow what to do to help stabilize the patient if the patient is .613 946
emotionally unstable.

33 T understand and empathize with the patient's situation. 527 946

34 I put myself in the patient's shoes and think before providing care. 541 .946

35 I feel rewarded for my work when I feel that the patient has been 490 947
involved in the care I have provided.

36 Ibelieve it is my duty as a nurse to encourage patient participation .560 .946
throughout the treatment process.

37 1can explain to patients and caregivers what patient engagement is. 482 947

38 I can explain to patients and caregivers the importance of patient .504 947

engagement.
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Corrected Alpha if

No Item item-total item
correlations deleted
39 T have spent time studying outside of work to acquire medical and .506 947
nursing expertise.
40 I believe that to provide better quality care to patients, and I need to .621 946

develop my knowledge and skills continuously.

3.1.3. Construct Validity: Exploratory factor analysis

As a result of the first factor analysis on 40 items, KMO and Bartlett's sphericity
test, which are methods for testing the fit of the collected samples, were KMO=.918,
x*=3558.400 (p<.000), degrees of freedom (df)=780. Bartlett's sphericity test showed p<.05,
so the sample was suitable for exploratory factor analysis. In this study, items with a
common value less than 0.4 were the standard for deletion, but the minimum value was .475
(item No. 31), which was higher than the deletion standard for all items.

As a result of the principal component analysis of 40 items, a total of nine factors
were derived for eigenvalues of 1.0 or higher. The cumulative total variance indicating the
explanatory power of the extracted nine factors was 58.644%, and the factor loading value
of each factor indicating the correlation between each question and factor was .387~.750.
When the factor loading value for each of the nine factors extracted was .45 or higher for
each factor, factor 1 had .451 to 662 with five items, factor 2, .469 to.644 with seven items,
factor 3 is .467 to .653 with five items, factor 4 ranges from .555 to .724 with three items,
factor 5 ranges from .536 to .731 with two items, factor 6 ranges from .552 to .566 with
two items, factor 7 with . 594 t0.650 was two items, factor 8 was .750 with one item, and

factor 9 was .631 and.518 with two items (Table 13).
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Table 13. Factor loading from exploratory factor analysis (40 items)

(N=211)

Item Communalities  Factor] Factorll Factorlll ~ FactorlV FactorV FactorVI  FactorVIl  FactorVIl  Factor IX
4 .555 .662 .044 .089 .138 223 .061 -.061 .058 .168
5 .657 .618 .136 -.090 .096 .070 402 .255 .081 -.032
13 .619 591 291 232 147 .081 -.115 197 223 .027
3 578 .588 110 321 155 .010 .248 .037 -.041 .168
21 .613 451 .249 .080 .379 .361 .250 -.005 .050 -.048
2 511 .387 322 .208 .305 .016 .030 .194 171 232
8 .599 -.068 .644 111 .072 151 136 .164 .280 125
20 .566 237 .630 178 .042 .235 -.040 .034 .021 .143
40 .569 437 .533 .190 .068 116 134 119 .068 -.060
39 513 .238 521 177 .150 -.095 133 191 177 -.190
29 .554 201 482 .072 .353 117 351 -.098 .063 .016
22 .691 403 AT7 .165 .169 -.092 407 .200 .003 176
11 .584 460 469 .189 .202 .094 -.070 .190 .162 .003
10 .580 .017 447 .364 101 .259 .099 .381 -.098 .069
34 .615 .041 .240 .653 .180 .158 .009 .197 -.022 181
25 .608 251 .076 .605 .036 .188 .203 .033 .305 -.032
9 .590 .102 247 ATT .244 .385 .103 .199 .025 -.180
32 592 219 .227 470 .120 .073 451 212 .020 .057
23 531 414 .167 467 110 .013 151 -.004 .246 135
26 .554 227 .350 443 .381 .091 .034 -.050 .156 -.050
7 512 174 .306 .363 317 114 119 -.083 .326 123
37 .664 .057 .067 301 124 .023 148 127 -.040 -.025
35 591 197 .011 .091 .675 .184 110 113 .009 174
38 .587 153 .320 -.100 .555 .075 -.011 .307 173 116
31 A75 224 173 .339 .386 .104 .266 199 .048 -.085
6 .554 .378 .185 241 .384 232 .120 .071 313 -.001
15 .621 .040 .028 .230 .091 731 117 .010 .092 .038
28 .568 .198 .283 .035 127 .536 191 197 077 251
27 479 .284 .298 .063 .189 .389 -.012 277 .025 .203
33 .567 .330 312 115 .034 .369 .251 .185 .107 -.319
36 .686 313 .196 .303 317 .348 -.168 223 =211 337
16 .676 119 .180 .096 .238 .362 .566 -.152 .285 .090
14 .596 126 -.005 292 136 .238 .552 247 .099 .209
19 .588 -.025 216 .023 .220 .050 .158 .650 126 161
12 .608 .299 .064 .304 .082 .104 -.040 .594 184 =127
30 .585 .365 .297 211 .225 .150 324 374 -.040 -.004
18 .659 .065 .252 .080 -.016 .028 .046 130 .750 .054
24 .490 .209 -.061 .262 170 .210 .190 276 418 120
17 .623 137 .007 .027 .106 229 143 .098 333 .631
1 .648 419 317 181 .080 -.040 .218 .010 =127 518
Eigenvalue 4.050 3.765 3.109 2.887 2.283 2.080 2.061 1.742 1.482
% of variance 10.124 9.412 1.772 7.218 5.707 5.199 5.152 4.355 3.704
Cumilative(%) 10.124 19.536 27.309 34527 40.234 45.434 50.586 54.940 58.644
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In addition, the number of factors just before the slope of the scree chart became

gentle was the 5Sth to 9th factors, which was somewhat ambiguous (Fig. 4).

onpea uodig
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INumber of factors|

Fig 5. Scree plot (40 items)

As aresult of the Parallel analysis (PA) (O'connor, 2000; Henson & Roberts, 2006),
the number of factors whose eigenvalues were analyzed in the actual data was more
significant than the eigenvalues in the randomly generated data were 2-5 factors (Table 15).
Finally, it was found that extracting five factors was most appropriate when judging by

synthesizing the factor extraction and screen chart results based on the eigenvalue of one

or more, the PA results, and the conceptual framework.
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Table 14. Comparison of Factor Analysis and Parallel Analysis eigenvalues (40 items)

Number of factor FA eigenvalue PA eigenvalue

1.000000 13.326 1.424
2.000000 1.594 1.266
3.000000 1.503 1.424
4.000000 1.383 1.337
5.000000 1.303 1.271
6.000000 1.136 1.211
7.000000 1.121 1.155
8.000000 1.083 1.094
9.000000 1.010 1.031

The number of 5 factors derived as the most appropriate was designated, and factor
analysis was re-performed for 40 items. As a result of the analysis, the common values
ranged from .349 t0 .579. Thell items 7, 12, 24, 29, 33, 30, 6, 10, 2, 19, and 28 were deleted
because of factor communality less than 0.45 (Comrey and Lee, 1992). In addition, items
23, 37, and 40 that inhibit discriminant validity were deleted based on a cross loading value
of .45 or higher (Comrey & Lee, 1992).

As aresult of factor analysis of 26 items, KMO and Bartlett's sphericity test, which
are methods for testing the suitability of the collected samples, were KMO=.905,
x*=1970.842 (p<.001), and degrees of freedom (df)=325. The 26-item KMO value showed
high relevance (Kaiser, 1974). Also, Bartlett's sphericity test showed p<.05, so the sample
was suitable for exploratory factor analysis (Table 14). For each factor, factor 1 was seven
items 14.116%, factor 2 was six items 13.120%, factor 3 was five items 9.795%, factor 4
was four items 9.010%, and factor 5 had four items 6.982%. The cumulative explanatory

power of factors was 53.022%, satisfying the appropriate standard explanatory power of
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psychosocial science. In addition, the eigenvalues for each factor were all greater than 1,
and the calculated factor loadings for each item within the factor ranged from 0.464 to
0.744, which satisfies the factor loading standard of less than .45 (Comrey & Lee) for all
questions. In the case of cross-loaded items, there were no items that impaired discriminant
validity based on a cross-loading value of .45 or higher. Therefore, 26 items of the final

inventory were confirmed (Table 15).
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Table 15. Factor loading from exploratory factor analysis (26 items) (N=211)

Item Communalities Factorl Factorll Factorlll FactorV FactorV
Item5 557 .694 .084 191 .020 175
Item3 575 .663 .337 .010 134 .064
Item22  .609 .643 242 .342 131 .058
Item4 467 .623 122 -.006 219 126
Iteml 487 .610 .031 120 .283 141
Item21  .485 AT74 .330 147 292 211
Iteml3  .504 464 276 .383 254 -.016
Item9 .599 .087 .708 .183 233 .054
Item34  .530 .058 .628 154 .323 .056
Item25  .524 247 .608 178 -.073 .239
Item32  .474 372 522 170 104 .154
Item31  .429 294 .507 .148 212 .138
Item26  .450 .268 .504 272 224 .004
Item8 .581 .038 211 701 .148 .148
Iteml8  .622 .031 .091 .652 -.183 .393
Item20  .476 228 212 .506 .350 -.003
Item1l  .569 426 274 .501 .240 -.059
Item39  .513 .323 .380 AT7 -.014 -.189
Item36  .681 231 .261 .053 744 .059
Item35  .453 241 237 -.017 539 .220
Item27  .451 244 193 .308 498 104
Item38  .474 .196 .031 447 475 .094
Iteml7  .629 .209 -.118 159 .298 .676
Item16  .568 309 .362 144 -.052 .564
Item14 542 .266 427 .041 .086 .529
Item15  .537 -.085 418 -.009 .325 499
Eigenvalue 3.670 3.411 2.547 2.343 1.815
% of variance 14.116 13.120 9.795 9.010 6.982
Cumilative(%) 14.116 27.235 37.030 46.040 53.022

- 96 -



3.1.4. Interpreting factors

Interpreting factors is a step in which factors are named by examining the items
classified by each factor. Devellis (2003) suggested that the items with a large factor
loading value among the items classified in each factor be named in consideration of the
fact that they are most similar to latent variables. , it is said that it is easy if there are several
items with factor loading values of .65 or higher for each factor.

Previously, 44 questions were derived accordingly after deriving seven factors
according to five encounters: ‘Assessing patient’, ‘Planning between patients and nurses’,
‘Exchanging information based on health literacy’, ‘Determining intervention’, and
‘Evaluating and motives for patient engagement’.” Then, in the expert content validity test,
it was reduced to 40 questions. Accordingly, as 26 items and five factors were found to be
the appropriate number of factors through exploratory factor analysis, factor names were
named according to the attributes that best explain each factor.

Factor 1 corresponds to 7 items, No. 1 ‘I can determine whether a patient can
participate in a treatment plan based on the patient’s physical, psychological, and
psychosocial conditions’, No. 3 ‘I can know the nursing needs that vary according to
individual characteristics even for patients with the same disease’, No. 4 ‘I can
comprehensively analyze the information needed for patient care (physical, psychological,
psychosocial status, test results, interview results)’, No. 5 ‘I can suggest alternatives when
the patient is unable to express his/her opinion directly (low consciousness, psychological

instability, etc.)’, No. 13 ‘I can indirectly understand the patient’s opinion through
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alternatives such as an interview with a care giver (family) or analysis of past medical
records’, No. 21 ‘I try to build a trusting relationship with the patient’s primary caregiver’,
No. 22 ‘I can ask the caregiver(family) without difficulty if I need the caregiver’s
cooperation for the treatment of the patient.” It has the property of identifying needs that
can change according to characteristics and has the ability to solve problems that may arise
in cases where it is difficult to understand the patient’s condition or in the process of
identifying the patient’s condition. The nurse competency for this purpose was named
‘Identifying patients’ physical & psychological conditions, preferences, value & beliefs’.
The ability to understand the patient’s physical and psychological situation preferences,
values, and beliefs to determine whether patient engagement is possible, as well as the
ability to understand the needs of the patient’s characteristics, and reflect on behalf of the
patient’s healthcare provider if patient engagement is not possible. It refers to the ability to
understand the patient’s wishes as much as possible through cooperation with caregiver or
family and other healthcare providers.

