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Unitary Caring Science: Caritas Compassion Transpersonal Theory
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1 Introduction

Tumultuous times in our world require a new/old
unitary worldview: an evolving consciousness about
converging ideas of nursing, because we dwell in the
sacred circle of life and death and beyond. Post-COVID
has awakened us to the reality of oneness of all,
encompassing a quantum leap for a new worldview, a
worldview of unity and connectedness of all things.

In my writing I refer to this shift as unitary caring
science for nursing, caring, healing and health care. We
are faced with one world/one humanity/ one Planet
(Watson, 2018, 2021). Transpersonal caring is guided by
the underlying ethic of and worldview of unity, which
connects persons, heart- to- heart with loving kindness.
Transpersonal refers to an ontology of Being and
Becoming, in relation beyond separation. Transpersonal
also means 'beyond ego’ whereby one is authentically
present in the moment with compassion, open to an
infinite field of possibilities (Watson, 2018).
Transpersonal caring relationship transcends time, space,
and physicality; it is held philosophically within the
context of a unitary caring science intersects as a larger

framework of science.

2 The Framework of Unitary Caring Science and

Transpersonal Theory

The framework of unitary caring science and
transpersonal theory includes the following principles:
The Ethic of Belonging; The Ethic of Face; and The
Ethic of Hands.

Each one of these informs the transformative
unitary paradigm for Nursing and specifically my work
in philosophy and science of caring as well as
transpersonal caring theory.

2.1 The Ethic of Belonging

The Ethic of Belonging was posed by French
philosopher Levinas (1969) and submitted that we all
‘Belong to the Infinite Field of Universal Cosmic Love’,
before our Separate Being. This worldview of unity and
oneness of all reflects a quantum universe of
connectedness, which transcends our separate ego
physical self. This ethic also represents the reality of the
sacred circle of life and death to which we all belong,
before birth and after death, awakening the sacred
science of caring. Further, Levinas posed Ethic of
Belonging as the first principle of science. Thus, it is a
foundational starting point and worldview for unitary
caring science and my most current theoretical
philosophical perspective.

2.2 The Ethics of Face
The Ethics of Face, likewise was posited by

Levinas (1996) as a core principle of human evolution
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and survival of humanity. His work on Ethics of Face
acknowledged that humanity either evolves further as
infinite evolution to higher consciousness — or — we
totalize our humanity and each other. The view is in spite
of the paradox of virtual reality; in that “the only way
we can survive as humans at this point in human history
is through the Face -to-Face connection”. When we look
into the face of another person, we are looking into the
mystery and infinity of human soul; when we look into
the mystery and infinity of other, it mirrors back the
infinity of our own soul. The face to face connection also
reflects the Ethic of Belonging that unites us across time
and space.
2.3 The Ethics of Hands

The third principle of Unitary Caring Science is
posited by ethicist Logstrup (1997), a Danish
philosopher. His  philosophy  highlighted the
metaphorical and literal reality that we hold another
person’s life in our hands. This ethic is core to nursing
and human caring practices. In his words he noted: “the
life in our hands is a sovereign expression of life as
given to us, before and beyond ego; with expressions of
trust, love, honesty, forgiveness, gratitude- beyond
feelings that are negative expressions of life...”.
(Logstrup, 1997, p.18.). He referred to this view as an
Ethical Demand, to take care of the life which is in our
hands. Within caring science and the infinite energy of
love, it is important to highlight that our hands are
connected with our heart; the heart is the very source of
love, caring, compassion and our inner truth. So the
ethics of hands takes on important meaning for nursing

and the use of our hands in healing.

3 Ten Caritas Processes®

The Ten Caritas Processes of the transpersonal
caring theory provide core language of the universals of
human caring, which nurses are offering every day.
However, because Caring has not been named, it has

been invisible, without acknowledging, naming,

documenting, researching. Further caring language has
not been used as the foundational ethical, philosophical
guide to micro and macro caring practices, contributing
to patient and nurse caring-healing and health outcomes.
It must be acknowledged in this postmodern time, that
any profession without its own language does not exist.
It is also important to know that these 10 Caritas
Processes are located within the larger unitary caring
science paradigm, the most mature level for honoring
nursing’s phenomenon and vicissitudes of human
experiences.
3.1 Transpersonal Caring Moment

The nurse- patient relation in any given moment is
affected by the presence, intentionality, consciousness,
authenticity of the nurse in a given moment. Each caring
moment is informed by nurse’s theory, philosophy, ethic,
and authentic use of self in a given moment. Unitary
Caring Science is context for any and each transpersonal
caring moment, guided by the professional nurse’s
evolution and consciousness. Such mature practice at
micro and macro level can be framed as Caring Praxis,
beyond usual practice of Doing, transformed toward a
Relational Ontology of Being. The ten Caritas Processes
provide the language and theoretical foundation and
structure of nursing. However, where the theory lives is
in a Caring Moment, which is transpersonal, in that each
moment is unique and goes beyond two individuals;
rather beyond ego of nurse or even ego of nursing
profession; rather nurse being authentically present,
open and receptive to see, to hear and to honor with
dignity each individual.
3.2 The Ten Caritas Process
3.2.1 Caritas Process 1