Factor 2 corresponds to 6 items, No. 9 “When I talk to my patients, I listen to them
carefully and give them time to ask questions’ and No. 25 ‘I am able to work with
multidisciplinary professionals for patient care’. No. 26 ‘I think it is important to provide
personalized education considering the characteristics of the patient for effective
intervention’, No. 31 ‘I check how much the patient understands the information provided
during patient education’, No. 32 ‘I know what to do to help stabilize the patient if the

patient is emotionally unstable’, No. 34 ‘I put myself in the patient’s shoes and think before
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providing care’. It has the attributes of nurses’ competency required to encourage patients
by creating a comfortable atmosphere, so it was named ‘Encouraging and creating a
comfortable atmosphere’ for nurses’ competency to improve patient engagement necessary
for the second factor nursing planning. It refers to the nurse’s ability to encourage and
provide an atmosphere in which patients can freely express their opinions.

Factor 3 corresponds to 5 items, No. 8 ‘I try to share information related to
treatment-related examinations and procedures related to the patient’s treatment with the
patient’, No. 11 ‘When I provide treatment-related information to patients, I can translate
medical terminology into a language that is easy for patients to understand’, No. 18 ‘I know
and can use the up to dated medical information system introduced in a hospital or
department proficiently’, No 20 ‘I have identified the caregivers who play the most active
role in patient care.’, No. 39 ‘I have spent time studying outside of work to acquire medical
and nursing expertise. In the process of exchanging information between patients and
nurses, considering the patient’s health literacy, based on a horizontal partnership, the
competency of nurses required for information sharing was identified. Therefore, the third
factor was named ‘Sharing information based for more equal partnership’. It refers to the
ability to build a horizontal partnership through information sharing based on the patient’s
health literacy.

Factor 4 corresponds to 4 items, and No. 14 ‘I can create an interview environment
by removing distractions from the conversation so that the patient can concentrate when

talking with the patient’, No. 15 ‘When I talk to the patient, I make eye contact with the
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patient and do not rush’, No. 16 ‘As a nurse, | try to form a horizontal relationship with the
patient’, No. 17 ‘I know and can use new devices introduced in a hospital or department
proficiently.” The nurse’s competency to manage factors impeding patient engagement in
the intervention decision stage was included, so it was named ‘managing barriers’ in the
fourth factor, determining intervention, as nurses’ competency to improve patient
engagement. It refers to the ability to manage factors that impede patient participation.

Factor 5 corresponds to 4 items, No. 27 ‘When setting up a patient’s care
(intervention) plan, I can ask for the patient’s opinion and set goals based on it’, No. 35 ‘I
feel rewarded for my work when I feel that the patient has been involved in the care I have
provided’, No. 36 ‘I believe it is my duty as a nurse to encourage patient participation
throughout the treatment process’, No. 38 ‘I can explain to patients and caregivers the
importance of patient engagement’. In the evaluation stage, it continuously develops and
strives to improve patient engagement, and motivates the Sth factor evaluating and motives
for patient engagement. Nurse competency to promote patient participation was named
‘cultivating professional Knowledge and attitudes’. It refers to the ability to cultivate
knowledge and attitudes for patient engagement as a professional nurse.
3.1.5. Composition of factors and items of the preliminary inventory

The five encounters, five factors, and each component were determined through
the integration process of the constituent factors derived through exploratory factor analysis
and the nurse competency construct for enhancing patient participation assumed in the

development process of this study(Table 16).
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Table 16. Preliminary nurse competency inventory for patient engagement

(26 items)

Encounter Factor No Items

Assessing Identifying 1 I can determine whether a patient can participate in

patient patients’ a treatment plan based on the patient’s physical,
physical & psychological, and psychosocial conditions
psychological 3 I can know the nursing needs that vary according to
conditions, individual characteristics even for patients with the
preferences, same disease
value & 4 1 can comprehensively analyze the information
beliefs necessary for patient care (physical, psychological,

psychosocial status, test results, interview results).

5 Ican suggest alternatives when the patient is unable
to express his/her opinion directly (low
consciousness, psychological instability, etc.).

13 I can indirectly understand the patient’s opinion
through alternatives such as an interview with a care
giver(family) or analysis of past medical records

21 1 try to build a trusting relationship with the
patient’s primary caregiver.

22 I can ask the caregiver(family) without difficulty if
I need the caregiver’s cooperation for the treatment
of the patient

Planning Encouraging 9  When I talk to my patients, I listen to them carefully
between and creating a and give them time to ask questions.

patients and  comfortable 25 1 am able to work with multidisciplinary
nurses atmosphere professionals for patient care.

26 1 think it is important to provide personalized
education considering the characteristics of the
patient for effective intervention.

31 I check how well the patient understands the
information provided during patient education

32 I know what to do to help stabilize the patient if the
patient is emotionally unstable.

34 I put myself in the patient’s shoes and think before
providing care.

Exchanging  Sharing 8 I try to share information related to treatment-
information  information related examinations and procedures related to the
based on for more patient’s treatment with the patient.

health equal 11 When I provide treatment-related information to
literacy partnership patients, I can translate medical terminology into a

language that is easy for patients to understand.
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Encounter Factor No Items

18 1 know and can use the up to dated medical
information system introduced in a hospital or
department proficiently.

20 I have identified the caregivers who play the most
active role in patient care.

39 1 have spent time studying outside of work to
acquire medical and nursing expertise.

Determining Managing 14 I can create an interview environment by removing
intervention  barriers distractions from the conversation so that the patient
can concentrate when talking with the patient.

15  When I talk to the patient, I make eye contact with
the patient and do not rush.

16 As a nurse, I try to form a horizontal relationship
with the patient.

17 1 know and can use new devices introduced in a
hospital or department proficiently.

Evaluating  Cultivating 27  When setting up a patient’s care (intervention) plan,

and motives professional I can ask for the patient’s opinion and set goals

for patient knowledge based on it.

engagement and attitudes 35 I feel rewarded for my work when I feel that the
patient has been involved in the care I have
provided.

36 1 believe it is my duty as a nurse to encourage
patient participation throughout the treatment
process.

38 1 can explain to patients and caregivers the

importance of patient engagement.
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3.1.6. Correlation between factors

As a result of analyzing the correlation between the factors and the inventory, all
factors showed high correlation with the NCIPE(»= .738-.889). The correlation results
between the factors of the inventory, factor 1 ‘Identifying patients’ physical &
psychological conditions, preferences, value & beliefs’ and factor 3 ‘Sharing information
for more equal partnership’ showed the highest correlation with = .732. Factor 3 sharing
information for more equal partnership and factor 5 cultivating professional knowledge and

attitudes showed the lowest correlation with =471 (p<.001) (Table 17).

Table 17. Correlations between factors of nurse competency for patient engagement (N=211)
Factorl Factor2 Factor3 Factor4 Factor5
r
NCIPE .846™ .845™ .889™ .845™ 738"
Factorl 1 .648™ 725™ 621" .538™
Factor2 .648™ 1 704™ 593™ 575"
Factor3 725™ 704™ 1 .804™ 471
Factor4 621" 593" .803™ 1 492"
Factor5 538" 575" 471 492" 1
**n<.001
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3.1.7. Reliability: Internal consistency reliability

The coefficients for the corrected item-total correlations for the items of the total
scale and subscales ranged from 0.33 to 0.65. Cronbach’s alpha for the total scale was 0.92,
and the coefficients for the subscales ranged from 0.33 to 0.65. The Cronbach'a value of
factor 4 was slightly below the criteria as 0.66 (Table 18).

Table 18. Internal consistency reliability

Factor Number of items Mean + SD Corrected item- Cronbach’s alpha
total correlation
coefficient
NCIPE 26 3.90+.53 .33-.65 .92
Factor 1 7 3.97+.62 .52-.63 .82
Factor 2 6 3.88+.63 .52-.58 .79
Factor 3 5 3.93+.62 .37-.56 71
Factor 4 4 3.91+.65 .37-.49 .66
Factor 5 4 3.79+.63 44-.54 .70

3.2. The second validation of preliminary inventory

The second validation was performed using subsample 2 to analyze confirmatory
factor analysis, convergent validity, known-group validity and internal consistency for the
model fit test of the nurse competency inventory for patient engagement confirmed through

the first validation test.

3.2.1. Participant’s characteristics
211 subjects participated in the second validation test. The demographic and
nursing-related characteristics of the subjects of this study are as follows. The average age
was 31.4 years old, and the majority were in their 30s (52.1%), and by gender, women

(98.6%) accounted for the majority. The number of singles (54.5%) was higher than that
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of married people, and the highest level of education was those with a bachelor’s degree
(88.2%). Also, as for the current workplace, the capital was the most at 43.6%, and the
number of beds between 500 and 999 had the most at 43.1%. (Table 19). The average
working experience was 7.0+4.5 years, and the average working experience in the current
department was 3.0+2.9. As for the position, general nurses accounted for the most at

91.0%, and the participants working in the ward were the most at 73.0%.
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Table 19. Participant’s characteristics of the second validation

(N=211)

Characteristics Categories n(%) M £SD(Min-Max)
Gender Male 3(1.4)
Female 208(98.6)
Age(yr) 31.4+4.3(26-51)
29> 87(41.2)
30-39 110(52.1)
40-49 13(6.2)
50< 1(0.5)
Marital status Married 96(45.5)
Unmarried 115(54.5)
Education Diploma 8(3.8)
Bachelor 186(88.2)
Master and above 17(8.1)
Current working Capital 92(43.6)
region Capital area 46(21.8)
Others 73(34.6)
Number of hospital  300-499 45(21.3)
beds 500-999 91(43.1)
1000< 75(35.5)
Total working 7.0£4.5(3-30)
experiences(yr) 3< <5 73(34.6)
5< <10 97(46.0)
10< <15 21(10.0)
15< 20(9.5)
Current unit 3.0+£2.9(0.3-17.6)
experiences (yr) <1 28(13.3)
1< <3 110(52.1)
3< <5 32(15.2)
5< 41(19.4)
Current position Staff nurse 192(91.0)
Charge nurse 19(9.0)
Current working General ward 154(73.0)
unit Intensive care unit 27(12.8)
Emergency room 17(8.1)
Others 13(6.1)

(Anesthesia/recovery room

and delivery room)
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3.2.2. Items analysis
1) Mean, standard deviation, skewness, and kurtosis by factors

The average value of nurse competency inventory for patient engagement was
3.89 points, and by sub-components, Identifying Patients’ Physical & Psychological
Condition, Preferences, Value & Beliefs had the highest average score of 3.99 points, and
Managing barriers scored 3.93 points, Sharing information for more equal partnership 3.89
points, Encouraging and creating a comfortable atmosphere at 3.84, and Cultivating
professional Knowledge and attitudes at 3.77 points. Regarding skewness, the skewness
value of Sharing information for more equal partnership was -.461, which was the largest,
but all did not exceed +1.965 and were normally distributed at the significance level of .05
(Table 20) (Appendix 5).

Table 20. Reliability of Nurse competency inventory for patient engagement (N=211)

Factor Mean £ SD  Skewness Kurtosis
Nurse competency inventory for patient engagement 3.89+0.53 -.090 -.607
Factor 1(Identifying patients’ physical & psychological 3.99+0.69 -.378 -.344
conditions, preferences, value & beliefs)

Factor 2(Encouraging and creating a comfortable 3.84+0.61 -.190 -.547
atmosphere)

Factor 3(Sharing information for more equal partnership) 3.89+0.64 -.461 -.079
Factor 4(Managing barriers) 3.93+0.67 -.390 -518
Factor 5(Cultivating professional Knowledge and attitudes) 3.77+0.65 -.358 -213
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2) Correlations between factors

As a result of analyzing the correlation between the factors of the inventory, factor

1 ‘Identifying patients’ physical & psychological conditions, preferences, value & beliefs’

and Factor 3 ‘Sharing information for more equal partnership’ showed the highest

correlation with »= .732., and factor 4 ‘Managing barriers’ and factor 5 ‘Cultivating

professional Knowledge and attitudes’ showed the lowest correlation with 7=.552 (p<.001).

The correlation between the total score of the NCIPE and the factors showed a high

correlation of .80 or more for all five factors. (Table 21).

Table 21. Correlations between factors of nurse competency for patient engagement (N=211)
NCIPE Factorl Factor2 Factor3 Factor4 Factorb
r
NCIPE 1 867** 874** .856** .823** .838**
Factorl .867** 1 679™ 732" .630™ 651"
Factor2 B74** 679" 1 716" 729" 583"
Factor3 .856** 732" 716™ 1 598" 564"
Factor4 .823** .630™ 729" 598" 1 552"
Factor5 .838** 651" 583" 564" 552" 1

Note. **<.001. Factor 1: Identifying Patients’ Physical & Psychological Condition, Preferences, Value &

Beliefs; Factor 2: Encouraging and creating a comfortable atmosphere; Factor 3:Sharing information for more

equal partnership; Factor 4:Managing barriers; Factor 5:Cultivating professional Knowledge and attitudes;

NCIPE: Nurse competency inventory for patient engagement.
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3.2.3. Construct Validity
1) Confirmatory factor analysis (CFA)

Most of items satisfied the required standardized factor loading (FL) of above 0.50
(Brown, 2015), except for item 14, and 25. However, the FLs of item No. 14 and 25 are
4.89 and 4.64, respectively, which are close to 0.50. The items were not deleted as they
were absolutely necessary in terms of content (Table 22).

CFA was performed with subsample 2 to identify whether or not the underlying
five-factor structure derived using EFA was empirically supported. A critically important
assumption in CFA is the presence of multivariate normality. The fit indices indicated that
the five-factor model provided a good fit to the data: x* /df ratio = 1.56 (x* = 415.30, df =
289, p <0.001), RMSEA = 0.05 (90% CI = 0.04-0.06), SRMR = 0.05, GFI = 0.87, CFI =
0.91, and NFI = 0.78(Table 23). All the items significantly loaded onto the factors, and the

bootstrapped standardized item loadings onto the factors ranged from 0.461 to .685(Fig. 5).
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Table 22. Confirmatory factor analysis of NCIPE (N=211)
Item Estimate SE FL CR p
Factor 1
Item5 1 - .542 <.001
Item3 1.234 .180 .627 6.847 <.001
Item22 1.278 .188 .619 6.795 <.001
Item4 1.017 165 537 6.172 <.001
Iteml .985 .146 .615 6.764 <.001
Item13 1.056 .166 561 6.365 <.001
Item21 .964 162 511 5.960 <.001
Factor2
Item26 1 - .587 <.001
Iltem31 .998 139 597 7.180 <.001
Item32 953 137 574 6.967 <.001
Item25 .842 137 489 6.140 <.001
Item34 .959 .140 .564 6.873 <.001
Item9 1.093 144 .643 7.579 <.001
Factor 3
Item39 1 - .545 <.001
Iteml1l 1.484 .203 .686 7.317 <.001
Item20 1.166 178 578 6.555 <.001
Item18 1.020 161 .550 6.338 <.001
Item8 1.037 .165 542 6.270 <.001
Factord
Item38 1 - 592 <.001
Iltem27 1.021 147 .613 6.924 <.001
Item35 1.033 .149 .612 6.913 <.001
Item36 1.113 .158 .630 7.062 <.001
Factor 5
Item14 1 - 464 <.001
Item15 1.296 234 .509 5.549 <.001
Iltem16 1.312 .230 532 5.694 <.001
Item17 1.532 .246 .632 6.235 <.001
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The inter-correlation r=.85-1.00 between the five factors of the primary
confirmatory factor analysis model was remarkably high, so no independent relationship
was established (Kline, 1998). Therefore, since all five factors are components of nurse
competency to improve patient engagement, a second-order factor analysis (second-order
CFA) was performed by creating a higher-order factor model including lower-order factors
and higher-level concepts, and the results are shown in Figure 6. Since it is preferable to
test the fit by analyzing all factors and observation variables at once rather than checking
each fit for each sub-factor (Yu, 2012), the fit was calculated by analyzing all the sub-
factors and items of the secondary factor model at once.

As a result, the second-order 5-factor CFA reveals that all items for each factors
had similar factor loadings compared with those in 5 factor CFA model. All factors had
strong factor loadings on the second-order construct. The second order five-factor model
provided a good fit to the data: x* /df ratio = 1.55 (x*> = 457.647, df = 294, p < 0.001),
RMSEA = 0.05 (90% CI = 0.04-0.06), SRMR = 0.05, GFI = 0.86, CFI = 0.90, and NFI =
0.77. As presented in Fig. 5, all the items significantly loaded onto the factors, and the
standardized item loadings onto the factor ranged from 0.90 to .10 (Table 23).

If the NFI is more than .90, the improvement of the research model in the original
model was good at 90.0%, but in this study, it was only 77.0%. However, the fit criteria of
other fit indexes were satisfied. In addition, through the squared multiple correlations
(SMC) value, it was possible to figure out how much each of the five sub-factors could

explain the nurse’s competency for improving patient engagement. Factor 4 ‘managing
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barriers’ had a highest explanatory power at 100% which was followed by Factor 2
‘Encouraging and creating a comfortable atmosphere’ at 98.0%. which is a higher-level
concept. %, followed by Factor 2 ¢ Factor 1 Identifying patients’ physical & psychological
condition, preferences, value & beliefs’, Factor 3 ‘Sharing information for more equal
partnership’, Factor 5 ‘cultivating professional knowledge and attitudes’ were also 95.0%,
97.0%, and 90.0%, respectively, indicating explanatory power of more than 50%.

Table 23. Model fit of CFA

Criterion 5 Factor model Second order 5
factor model
x? (p>.05) 433.839(p<.001) 457.647(p<.001)
x? /df ratio <3 1.50 1.55
RMSEA <.08 0.05 0.05
SRMR <.08 0.05 0.05
GFI >90 0.87 0.86
CFI >90 0.91 0.90

NFI >.90 0.78 0.77
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2) Convergent validity
The Nurse competency for improving patient engagement scale (NCIPE) was
highly correlated with Individualized Care Scale [ICS] B version (Jeong & Park, 2019) (r
=0.859, p <0.001) implying that convergent validity was satisfied (Table 24).

Table 24. Correlation NCIPE& ICS B version (N=211)
NCIPE Factorl Factor2 Factor3 Factor4 Factor5

r
.859** 136%* J91** 687** T46%* 672**

Individualized
Care

*£p<.001

3) Known-group validity

Based on Benner’s stages of clinical competence (Benner, 1984), in the study that
developed the clinical career management system model for nurses in tertiary hospitals,
based on the evidence that the clinical grade was presented as a stage 3 competent for 3
years to less than 5 years, a stage 4 proficient for more than 5 years to less than 7 years,
and a stage 5 expert for more than 7 years (Cho et al., 2015) nurses’ competency tested to
enhance patient participation according to their careers. Group comparison, which is set
validity, was performed. As a result of the analysis of 211 people, the competency for
promoting patient participation was higher in the expert group than the competent and the

proficient, proving the set validity (F=8.976, p<.001) (Table 25).
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Table 25. Known-groups validity (N=211)

Variables Categories  n(%) NCIPE
Mean+SD F(p) Scheffe
Total working 3<<50 73(34.6) 3.71£.54 8.976(p<.001) c>abt
experience(years) 5<<7° 76(36.0) 3.89x.51 ’
< 62(29.4) 4.09+.48
fpost-hoc (Scheffe) test

3.2.4. Reliability: Internal consistency reliability

The coefficients for the corrected item-total correlations for the items of the total
scale and subscales ranged from 0.40 to 0.58. Cronbach’s alpha for the total scale was 0.92,
and the coefficients for the subscales ranged from 0.62 to 0.76. The Cronbach'a value of
Factor 4 was slightly below the criteria as 0.62 (Table 26)(Appendix 6).

Table 26. Internal consistency reliability

Factor Number of Mean £+ SD Corrected item- Cronbach’s
items total correlation alpha
coefficient
NCIPE 26 3.89+.53 .92
Factor 1 7 3.99+.62 41-.55 .76
Factor 2 6 3.84+.61 .40-.57 74
Factor 3 5 3.89+.64 42-52 g1
Factor 4 4 3.77+.65 .37-.43 .62
Factor 5 4 3.95+.53 .44-52 .70

3.3.  Nurse competency Inventory for patient engagement (NCIPE)

After going through the reliability and validity test process, identification of
patients’ physical & psychological condition, preferences, value & beliefs 7 items (1-7),
encouraging and creating a comfortable atmosphere 6 items (8-13), Sharing information

for more equal partnership 5 items (14-18), managing barriers 4 items (19-22), and

- 116 -



cultivating professional knowledge and attitudes 4 items (24-26) with the final 26 items as
a nurse competency inventory for patient engagement was confirmed.

This inventory responds on a 5-point Likert scale, rated on a scale of 1 point for
‘not at all’ to 5 points for ‘strongly agree’. Since inverse questions are not included, the
response scores are summed up and the average score is calculated. The higher the average

score, the higher the nurse’s competency to improve patient engagement(Table27).
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Table 27. The final inventory of nurse competency for patient engagement

(26 items)

Factor

No Item

Strongly
disagree

Strongly
agree

Identifying
Patients’
physical &
psychological
conditions,
preferences,
value &
beliefs

Encouraging
and creating
a comfortable
atmosphere

Sharing
information
for more

1

10

11

12

13

14

I can determine whether a patient can
participate in a treatment plan based on the
patient’s physical, psychological, and
psychosocial conditions

I can know the nursing needs that vary
according to individual characteristics even
for patients with the same disease

I can comprehensively analyze the
information necessary for patient care
(physical, psychological, psychosocial
status, test results, interview results).

I can suggest alternatives when the patient is

unable to express his/her opinion directly
(low consciousness, psychological
instability, etc.).

I can indirectly understand the patient’s
opinion through alternatives such as an
interview with a care giver(family) or
analysis of past medical records

I try to build a trusting relationship with the
patient’s primary caregiver.

I can ask the caregiver(family) without
difficulty if I need the caregiver’s
cooperation for the treatment of the patient
When I talk to my patients, I listen to them
carefully and give them time to ask
questions.