Embrace — Practice of Loving Kindness,
Compassion and Equanimity, for Self-first: before one
is able to offer another authentic caring. Professional
theory-guided practice requires informed moral action,
such as honoring each of the Caritas Processes as guide

for self as well as other.
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3.2.2 Caritas Process 2

Inspire — Faith and Hope, through authentic
presence. Honoring the subjective beliefs and inner life
world of other; appreciating sacred presence. Staying
within other’s frame of reference. There is so much
research and knowledge about the role of faith and hope;
the role of religion and one’s inner belief system which
affects outcomes. In this process the nurse honors the
whole person and their inner world beliefs even if they
differ from mainstream medicine. Here the nurse works
strictly from patient/family beliefs, not judging or
attempting to impose own beliefs; while inspiring and
enabling patient/family practices.
3.2.3 Caritas Process 3

Trust — Transpersonal Self - being sensitive to
self/others- going beyond ego to transpersonal presence.
Trust is immediately detected by the nurses’ presence,
intentionality, heart-centered awareness, holding space
for pausing, listening, hearing beyond words. As soon as
the nurse walks into a patient’s room, the patient will
know whether they can trust this nurse or not.
3.2.4 Caritas Process 4

Nurture — Relationship. Heart to heart authentic
relation via trust and loving presence. Holding Caritas
Consciousness in relation with other. Everything is in-
relation and here the nurse moves beyond Doing
Nursing to Being authentically presence. Caritas
Process 3 and 4 go hand in hand.
3.2.5 Caritas Process 5

Forgive-All — Allow for expression of positive and
negative feelings; non-judgmental acceptance, holding
sacred space to listen to another’s story. Listening to
other’s story may be the greatest healing gift — where for
perhaps for the first time, they hear themselves beyond
the usual inner script; Nurse is there holding sacred
space allowing patient to hear self; result they often
come up with new solutions and new options for self;
for self-care, self-knowledge, even self-healing

approaches.

3.2.6 Caritas Process 6

Deepen — Creative self; nurse and patient move
beyond ‘problems’ to strengths and creative solutions;
allow for creative emergence. Invite an Expanded
epistemology — allowing for multiple and all ways of
knowing to be considered, not just empirical data alone.
It is unethical to limit our knowledge and ways of
knowing to only one form of knowledge. Subjective
meaning and inner life experiences also count as
knowledge, as well as personal, intuitive, aesthetic,
ethical, spiritual as well as empirical-scientific
knowledge.
3.2.7 Caritas Process 7

Balance — Learning with authentic teaching;
appreciating inner listening and subjective meaning for
understanding one’s inner life world, leading to heart-
centered wisdom. This process results in ‘coaching’
other in self-caring, self-knowledge, self-control, self-
choices, and self-healing approaches. Without learning,
there is no teaching. It requires realizing that
information is not knowledge, knowledge alone is not
understanding, understanding is not the same as
internalizing, internalizing leads to wisdom.
3.2.8 Caritas Process 8

Co-create — Caritas Field; create healing
environment, by ‘being’ the caritas field of loving -
trusting, heart- to- heart connections. The Caritas
conscious nurse is the healing environment. We can
have the most beautiful physical environment, but if the
humans in the field are not caring, the environment can
be toxic or biocidic for nurse as well as patients/families.
3.2.9 Caritas Process 9

Minister — humanity and basic needs with
reverence as sacred acts, sustaining human dignity,
viewing bodyspirit as one. Helping another with basic
human needs when they are unable to do for self, is one
of greatest healing acts nurses offer to humanity. A
Caritas conscious nurse knows they are not just touching

the body, but also the mind, the heart, and the soul of
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patient. Requiring a Caritas loving consciousness to
minister to another as a sacred gift.
3.2.10 Caritas Process 10

Open — to infinity and evolution of consciousness;
allowing to spiritual existential unknowns, beyond
conventional medical science, open to miracles and
mystery of caring-healing and infinite possibilities.
Conventional science and Western mindsets of medical
science do not have all the answers to human health and
healing. Nurses experience miracles and mystery in
patient outcomes every day (Watson, 2019).

3.3 Summary Note on Caritas Processes®

It is important to note that the Caritas Processes are
not linear. They are a gestalt of the whole Caritas
Consciousness in any given moment. It is like a
hologram. The whole Caritas Consciousness is present
in any given moment. Transpersonal caring moment
represents any of the Caritas Processes which transcend
time, space, and physicality. A transpersonal caring
moment of any of the Caritas processes lasts with the
patient and the nurse as long as they live, informing the
next moments of their life. Thus, the Ethic of Belonging;
the Ethic of Face and Ethic of Hand are present through
Transpersonal Caritas in any given moment. This
dynamic is a life-giving and life-receiving exemplar of
Caritas Praxis.

As a transition from overview of Caring Science
Caritas Processes and Transpersonal Moment it is
helpful to examine the congruence between Unitary
Caring Science/Caritas Processes and Transpersonal
with the latest definition of Nursing from American
Nurses Association (ANA) (2021).