I am able to work with multidisciplinary
professionals for patient care.

I think it is important to provide
personalized education considering the
characteristics of the patient for effective
intervention.

I check how well the patient understands the
information provided during patient
education

I know what to do to help stabilize the
patient if the patient is emotionally unstable.
I put myself in the patient’s shoes and think
before providing care.

I try to share information related to
treatment-related examinations and
procedures related to the patient’s treatment
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Strongly Strongly

Factor No Item q
disagree agree
equal with the patient.
partnership 15  When I provide treatment-related 1 2 3 4 5

information to patients, I can translate
medical terminology into a language that is
easy for patients to understand.
16 Iknow and can use the up to dated medical | 2 3 4 5
information system introduced in a hospital
or department proficiently.
17 I have identified the caregivers who play the 1 2 3 4 5
most active role in patient care.
18 I have spent time studying outside of work 1 2 3 4 5
to acquire medical and nursing expertise.
Managing 19  Ican create an interview environment by 1 2 3 4 5
barriers removing distractions from the conversation
so that the patient can concentrate when
talking with the patient.
20  When I talk to the patient, | make eye | 2 3 4 5
contact with the patient and do not rush.
21  Asanurse, I try to form a horizontal | 2 3 4 5
relationship with the patient.
22 1know and can use new devices introduced 1 2 3 4 5
in a hospital or department proficiently.
Cultivating 23 When setting up a patient’s care 1 2 3 4 5
professional (intervention) plan, I can ask for the patient’s
knowledge opinion and set goals based on it.
and attitudes 24 I feel rewarded for my work when I feel that 1 2 3 4 5
the patient has been involved in the care |
have provided.
25 Ibelieve it is my duty as a nurse to 1 2 3 4 5
encourage patient participation throughout
the treatment process.
26 I can explain to patients and caregivers the 1 2 3 4 5
importance of patient engagement.
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V1. DISCUSSION

The discussion of this study was considered in terms of development and validation

of inventory. Specific details are as follows.

1. Development of inventory

The nurse competency inventory for patient engagement developed through this
study is the first inventory developed to measure the nurse’s competency to improve patient
engagement. The scales developed so far measure similar concepts (Hwang, 2015, Shin &
Yoon, 2019) and do not include parts such as partnership, health literacy, and the use of
technology, which are emphasized in the concept of patient engagement. In addition, as the
previously developed scales were only for general medical staff or physicians(Malfait et
al., 2016; Hibbard et al., 2010), it was not possible to accurately identify the competency
required for nurses.

Considering that patient engagement is a relatively recent concept (Higgins et al.,
2017), based on the ICM model (Drenkard, 2015), the components of the nurse competency
inventory for patient engagement were derived through systematic literature review,
fieldwork, and final analysis phase. From this point of view, this inventory is the first scale
developed to measure the nurse competency for patient engagement. It is expected to be
used as primary data for qualitative and numerical expansion of research. Using this
inventory, it is possible to identify and measure the competencies required of nurses for

patient engagement in the clinical environment. The number of factors finally confirmed
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was 5, and the meaning of each factor is considered as follows.

The first factor, ‘Identifying patients’ physical & psychological conditions,
preferences, value & beliefs’, was composed of seven final items as a nurse’s competency
to improve patient engagement required in the patient assessment stage. In a general sense,
nursing assessment is defined as ‘the process of carefully and systematically collecting,
classifying, and analyzing data on a patients’ condition in order to identify the problem that
needs to be taken care of for the patient (Kim et al., 2010). The nurse competency to
improve patient engagement required in the patient assessment stage identified in this study
includes not only the nurse’s knowledge, skills, and attitude necessary to understand the
patient’s physical and psychological conditions, preferences, values, and beliefs (Singh et
al., 2019), including the ability to identify patients through collaboration with the patient’s
caregivers and medical staff in situations where the patient is unable to engage (Ren et al.,
2019; Jerofke-Owen & Dahlman, 2019). In addition, it was confirmed through the
fieldwork phase that a trusting relationship should be formed to improve patient
engagement by giving a consistent and positive response to the patient from the assessment
stage. This is different from previous scales(Malfait et al., 2016, Hibbard et al,. 2010,
Hwang, 2015, Shin &amp; Yoon, 2019), and the existing scales mainly identified and
measured the patient-nurse relationship for patient participation.

Furthermore, in this inventory, the assessment stage for improving patient
engagement is not simply collecting and analyzing data, but more active meaning, when

patients cannot engage in their care process finding the caregivers or family who know
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patients’ characteristics to reflect patients’ opinion on the care plan. Also, it was found that
the patient’s characteristics were reflected in the care plan by cooperating with other
healthcare providers to the patient was grasped as much as possible. It has the same
meaning as the previous research result. Casimiro (2015) conducted an observational study
on how much collaboration between medical staff enhances patient and family engagement
and confirmed that patients and family members participated more effectively in treatment
when medical personnel was mediated as a group or team. Also, some previous studies
showed that nurses’ individual attitudes and skills affect patient, and identified a positive
attitude toward patient participation increases patient participation (Soleimani et al., 2010,
Eldh et al., 2010). It has been confirmed that patient participation can be enhanced by
having (Kolovos, 2015) the ability of nurses to identify individual characteristics of patients
through cooperation with medical staff and caregivers and a consistently positive attitude
toward patient engagement from the patient assessment stage to enhance patient
engagement.

The second factor, ‘Encouraging and creating a comfortable atmosphere’, is a
nurse’s competency required in the planning between patients and nurses stage. It has been
confirmed that a comfortable atmosphere allows patients to disclose their opinions in
forming a relationship between patient-healthcare providers and has a positive effect on
trust building (Hahn et al., 2017). The second factor, ‘Encouraging and creating a
comfortable atmosphere,” is a nurse’s competency required in the planning between

patients and nurses. It has been confirmed that a comfortable atmosphere allows patients to
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disclose their opinions in forming a relationship between patient-healthcare providers and
positively affects trust-building (Hahn et al., 2017). Hwang (2015)’s patient-centered care
competency scale included items to assess whether the patient could participate by
assessing the patient’s comfort through the sub-area of providing for patient comfort. Still,
the contents were mainly focused on pain and post-evaluation, also did not include the
nurse’s reaction how to deal with after the assessment. In this inventory, the nurse’s role
for enhancing patient engagement was extended to the level of behavioral intervention by
including the question of whether the nurse knew what to do if the patient was unstable and
unable to engage.

In addition, considering the patient’s passive attitude within the medical
environment (Jeon, 2019), nurse competency was included to encourage nurses to more
actively ask questions that patients did not understand. In this area, cooperation with
multidisciplinary experts was also included in the question, and cooperation with
multidisciplinary experts is essential for patient safety (Lee et al., 2021). Therefore, it was
confirmed that nurses can enhance patient engagement by securing patient safety through
collaboration with multidisciplinary experts and having the ability to plan nursing care that
is tailored to the patient’s characteristics.

The third factor, ‘Sharing information for more equal partnership’, is the nurse’s
competency required in exchanging information based on the health literacy stage. In order
to effectively exchange information with patients, nurses must be able to basically take into

account the patient’s health literacy (Drenkard, 2015). In particular, health literacy is a
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modifiable factor that can be improved, so if health literacy increases, care should be
provided tailored to individual circumstances by giving patients greater autonomy in
treatment decisions (Nutbeam, 2000). Based on patients’ health literacy, this inventory
consists of items to check the patient’s understanding when educating them and to measure
the nurse’s attitude toward whether it is crucial to provide education accordingly. In
addition, it was differentiated from the existing similar concept scales by including
information technology-related items that are emphasized in the concepts of ICM and
patient engagement.

In addition, it was differentiated from the existing similar concept scales by
including information technology-related items that are emphasized in the concepts of ICM
and patient engagement. According to a study by Sawesi (2016), the information platform
contributed to not only enhancing patient engagement but also improving health outcomes.
(Bove, 2019). Therefore, as the pace of technological and device development in beneficial
medical fields accelerates, nurses must acquire new skills to balance the need to place
patients at the center of their care (Elgin & Bergero, 2015). This inventory confirmed the
nurse’s competency to improve patient engagement by identifying the nurse’s competency
in information technology through the item of whether they are well adapted to the new
medical information system introduced to the hospital or department. Also, in this stage,
considering the patient’s health literacy, it was emphasized once again that it is a
component for promoting patient engagement by checking whether the information was

delivered in an easy-to-understand language by the patient.
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The fourth factor, ‘Managing barriers’, is the nurse’s competency required in the
Determining intervention stage, and it was confirmed as the competency to manage
obstacles when performing appropriate interventions for patients. [CM explained that this
stage provided patient support, education, and interventions related to self-management
through information technology. Therefore, after the field work stage, managing new
devices and information technologies, which ICM emphasizes on intervention, were set as
the necessary competency of nurses. However, in a domestic clinical environment where
even the concept of patient engagement is unfamiliar, clinical nurses are not well aware
that newly introduced information systems and devices contribute to patient engagement.
In fact, looking at studies conducted in South Korea, there have been studies that confirmed
the relationship between nurses’ information competency and related variables (Kwak et
al., 2017, Lee et al., 2015, Kim et al., 2012).

No studies have conducted interventions using new information systems or mobile
applications, e-platforms or devices. Therefore, the nurse’s competency to manage factors
that hinder the promotion of patient engagement was newly derived by analyzing the
commonalities of the items constructed through exploratory factor analysis. In this factor,
by confirming the nurse’s attitude toward partnership (Bouabida et al., 2021), which is the
basic element of patient engagement, one of the factors hindering patient engagement, the
vertical relationship with the medical staff (Jeon, 2019). In addition, the information
technology competency of nurses to perform interventions to promote patient engagement

was confirmed by measuring the skills of proficient use of devices that can be directly used
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for interventions to enhance patient engagement.

The fifth factor, ‘Cultivating professional knowledge and attitudes’, refers to the
competency of nurses required in the stage of evaluating and motives for patient
engagement. It was confirmed as a competency that nurses should develop professional
knowledge and attitude in order to evaluate the nursing care provision of patient
engagement and to identify nurses’ motivation to continue patient participatory nursing. In
the ICM, the conceptual framework of this study, objective clinical indicators such as
individual patient test results, weight, blood pressure, number of drug use, number of
emergency room visits, readmission rate, and accident rate were presented as the evaluation
indicators (Drenkard, 2015). It was found that intrinsic motivation, such as recognition and
reward as an individual nurse, as a professional nurse, plays a greater role in the nurses’
motivation and evaluation indicators to keep patient engagement confirmed in the field
work phase.

According to Deyo et al. (2016), checking whether patient engagement is enhanced
according to clinical results and managing performance indicators is a high-level concept
required at the nurse manager or nurse executive stage. As it was judged that it would not
be appropriate for this purpose, the items were composed mainly of the contents derived
for staff nurse level. As a sub-item of this factor, it was checked whether the patient had
professional knowledge by being able to explain the important concept of patient
engagement to patients and caregivers (Barello et al., 2017). In addition, as one of the

important strategies for patient engagement (James, 2013), when setting up nursing plans
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and interventions, ask patients for their opinions and reflect them, thereby measuring
whether ‘shared decision making’ provides patients with an opportunity to make decisions.
Knowledge and attitudes as a professional nurse to improve patient engagement were
composed of items.

In summary, developed as an inventory to measure nurse competency for patient
engagement by composing the properties of identifying patients’ physical & psychological
conditions, preferences, value & beliefs, and encouraging and creating a comfortable
atmosphere that were identified as necessary for improving patient engagement into
measurable statements. In addition, it differentiated from the existing scales by deriving the
information sharing aspect, which was emphasized in the existing similar scales, as the
patient-specific information provision based on health literacy, the core attribute of patient
engagement. In today’s clinical environment, the ability to use various information devices
introduced to facilitate patient information access is identified as an item in sharing
information for more equal partnership and managing barriers, properties were also
checked. Lastly, the motivation and evaluation factors that continue to promote patient
engagement are identified as internal motives such as recognition and value as a profession,
self-development in the aspect of knowledge and attitude toward the profession rather than
external motives with temporary attributes, so that they are not significantly affected by
external factors. It has the characteristic of being able to continue the action without it

(Vallerand & Reid, 1984), so it has the advantage of being suitable as a competency.
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2. Validation of inventory

The scarcity of an economical and robust scale to measure nurses’ competency for
patient engagement resulted in the lack of evidence-based interventions necessary for
drawing the attention of professionals and policymakers to encourage patient engagement.
A fundamental issue to consider when developing an inventory is the range of the concept
to be measured (Devillis, 2017). Several factors influence whether and to what extent
patients and nurses should develop an engaged relationship to keep health at different levels
and at different points along the healthcare process (Drenkard et al., 2015). Without
evaluating validity and reliability, it will be hard to represent the effects of measurement
errors on theoretical relationships that are being measured (Forza, 2002). Therefore, this
study confirmed the validity and reliability of the inventory through various tests.

Convergent validity is the extent to which a new instrument is correlated with other
comparators based on prior hypotheses (de Vet et al., 2011). Therefore, in order to test the
convergent validity, a similar concept that is expected to be related to the concept measured
by the tool to be tested should be selected first. And based on the methodology that it is
necessary to empirically determine whether such a result has been obtained through data
collection and analysis with a hypothesis about the magnitude and direction of the
relevance (Lee, 2021). Suhonen et al (2010) defined individualized care as a type of nursing
care delivery which takes into account patients’ personal characteristics in their clinical
condition, their personal life situation and their preferences promoting patient participation

in decision making. By defining it as mentioned above, they were found to be the most
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similar concepts among the developed measuring scales for patients engagement so far.
The Individualized Care Scale [ICS]-nurse version is a scale developed by Suhonen in 2005
and has been translated and validated in Finnish and German, and is widely used as a scale
to measure nurses’ perception of individualized care. In this study, the convergent validity
was tested through the correlation between the individualized care scale [ICS] - nurse
version and the nurse competency to improve patient engagement. In the results of this
study, the two scales showed a high positive correlation.

In addition, as confirmed in the theoretical phase of this study, the most
fundamental content of the ICM model is to provide different nursing care according to the
patient’s personal characteristics (physical, social status, values, beliefs, etc.) (Drenkard,
2015) could predict that there was a significant positive correlation between individualized
care provided by nurses. Therefore, through this study, convergent validity with the ICS-
nurse version was secured, empirically confirming the significant positive correlation
between the two concepts, which was confirmed theoretically. As hypothesized for
convergent validity in the present study, the NCIPE exhibited a high correlation with ICS.
This is consistent with the findings of the scoping review of patient engagement in care by
Clavel et al. (2021). The results for the NCIPE were consistent with these previous findings.

Known-group validity in this inventory, it was confirmed whether there was a
difference in the nurses’ competency to improve patient engagement according to their
careers. In the case of known-group validity, by examining the differences between groups

according to the experience grade of Benner (1984), it was confirmed that the nurse’s
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competency to improve patient engagement differs according to clinical experience. In a
validation study of the Nurse Competence Scale (NCS), which is widely used to measure
the general competency of nurses (Juntasopeepun et. al, 2019), similar to the results of this
study. It was found that the competency score of high-skilled nurses was higher than that
of low-skilled nurses. The same results as in the preceding competency study were
confirmed as nurses’ competency for improving patient engagement showed differences
according to careers, just like the general competency of nurses. However, in this study,
when divided into the competent, proficient, and expert stage according to clinical
experience, the competency score of the expert was significantly higher than that of the
competent and the proficient, but there was no significant difference between the competent
and the proficient group. Considering the reality in Korea, where the concept of patient
engagement in clinical practice is not yet familiar (Lee et al., 2019), it can be interpreted
that nurses’ competency for improving patient engagement can be cultivated when they are
at the expert stage with more than 7 years of experience.

Regarding internal consistency reliability, Cronbach’s alpha tends to increase when
a scale contains more items (de Vet et al., 2011). Even though the NCIPE is a relatively
short instrument, Cronbach’s alphas for NCIPE subscales exceeded 0.70 except for
‘managing barriers’. According to previous studies, most clinical nurses recognized that
the factors hindering patient participation were caused by external factors such as a busy
clinical environment, lack of patient participation education for medical staff, patient will

or cultural differences (Chegini, Janati, Babaie & Pouraghaei, 2020). Therefore, in this
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context, the results of this study can be interpreted as that nurses are not well aware that
their new information device management ability or vertical attitude is an obstacle to
improving patient engagement.

On the other hand, in the case of this inventory, the factor extracted with a total
explanatory power of 53.02% generally fell short of the standard that should explain at least
60% of the total variance (Polit & Yang, 2016). The result is different from PCC, a
measurement tool with a similar concept, which showed an explanatory power of 61.8%
(Hwang, 2015). This is because the concept of patient engagement itself is unfamiliar to
nurses in South Korea(Lee, 2019). Specifically, factor 4 managing barriers and factor 5
cultivating professional knowledge and attitudes, which showed meager explanatory power.
It is interpreted that it includes properties such as the information technology ability of
nurses to improve patient engagement and shared decision making, which is somewhat
ideal to generalize in domestic clinical environment.

This study had methodological strengths. The factorial structure of the NCIPE was
cross-validated using both EFA and CFA in different subsamples, and this is the first study
to have applied the approach for a psychometric study to patient engagement in nurse for
patient engagement. The NCIPE also has practical strengths. Items with more than 15%
missing values might be problematic due to participants not understanding them (de Vet et
al., 2011). There were no missing values per item in the present study, suggesting the
absence of this problem among nurses for measuring competency. In addition, the relatively

small number of NCIPE items increases the feasibility of applying this scale in clinical
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practice.

The second-order CFA model is a model that explains the covariance between each
sub-factor as a general factor, G factor, and is also called a hierarchical factor model (Hull
et al., 1991). Since the second-order CFA model also considers the effects of both the G
factor and sub-factor, it is relatively widely applied compared to the Bifactor model in the
process of verifying the factor structure of the scale. Second-order models are potentially
applicable when (a) the lower-order factors are substantially correlated with each other, and
(b) there is a higher-order factor that is hypothesized to account for the relationship among
the lower-order factors. Such second-order models can be estimated, and the fit of the
second-order structure can be statistically tested so long as four or more first-order factors
are hypothesized(Chen, West & Sousa, 2006).

Since, if there are only two primary factors in the secondary model, under-
discrimination occurs and the secondary factors cannot be estimated with the primary
factors, this is because it achieves a statistically equivalent model (Kim, 2016). Based on
this perspective, a second-order model was proposed as the underlying structure of the
NCIPE in the present study. In the case of the NCIPE, the number of factors was 5, which
was suitable for applying the second-order model, because it showed a high correlation
between sub-factors. This can be interpreted in the same context as ICM, the conceptual
framework of this study, forms an organized cyclical relationship at each stage. Therefore,
in this study, a model that can interpret this inventory more clearly through second-order

confirmatory factor analysis in NCIPE was tested based on statistical and theoretical
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evidence.

This study has validated the second-order five-factor model of the NCIPE. Even
though multiple indices of CFA of the newly proposed model were similar to those of the
first-order five-factor model, the second-order five-factor model has overcome some
obvious problems identified in the study: (i) a strong correlation between five factors in the
first-order five-factor model, and (ii) discordance between the theoretical model and
empirical evidence for the underlying structure of the NCIPE in the first-order five-factor
model. In addition, the second-order five-factor model has provided insight into how the
five-first-order factors contribute to (overall) nurse competency for patient engagement.
This study empirically demonstrates that nurses’ competency is required in the entire
nursing process to improve patient engagement. It means that all five factors of nurses’

competency for patient engagement can improve patients’ engagement when combined.

3. Limitation

This inventory is meaningful in that it was the first to develop an inventory including
health literacy and information technology competency, which was not included in existing
scales, based on ICM that can reflect the recent medical environment for nurses’
competency to improve patient engagement. However, there are some limitations that
should be noted.

First, in order to ultimately improve patient engagement within the clinical
environment system, patient engagement must be made not only at the organizational level

but also at the policy making level (Carman, et al., 2013). Considering the establishment
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of the concept of patient participation in South Korea and the clinical environment and
social perceptions, there was a limit to developing tools including organizational and policy
steps. Patient engagement at the organizational stage requires not only active interest and
efforts of individual patients, but also organizational measures by giving patients and their
family the following roles: advisors, decision makers, member of quality improvement
team, patient safety accident investigation team and patient participation council.

In the United States, already in 2009, the Health Information Technology Policy
Committee, established by the American Recovery and Reinvestment Act, gave three of
the 20-seat committee seats to patients to allow consumer representatives to make
recommendations on policies that promote adoption and utilization of health information
technology. and family members to participate (Carman et al., 2013). However, in South
Korea, the opportunities for active participation of patients and citizens in the health care
policy-making process are very limited, and even if there are opportunities to participate,
consumer groups or civic groups have standardized them to be recommended, so the entry
barrier is high (Lee, 2012). Considering the domestic clinical environment, it was difficult
to include nurses’ competency to improve patient engagement even at the organizational
and policy stages.

Second, a self-report bias may occur because this inventory evaluates the nurse’s
own competence in the form of self-report responses. Self-reporting bias occurs when
respondents are asked about their experiences, feelings, attitudes, beliefs, intentions, etc.

(Park, 2013). According to Donaldson and Grant-Vallone (2002), in reality, this bias is
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difficult to avoid even if researchers introduce complex and sophisticated analytical
procedures and study designs that focus on controlling response bias. Therefore, it is
reported that the validity threat can be excluded by using two different types of data sources.
Thus, to compensate for this inventory’s self-report bias, it is necessary to measure and
compare reliable data through patient satisfaction, patient safety accident rate, or

longitudinal follow-up.

4. Significance of the study

The significance of this study is as follows. First, in terms of nursing practice, it is
expected that identifying the nurse’s competency in patient engagement will be expanded
in the clinical field by confirming the nurse’s role to improve patient engagement, which
has never been attempted in South Korea. By presenting a standard to nurses who know
about the role of nurses to improve patient engagement, but do not know how, it will be
possible to confirm the nurse’s competency to promote objective patient engagement.
Based on the competencies identified in this inventory, it will be possible to conduct
competency training for nurses to enhance patient engagement.

Furthermore, it can be confirmed that the competency of nurses to promote patient
engagement is improved through the inventory. Through the enhancement of nurses’
competency, in clinical practice, it can be expected that the subjective index of patients,
caregivers, medical staff, and nurses will also increase their satisfaction level. Also, in
terms of health performance, as patient engagement is enhanced through patient engaged

nursing, it can be confirmed that health outcomes such as the number of days hospitalized,
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readmission rate, side effects, and safety accidents are improved. It is expected that this
will lead to the financial benefits of hospitals in the long term, and will also have a positive
effect on the national insurance finances.

Second, in terms of nursing education, measuring nurses’ competency for patient
engagement is expected to be an opportunity to recognize the importance of nurses’ role in
promoting patient engagement according to competency in the educational field. By
educating nursing students on the competency of nurses to promote patient engagement, it
is possible to prepare a foundation to expand and think about the role of nurses required in
the clinical field. It will be a support for growth as an advanced nursing professional. Based
on this, it is expected that in the long term, the gap between practice and theory will be
reduced, contributing to a reduction in the turnover rate of new nurses due to the reduction
of the reality shock when nursing students become new nurses.

Lastly, in terms of nursing theory and research, there were limitations in various
studies because, in the case of Korea, scales suitable for the domestic situation were not
developed despite the increasing demand for patient engagement due to changes in the
clinical environment. It is expected to be provided as primary data for research on nurse
competency and factor identification. In addition, it will be possible to use it as a scale to
measure the outcome of the development and application of an intervention program to

enhance nurse competency to improve patient engagement.

- 136 -



VIlI. CONCLUSION AND SUGGETIONS

1. Conclusion

The nurse competency for patient engagement inventory developed and validated
in this study comprises a total of five factors with 26 items scored on a 5-point Likert scale.
Items related to the skills, knowledge and attitudes for 1) identifying Patients’ physical &
psychological conditions, preferences, value & beliefs, 2) encouraging and creating a
comfortable atmosphere, 3) sharing information for more equal partnership, 4) managing
barriers and 5) cultivating professional knowledge and attitudes. The NCIPE inventory
exhibits good psychometric properties for four validity metrics (content, structural,
convergent, and known-group validity) and one reliability metrics (internal consistency).
In addition, the shortness of this new scale makes it highly feasible to apply in clinical
practice. The NCIPE inventory can be applied in surveys and clinical trials, and to identify
the levels of readiness for providing patient engaged nursing of nurses when designing

appropriate patient engaged nursing interventions.

2. Suggestions

Based on the results of this study, the following suggestions are made. First, it is
suggested to develop an inventory that can measure nurses’ competency, including policy
level, when policy and social discussions on patient participation are sufficiently conducted
in South Korea and an organizational consensus is reached in the future. Second, in order

to understand the accurate nurse competency based on the ICM model, it is suggested to
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re-analyze when the concept of patient engagement is established in the domestic medical
environment and the conditions for nurses to perform nursing work for patient engagement
are improved. Lastly, in the future, a study was conducted to identify nurse competency to
improve patient engagement according to the careers of all nurses, including nurses and
managers with beginner and advanced beginner careers, which were not included in this
study. It is suggested to generalize it as an inventory that can be applied to various levels

of nurses.
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Appendix 1. Provisional definition of fieldwork phase

A. Knowledge
a. The concept and necessity of patient engagement

It refers to acquiring specialized knowledge about the concept and necessity of
patient engagement.
*  The concept of patient participation is unfamiliar
Patient engagement seems to be all about obtaining consent from the patient at the time of
obtaining consent or performing an examination. Other than that, we don’t say anything
about patient engagement to patients, and our nurses and doctors don’t know what to do,
but if you ask most of the concepts, there are probably a lot more people who don’t know
(Participants 1,2,3,4, 5,6).

» Lack of awareness of the need for patient engagement
There seems to be a way to reflect patient opinions, such as customer satisfaction and
kindness, but they do it because they say that it should be done only at that time as an
investigation. | don’t even know that patient engagement is necessary as a senior nurse,
and the lower grade nurses than me are more likely to don’t know that. (Participants
1,2,3,4,5,6)
» Lack of information and education related to patient engagement

It seems to me that hospitals are always providing only theoretical education. Just for the
sake of practice, it stopped at the level of the theory like this. | have never been educated
about making good communication in practice and the final result of good communication.

S0, even if there is no patient engagement education, I think it would be okay for a little bit
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of education about communicating with the patient and doing things like that. (Participant
4)
d. Medical and nursing knowledge
It refers to acquiring medical and nursing knowledge necessary to form a trusting
relationship with the patient.
* Needs knowledge for explanation to form a trusting relationship with the
patient
Nurses who have just started working may not know, but those who have accumulated some
years of experience can predict that some kind of examination is likely to be undergone for
the next step. Anyway, even a nurse can’t stop studying. Anyway, there are so many
different diseases and new diseases, so | think nurses need to study to explain to engage
patients. (Participants 2 and 5)
e. Knowledge of information related new technology
It refers to acquiring knowledge related to information technology that is newly
introduced to enhance patient engagement.

* Need to adapt to various technological changes being attempted to improve
patient engagement
We have an app called Chart in our hands. So the blood test results appear on the app. | 've
never looked closely at the chart in my hand, but the blood test results came up. | don 't
know where the results come from. There are people who use it, and there are people who
can 't use the smartphone application. I don‘t know if it’s our hospital ’s characteristics, but
the nurse doesn 't explain the results in detail (Participants 2).

» Building a trust relationship by delivering new information
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The nurse needs to know (using tablets related to patient information check) to explain, so
if you click this, something will come out, and if you click this, the nurse in charge will

definitely know, so | think education is necessary (Participants 3).

D. Skills
It refers to the ability to assess and judge whether a patient can participate physically

and mentally.
e. Identify the patient’s physical and mental participation status.
»  For example, if the pain is too severe or unconscious, the patients can’t do it even
if they want to (participate in the patient) (Participants 1, 4, 5, 6).

» Acting nurses have a lot of trouble with patients. Usually, they take care of the
patient without knowing what they are doing, but when the patient asks this, they
can’t answer well. Then, the next step in involving the patient cannot be achieved
(Participant 1).

* | think the most important thing for patient engagement is patient assessment.
Patient situation. I think a patient’s situation is the basis for everything that sees the
patient well. Because we need to know what the problem is so that we can make
plans, set plans, activities, and evaluate accordingly (Participants 2, 6).

f. Identify the patient’s personal characteristics and needs

It refers to the ability to identify needs that may vary depending on the patient’s

personal characteristics.

*  Needs that vary depending on the patient’s personal characteristics
There are a lot of personal reasons, right? There will be economic or social things. Of
course, the test results are the same, but if you really have #me, you should identify
personal and personal things, connect them to the social welfare team, connect
them to fundamental problems, and really understand the patient’s situation. I think

we need something like that for that (Participant 1, 3).
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* ldentify patient needs based on experience, not records.
There are people who are negative, irritated, and feel uncomfortable with something else
even if they just solve this problem. So in that case, | just solve the inconvenience and take
care of the emotion. So that delirium doesn’t come now, so that you can go to the ward.
That’s what | usually did (Participant 4).

g. Basic nursing skills

It refers to the ability to perform nursing skills that must be basically equipped as a
nurse to build trust with patients.

»  Skills are the basis for building trust with patients.
1 think 1V and Foley should be basic skills. Because no matter how good the explanation is
and how kind you are, if you can’t start IV and poke it four times, that the patient hates the
nurse already because it hurts the patient so much. So basically, regardless of whether I'm
good at greeting or not, patients lose trust in nurses, trust in wards, trust in hospitals, and
more complaints build-up while comparing other hospitals. So I think as a nurse, the skills
should be cultivated basically(Participants 1, 5).

h. Personalized communication

It refers to the ability to provide communication tailored to individual needs by
grasping the priorities of patient needs through careful observation and re-evaluating them.

*  Careful observation.
The memo showed me what kind of tendency the patient is, so I looked at it first and said,
"Oh, I shouldn’t do this to this person." I should do it like this. I tend to keep that in mind
and talk about it, but what I want is to identify patients and patient tendencies. Patients
participate when nurses provide the care what patients want to receive(Participants
1,2,3,4).

* Identifying priorities
First of all, if you reassure the mothers first, I think it will be helpful for the next step, slowly
preparing for the operation and cooperating. Yes. But if the mothers say they can’t do it

because they re sick, then we say the baby is at risk. Also we make them encourage, saying
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When it’s okay now, you should do it quickly. The communication is not going well because
the mothers have extremely pain (Participant 3)

* Reassessment
When taking over, this patient s back hurts more, the surgical site hurts more, or the leg is
pulled and uncomfortable, and something like that. Complaints like symptoms, if nurses
ask patients one more time, it makes patients feel very good, and just because patients think
that this nurse is interested in me, that nurse continues to care about me among so many
patients, then patients open their heart more... (Participants 5 and 6)

i. Sharing specific and accurate information

It refers to the ability to accurately provide information about the problem patients

are curious about in an easy-to-understand language, to explain specific cases to help
understanding, and to share information about the future process.

*  Provide accurate information
Because the test results are like this, if you don 't test, these problems can occur later, so
it’s better to do the test. There are many cases where even if nurses just say something like
this, patients will change their mind (Participants 1,2, 4).

* Introduction of specific cases
Il tell you about the previous case, and even in the case of breastfeeding, colostrum
doesn’t work well for two or three days in the case of a first-time mother. When it doesn 't
run well, 1 say you don't” need to worry about it, because other mothers did as well. In the
case of a first-time mother, | explain it a little bit more, because of the lack of information
and experiences. so | make them feel relief through previous case as like them. To say you
are not the only one, so you can be reassured. And I let them remind their safety, saying be
careful, there are people who have fallen in the similar situations with you(Participant 3).

* Share the patient’s progress in the future
I ask a lot of questions about pain and intervene. Then, when the next shift comes, another

nurse will be in charge of the next night’s nurse, explaining this and doing it again. But the
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term is actually 8 hours long, but to us, it is very short, we take it to the patient, and we
talk to the patient in such a short period of time (Participant 4).

*  Use easy-to-understand language
From the point of view of the healthcare providers, the next question can be asked when
the patient understands their condition accurately by repeating the explanation accurately
in terms that the patient can understand (Participant 6).

j. Patient engagement possible range setting

It refers to the ability to adhere to consistent principles by setting the possible

scope for patient engagement and politely and firmly rejecting patients who do not comply
with them.

* A polite and firm refusal
At first, if they ask anything about this, I usually try to meet them, but they ask for something
that takes a lot of time. Cut it out, saying it can 't be done. just block it altogether. That way,
the patients in the future will feel less sad and the trust relationship will not be damaged
(Participant 1,2).

»  Consistent application of range
If one person asks for a favor and listens to it, people will tell me to do it too, and | want it
to do it too. There is not enough time for this to deepen the education and there are some
difficulties. So while I do it, | have to do something like this, but | can 't say it firmly, I can 1,
and | think it’s a bit difficult. However, if you do not set these things well in the beginning,

it is difficult to form a rapport with patients (Participants 5 and 6).

E. Attitude
d. Role
It refers to the role of nurses necessary by improving patient engagement.
i) Self-development

*  Basically, I think that a nurse who has the ability and knowledge to explain about the
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patient’s health and test results, and who constantly strives for self-development, is

needed to catch up with the situation of the patient as a professional nurse. Because

we think that we can create more situations or opportunities for patients to participate.

(Participants 1 and 2)

What really matters is education. Because if | don’t know, | can’t explain enough to

the patient, and it’s hard for the patient to trust me enough. As | study, I find that the

gap between clinical practice and practice is dramatically narrowing (Participant 6).

i) Caregiver and family management

Especially in Korea, I think the role of caregiver is huge. In many cases, caregiver

make decisions about patients’ treatment, so I think caregiver management is also

important for patient engagement. If the nurses explains what the patient have to do

to the caregivers, the patient often changes their mind to by following caregivers’

persuasion (Participants 1,2,4,6).

iii) Collaboration among healthcare providers

Dissonance among healthcare providers negatively affects patients
Usually doctors have an infection and they tell the nurse, uh, if it’s appendicitis, this
person is sick, so let’s take a CT scan and explain that much. Almost most of them. There
is no standardized frame, there is no frame, and communication is not good. We’re
curious too, but we’re so busy again, we don’t have time to ask. Yes, that is often the
case. But the test results do not go well first and cannot be shared among healthcare
providers, so in some ways it cannot be transmitted to patients... . (Participants 1 and 2)

Good collaboration between healthcare providers has a positive effect on patients
We have intensive care specialists and specialist professors. Intensive care professor. He
resides in the surgical department and communicates well for patients, and I think it is
generally well communicated to patients. (Participants 4, 5, 6)

If there is no cooperation within the medical staff, unnecessary work will occur
The doctor explains the big treatment plan. But patients usually don’t understand it

enough. Then they all come to the nurse. (Participants 2, 4, 6)
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iv) Positive acceptance of patient engagement
*  As the role and participation of patients increases, the role and attitude of nurses
must also change
Even if patients are in 40s or 50s these days, the internet is developing, so patients gather
information through the internet first before coming to the hospitals. So, I think it’s right
that the nurse needs to explain in order to provide more accurate information because
they check a lot of information and are admitted to the hospital (Participants 1, 5, 6).
e. Image
i) Create an atmosphere where patients can speak comfortably
* Unspeakable busy atmosphere hinders patient engagement
First of all, I don 't think it’s an easy environment to talk about. Patients and caregivers
are just talking to the healthcare providers, but the healthcare providers are not like that.
Please answer only what | ask. Some doctors say this. Hearing that kind of thing makes
me feel very discouraged, | don’t want to talk to this doctor, | want to talk to another
doctor, and there seems to be something like that. | dont think it’s that comfortable. No
matter how well the patient or caregiver knows about their disease, there are times when
they cannot explain it well. I wish I could lead that kind of thing well... If I could lead the
atmosphere and things like that well. (Participants 2, 5, 6)
* Creating a comfortable atmosphere through non-verbal expression
I think rapport is formed by basically asking about my facial expressions, tone, greetings,
and so on (Participant 5).
i) Emotional support
*  Encourage them to comfort and focus on treatment.
When | meet the nervous patients give them emotional support , saying you don’t have to
worry too much about it either. Even if the baby is born prematurely, if the baby is in a bad
condition, there were not so many bad cases, and even in this state, you can persist a week

or two. Sometime, patients express thank these kind of nurses emotional support. So I think
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emotional care is really important. Especially those who are pregnant. I’m too sensitive
(Participant 3).
iii) Empathy
+ Bein Someone Else’s Shoes
There are cases where the nurse makes a decision and decides whether the patient wants
to participate or not. Wouldn’t it be better if | knew this information from the patient’s
point of view? Should I call this kind of thinking uh, mind empathy? If there is such a
thing, I think it will help patient engagement better (Participants 3, 5, 6)
iv) Active listening
*  Continue to listen carefully
The best way to form a rapport for patient engagement is to listen. When patients talk
about what they want to nurses, but nurses are not ready to listen, they keep complaining
about nurses listening attitudes(Participants 4,5)
f. Motivation
It refers to the intrinsic motivation that is the driving force behind continuously
improving patient engagement.
i) Worth as a nurse
«  Satisfaction with work as a nurse
Giving a lot of information like this will improve the patient’s health as well as their own
health, so that’s good, but | think nurses will feel a lot of reward while working. There
are cases when the patient gets better and is discharged from the hospital, but it does not
get better, but I tried my best and did my best. There is a sense of satisfaction that comes
from communicating well with doctors, and at the same time, there is definitely
something to learn while communicating with doctors. There is something to learn from
patients, and satisfaction in that, satisfaction in work (Participant 1, 5, 6).
ii) Recognition as a profession

*  Visualization of nursing profession through patient engagement
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(If patient participation is successful) | think the nurses’ competency will be highly
evaluated. In the old days, you may have thought that you simply needed a nurse to work,
but now, after explaining something like that, understanding it, and building trust, it is
about a nurse, a job, and a little bit of name value. | think it’ll have a really good effect

in the future. (Participants 3, 4, 6)
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Appendix 2. Preliminary items of nurse competency inventory for patient engagement

Encounter Items
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Ui T o w3 AT A4S ke
/‘\ )

AN
G ghe] A s 916 chobAl AEokE ) B e e
Ui 84 15 A 22 8 Bl e B A7l el
AS BAS Aol Aed Agel: A4, B8 5ol A
1:%_0_ o] 7@{51_1:],

Consistent attitude and a positive response to patient engagement (5)

Setting the
possible range of
patient
engagement

e pEAEA B aTd S8 & dE 4
ol 4 9) 745 g 9le] vs) e 5 gk

e el e oo tis ged e Ayt
A4 & 9t

e 471 ARA Felsts Aol Fastthw
A7,
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L= 3kA3of (patient engagement)7} F-S1Q1%] 3z} 2
B Aol Al A st 4= Qi
U= %X}%}O%(patlent engagement)gl F 8ol sl 2=}
2 H S 2ol Al A g 4= Q)

Exchange Information sharing for more equal partnership (11)
information *  Active listening UEs FS AR A ﬂx}g} THH(IGEY) BAE
based on 3 A5} 7) 9 &) == sk}
health T 9] o] o} 7] o WHEEH E7HA] Hol e,
fiteracy (1)« personalized s ghake] 540 me} kb AL 2B
communication A g3}
* Shareddecision L} g AR vla) A3 o Yt
making s B4} A 2ot B E AL A A s A5

"o 31 7] 9l & =2 ko,
e RO EERE b
ol & Wrgste HxE AA3rt
» Sharing specific 1= 2k} o)) 81 7] A€ 01 S AHgake] Sl A
and accurate A BARE A2}
Information based 1} g2 5.5 4] A% & A 1 T3] BRfell A vt
on health literacy o) 8549l = 4] kol s},
sl

U o] 2 Ano] tis) et B hshelw
s},
U= Sl Al AR S Alged uf F-Slo] off e ghA
I RS ARE et FAH o= Alg
L= ghapoll Al 2710l 71 RbgE J &gt A B E Al E g
Planning Encouraging and creating a comfortable atmosphere for the patle nt (6)
between + Create an U skxlol i3tk v S H sk 283 Ay}
patients and atmosphere where U= 8219} )3} a u] $x)o} S W A F 24
nurses (6) you can speak or=
comfortably i B A S A AR A AN F
HAE vhEo] ARA g Ao ¢ %E% gkt
* Emotional support = Sx}7f AAH o2 Boldl BG5S Hol= AS-
S A8l F-olS sl Frolof &4 &ar gl
+ Empathy L 89 A oldfsha el e
U= 38 Alwshr] A @ake] JAell A
A2 B
Determining = Managing new devices and information technologies (4)
intervention *  Knowledge of Us HY 52 Ao =5 = M ZE2 7] 7](device)oll
4 information related  tjj &) <} 31 5425} A /K]._Q.ﬁa} 2= 9}1\
new technology U=y % = l'?—/\ﬂ of === A E—Or software
program ol 3l ¢i1 5584 A] AFE-3 o Qloh
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Evaluating
and motives
for patient
engagement

(7

. Worth as a nurse

*  Recognition as a
profession

*  Self-
development

*  Medical and
nursing
knowledge

L= Aol Al f7-8-3F device L software ] T 3
Soleha waE 2 Q).
U= 32t 7t 5 98l 2o AR E #4E v

= Cultivating of Knowledge and attitudes as professional nurses (7)

=8l A 75 E Ayt z A BES w7l
gxto] H A o] ARG HNE f&l A=A F Ao uigh
o rte] gl 3 S e AR A Sof g

o] F-2} a1 A7}t

U= Wb Al gt 7k 3ol thal $kxbrk vk g
Lzﬂ

Hﬂﬁtﬂ
Al 7P8]-1:}

5}
Ur 7&3»:57 (—EL%
2S5l
o] ik,

s A A4S 7]k
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Appendix 3. Derived items after pre-test

& psychological
condition,
preferences, value
& beliefs (3)

A BA 80l ol 7V g AHaR1A) phebe

Encounter Factor ltem

&) =)
Assessing Identification of | 1.u}<= $k2}o] A1A|, Al A 2fAbe] 4 AP & S8l &7t
patient (15) patients’ physical

(})J\
2. U St 7hA A 9l Rl A SR B, A

olal shobe 5 glut,

3. ube e Ade] dxets ]9 H Sl wel 2

Cooperation with
other healthcare
providers and
family (8)

327} A A 2pA e o AL A 4 Qe
(gqaqﬂaﬂ%%%

20 L= B 2ol 7P 4T A0S S nEAE

=1 H
13 s B4 (15 A 222 A Bobs 3 BAF B
A5 BANA T A A E5S 89 5

Consistent attitude
and a positive
response to patient
lengagement (4)

12 b #A47H AFHAE HolE 872 AT

Al A Fef A o m At AL 5 9L

26. vhz 314 FAE s Bae] 548 el @ wE

wL5o] o] Fo] A &= o] Fasjrii Azl

37. e 8ol 7 ol 84 9 mE Aol A A

o]
%

38. U= SAp3tol o o dol thel] A} Bl Bs Abel Al 2w

- A
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Appendix 3. Items derived after pre-test (cont.)

Factors
D)

Attributes
(=& )

Item

Exchanging
information
based on health
literacy (11)

Information sharing
for more equal
partnership (11)

AR A] BhApe} S

[}

% =

wAE Y

EMEE

o shet o 219 of
z1

oF71el 7 sk, Akl Al

g0l w2 hak e o)A} g 7]

e BT 5

114%;4wmﬂ
817} ol s el 7] 4]

31 U= SR A] A
shel g}

8.uh ahAe] 2| w9t ¢
ov4ﬂaﬂua1ﬂ

Planning between
patients and
nurses (6)

Encouraging and
creating a
comfortable

atmosphere for the

ﬂ%mﬂﬂﬂﬂﬂ%

patient (6)

B2} 7) Ap4 ] o] AL x}
1‘5 7] 2 o] *‘040}
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Appendix 3. Items derived after pre-test (cont.)

Factors
(=% )

Attributes
(=% %)

Item

Determining
intervention

(4)

Managing new
devices and
information
technologies (4)

170 49 2 2o =9]5 = A 28 7] 7] (device)oll th &l
il T3 A 4 T

18HE B9 52 A0 SHE ARe SR A =g
dhsh i 55 e AHE R 5 Ak

19.F= B Aol AN A Awste /171t ~tEE
o Fel Aol del thal 27heka W 5 ek

4 FE B4 458 A9 DT AR, A, A A
e, A AR E FEH 0

Evaluating and
motives for
patient engage
ment (4)

Cultivating of
knowledge and
attitudes as
professional
nurses (4)

36. U= X 5374 ke 3zt ol &

slof & o) et A7t
35 Lh= U7k A5 3 (5] ol @Ak ol sheta 47 o
¢ 5ol U@ WS =it

20, 0P SAA 6 & Fade] 15 ATars] AANAE
sz o) %A Q) AN A, /)% wle] A ashtha Aze,

l RS
30 b 98l % 45918 ARAN0 G55 A8 AT 9 A0S
Felate] B4 5ol ek
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Appendix 4. Mean, standard deviation, skewness, and kurtosis of preliminary 40 items ~ (N=211)
N Item Mean+SD Skewness  Kurtosis
0
1 Y= 214, A4l AgAE A AME S 538 4.16+0.81  -1.327  3.326
A7k 2 A ol Fol Tbe e 4 FAA Bk
T 3

2 © gAek 7hA AL = THQNA B (A S 5, 3.91+0.83  -0.416  -0.360
3% &)l tisl dheb e = gk

3 Y=o dsle sixtetx A EA o uhet 4.01£0.90  -.652 -0.309
debAE e E 4 9l

4 =32 15 E Y Dot AH A, FAL 4.01+0.81 -0.708  0.757
A Aka) A g, AA A e Wb g
=3 o g2 BAsk 4= 9l

5 =3 A7 AR o] o) AL 2 H EEE Qe 3.89+0.88 -0.701  .360
LA s Ash Al d = 5) et
Wk Ee B 9712 243 e Yekg §4
ghake] o) A4S 7 A o2 wheat 4 g

6 U= gl Al A mok BEE ARE A 3.90+0.94  -0.541  .043
Agol oy, i 22 FAA] e
EFstel 49T 5 ok,

7 U @l wpata A Z)urg g eke 3.89+0.85 -0.473  -0.319
Anpd wae ATEF Ak

8 YEs3sixo e ddd AANV Al sdH 4.09+0.86 -0.887  0.541
Au g Bpel FHa7] 8 e H).

9 U319} )3 i =} o]ofkr| ol 74 Ay 3.87+0.93 -0.588  -0.116
Ao A AT AIHE F=

10 U= 3kae) EA o] wha} vkt ARSI HS 3.73+095  -0.447  -0.405
243 5 vk

11 A &3 uf 3.97+096 -0.789  -0.319
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N Item Mean+SD Skewness  Kurtosis

0

12 Y=3x47tg 9FH9E oAM= 75 3.78+0.95 -0.508 -0.172
A5 Satol Al el H oz drgste] A-EE 4
At

13 UE=3x 7k3 A 222 4 B3 247} 3.96+0.97 -0.839  0.098
A SH= A9 Al Aol 7Hs g Al Al EaS
AT Ak

14 U= skzxpob t)shat ) skaprp 1 Ee R g e = 3.86+0.78 -0.363  -0.242
tste] WalE = QS AAST N HE3 Y S
24T A

15 = skxpo} o) 3tet v shapol & w3 3.67+0.97 -0.357  -0.433
NFEA] A

16 U= 13 ALRA Ao A BA S 3.82£1.014 -0.646  -0.078
gdst71 9lal =g s

17 Y= HY 2 FAo =dsHE A28 3.85+0.81  -0.566  .559
7171(device)oll thal|l &L 5435k A AF8-8 4= qlt}

18 ="y 3o B mdy= 2 a4 3.83+0.85 -0463  -.055
Al 2=8of| )3l &l T3k A AFEEE 4 dTh

19 Y=o xfo A A 2= 7] 7| AnfEE 3.68+091  -0.324  -0.471
o] Z Al o] Ao sl A Nt nes 4=

20 U slxpx| 5o 71 A=A o] dEke gl 3.90+0.90 -0.444  -0.611
R oS ghekshal gt}

21 U= slxte] R Aol AZBAAS FAE 7] 98 3.90£0.93  -0579  -0.297
=gt

22 U= A8s s Raxe gz E s 3.90£090 -0.767  0.319
A9 o2 glo] BEA A 248 4= ot

23 Y& 3] A aet ddd ogz 9 AAE5 4.07+0.86  -0.757  0.001
AEEHA oA A E T 4= Q)

24 U= gzt 22 98 dgsts oA g2 3.87+091  -0459  -0.559
o7y} Aol WAy -5 AvtstA At 4=
oh;]_
A .
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N Item MeantSD Skewness  Kurtosis

0

25 LU= 3o A 22 93] ohatA] AT fs 3.80+0.94 -0.753  0.478
EE R

26 U= maEel A= 98 sl EAS 3k 3.89+091  -0.674  -0.102
WE A afo] o] Fof i Aol Fastrin
7kt

27 U= #x1e) 1A AE S A s o shato) 3.85+0.89  -0.494  -0.253
g B0 E wdsel HHE 44T 5 9l

28 U= 327} 2pAl o) o) AL AFGE A A4 B 4 3.74+0.93  -0451  -0.305
e BAL WEo AR AT FftEs T 4
ATH

29 = 3kA1e] Ao tla] A=A o = gigsitt 3.98+0.90 -0.702  -0.006

30 U= et AE o A4S AAs= Ao 3.8240.97  -0.647  -0.112
uked 7] 919 1 @t

31 U= S mSA] Al 2eF AR 2 57} kg 3.91+0.85 -0.519  -0.236
ol &f gli=x] 3ol 3t}

32 U 3t AA A 0 Eoret RG-S HolE 3.89+0.90 -0.635  -0.082
B9 b4 B 918 Fo1 S s)Folof g4 o
A

33 U= gkxo] A odsta 3= 4 9yt 4.00+0.83 -0.551  -0.001

34 U= 752 A 3etr] A skae] oo A A 3.85+0.92 -0.403  -0.511
Q743 Bt

35 U= vt AlEs ks ) 327 Fed @tk 3.89+0.91 -0.605  -0.185
A 7heE wf o Tl gk Bghs =71t}

36 U= X234 Auke] 3o 2 AYsl= o] 4.01+091  -0.696  -0.112
A2 A ok & o Feban Az e,

37 U 3ol vt Sololx] B 2 K 5 2} A 3.93+0.85 -0.463  -0.422
A e % Qo

38 U= @bl o] F g Ao e shap 3.90+0.92 -0.486  -0.613
Wz A A e =

39 = o8k 4 7k 3.93+1.00 -0.636 -0.400
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N Item Mean+SD Skewness  Kurtosis
0
20 U= BAGA G JE FA9 (15 e Alesl/] | 4081097 0794  -0.388
A= v 22 o] A& Al XA A 7] 4]
o] I Qg sttt
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Appendix 5. Mean, standard deviation, skewness, and kurtosis of 26 items (N=211)

N Item Mean+SD Skewnes  Kurtosis
0 S
1 = gkxpo] AlA), AAl, A2 Abs]) A AL & B3 4.224+0.75 -0997 1.274

3 L e Asto) xEls QA E A et 4.09+0.92 -1.039  0.760
gebH = ks e g 4 Ak

4 = 3x19] 7452 98 s AR A, A, 3.92+0.88 -0.598 -0.66
AP ALE A e, HAMA I WA E S 0 R

5 U syl aAae o9As A" g e R Qe 3.85+0.86 -0.653 .394
BH(A 7 Ak A4 & 5) RoA e
EE A 57 E 249 2L Ugks 8 ghake]
o AE 1t o= votst 4= 9lt)

13 Y= 7hE A 222 A Brbs e EA7t 4.04+0.88 -0.676  -0.023
WA sk A Al A o] 7he g Al Al =w S
2% 5 Ak

21 U= slxte] R Ao AZBAS FAE 7] 98 3.95+0.88 -0.579  -0.117
=3t

22 U= 3zt 1 a2E g8 naAte gx7F 2ask 3.86£0.96 -0.416 -0.675
7 9-ol8] & Qlo] HE At A 8 A3 5 gt}

9 U= @9t gistet ) sx}o) ooy o] A e, 3.76£0.93 -0.296 -0.771
Apol Al A A ZHS ok

25 U3 A8 2 98 ek AR F¥e 3.79+0.94 -0534  -0.238
T At

26 U= @ 2AE 93 A EAS ue e 3.94£0.93 -0.593 -0.487
ghE 2] aSo] o] FolA| = Flo] T astthal
A2} gkt

31 U= xS A A 23 A B2 37 dupt 3.88+0.91 -0.815 0.516
o]l =] &l gttt

32 UE Al A A o8 Botdl BG5S Bol= 4 3.90+0.90 -0.520 -0.303
MBS w71 A3 FAE s FoloF &4 &aL Tk
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N Item Mean+SD Skewnes  Kurtosis

0 S

34 U= 715 = Al waty] A 3AFe] ] AA 3.81£0.93 -0.361 -0.730
Ay 7} 3l o}

8 U= S Ao v A Al s JR S 3984092 -0517  -0.646
e} F et el w9 gkt

11 Y=o x589 g ARE A5 v 3.93+1.04 -0.790 -0.206
o]gt-gol & A7} o] a3} 7] 4% Q1o 2 upof
&S Agd 5

18 YE=HY S 2 E= A2 84w 3.79+0.89 -0.759 0.706
Al 2=glofl 3l a1 sk Al AR S QT

20 U= sxpx 5o /1A A2H0] g8t s a5 3.83£0.97 -0.503 -0.416
B3 25 gofatal ik

39 Y=gt g oA diEA A e 5 Hdl 47 3.96+0.88  -0.471  -0.557
9] A 7hs doljsto] g5t A o] gl

14 = skxpo} t)3tet ) skaprp g Ee R g E= 3.83+0.85 -0.308 -0.547
tislel] Wl E = 2AS AAToZN HHIH S
24T 5

15 U= 3kxpo} o) 3bet v skapol 2o wEm A F =% 3.70+1.01 -0.367 -0.593
o=tk

16 U= 73 ALRA Aol =H A AA S 3.85£.979 -0.460 -0.524
FAdst7] 9l =g gt

17 Y= 3o B 2ey=2e 3.74+0.96 -0.490 -0.387
7171(device)oll thall &al s<skA AHE S 4 AT

27 U= #x1e) 11E (A AlE S 2 e o $hxto) 3.88+0.90 -0.541 -0.393
S il olE Nkgete] B EAAT U

35 U= ot Al raol el At e ot a 4.05+0.91 -0.736 -0.071
A 7hE wf o Tl gk BghS =71tk

36 = 2394 At a3l 2 Ay sl= Ao 3.97+0.95 -0.769 0.170
IES AR A o 3 o] b ar A ZtskTh

38 Aol o] T e el kA 2 HE A Al 3.86+0.91 -0.656 0.086

AP 5 Ak,
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Appendix 6. Inter-item correlation with subsample 2

Iltem Chronbach’s  Corrected item-total Alpha if item deleted

No a correlations
Total 921
Factor 1 769
1 553 730
3 585 719
4 415 755
5 430 752
13 486 741
21 433 751
22 534 .730
Factor 2 .748
9 .549 .694
25 401 .736
26 483 713
31 449 722
32 468 717
34 .570 .688
Factor 3 719
8 428 .691
11 522 .654
18 502 .663
20 488 .684
39 495 .666
Factor 4 617
14 .398 .549
15 .385 .558
16 377 .563
17 434 520
Factor 5 .704
27 483 .645
35 .529 .616
36 .501 .634
38 .445 .668
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Appendix 7. Research approval from IRB
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Appendix 8. Research participant consent form
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Appendix 9. Survey paper

®@

HaxdE

oy HE: EAEO STE i UEM 9T ST Y Y EtEst
o WYUK} HHCHE R Zracis X2

2 ATE BAEY ST R =AM 4 STYET Y Y EEE grYyn Hste 2
@0l BUE AT ofE EHS| Hol, 2YMRA SME LS Aol EMOF FLCE 0f
@7t of 8D, RHE SR ST ossie 2ol FaYUC. OE WEE HEE
HOEH 2 #of oJME s FAIZ H2tH, Yasitd JpS0[L HPED oles BHAMe.
o ZE20| AUOE BE W70 RS 2gs & AEUC oY ojHs Z20] AACHE of
JIMES Sl BE HTHEC HHE BostyAl 2. off 5o TE HEE HIL SO,
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Appendix 10. Measurement accepted approval mail for convergent validity test
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