Nursing integrates the art and science of caring and
focuses on the protection, promotion, and optimization
of health and human functioning; prevention of illness
and injury; facilitation of healing, and alleviation of
suffering through compassionate presence. Nursing is
the diagnosis and treatment of human responses and

advocacy in the care of individuals, families, groups,

communities, and populations in recognition of the
connection of all humanity.

The highlighted areas with the latest ANA
definition reflect a Unitary Caring Science Paradigm
and Transpersonal Caring values as part of the evolved
definition of nursing. It is the first time ANA has
included caring in its definition; previously the
definitions were medicalized -clinicalized views of
nursing and humanity, e.g., diagnosis and treatment
language.

Together  Unitary  Caring  Science and
Transpersonal Caring Theory provide a mature
disciplinary foundation for Nursing for this time of
change, so needed to sustain human caring and human
dignity for both nurses and patients alike. Identifying
the Ethics and Quantum Transformative thinking for
Unitary Caring Science provide a universal timeless
framework for nursing past, present and future.

In summary I have identified the essence and
advantages of expanding Nursing and Unitary Caring
Science Paradigm and Transpersonal Caritas as a way
forward to sustain nursing’s global covenant with

humanity.

4 WATSON ESSENCES OF UNITARY CARING SCIENCE
The Unitary Caring Science contains the following

essences:

1) Brings infinity of LOVE back into Nursing and
Health Care/Science

2) Provides Universal Nursing Language for
Universals of Caring Phenomena

3) Introduces Transpersonal - Metaphysical —Sacred

4) Integrates ancient and contemporary Energetic
Caring Healing Arts

5) Provides a Full Circle of Caring Science evolution:
e.g. Unitary Philosophy — Ethic — Theory — Micro/
macro Caritas Praxis/Education — Measurements

and Research
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5 Final Summary

Unitary Caring Science: Transpersonal Human
Caring provides a full circle of knowledge to guide the
practice, research, education, and leadership for
Nursing’s’ future. The core Philosophy, the Ethical
principles of Unitary Caring, Core Values that guide
Caritas Processes as theoretical frame for micro and
macro practices; combined with measures and outcomes
of Caring as essential to all healthcare. Philosophy /
Ethic / Values / Theory / Practice / Research-Measures /
Outcomes Without nursing advancing within its own
philosophical -ethical — theoretical framework, it is
doomed to remain as very good technicians of a totally
new quantum universe, required for caring, healing and

health for all.

Declaration
This paper is based upon a conference presentation in
Lisbon, Portugal, June 2023. Reprinted with

permission from Dr. Jean Watson.
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The Strategies of Promoting Nursing Research in Clinical Settings

Sio Wa Lao!”

[Abstract] This article discussed about the strategies of promoting nursing research in clinical settings. Literature review of evidenced-based relevant
theories were applied to demonstrate the idea of implementing practical nursing research in clinical environment. The process included: 1)
understanding the clinical situation, identifying, and summarizing the clinical problems and needs, 2) supporting effective nursing interventions and
implementations with a theoretical framework and evidenced-based recommendations, 3) predicting and evaluating clinical outcomes, being aware
to control and prevent the unexpected adverse events, and also concerning cost-effectiveness in implementing innovative nursing intervention.
Recommendations were provided as to promote clinical practice and clinical decision-making, improve human health, create professional knowledge
and contribute to the profession.

[Key Words] nursing research promotion strategies
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Current Situation and Prospects of the Development of
Specialized Nursing in Macau

Lap Tong Leong'”

[Abstract] Entering the era of rapidly changing age of healthcare and medical technology, specialist nursing has gradually become the main direction
of the development of nursing disciplines. In clinical nursing practice, specialist nurses perform advanced health assessments, provide the right basis
for developing medical and nursing measures, solve the clinical problem, and continue to improve the quality of nursing care. This article introduces
briefly the development of specialist nurses in Macau, incorporating personal experience growing up as an early specialist nurse, explores the clinical
work of specialist nurses, brings out innovative scientific research and education, and participates in multi-disciplinary team work. Lastly, attempts
to prospect the development of local specialist nursing.

[Key Words] clinical nurse specialist local development  specialty nursing
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Education Videos to Promote Health Literacy for Foreign Domestic
Workers: From Design to Produce

Pak Leng Cheong'* Hui Wang' Wan Cheong' Mei Ieng Lam!

[Abstract] The rapid development of urbanization has led to a growing migrant population. According to the International Labor Organization, there
are currently about 164 million migrant workers in the world, most of whom are moving to high-income countries. Their living conditions further
increase health vulnerabilities, especially language and cultural differences, inadequate social protection, etc. With the globalization of population
mobility, migrant workers affecting the health of individuals and populations has become a global phenomenon. In this regard, the World Health
Organization proposed that in addition to the formulation of public health policies, it should also pay attention to the health literacy of migrant
workers, pointing out that health literacy is related to health status, medical compliance, disease prevention, etc. It also recommends that resources
be invested in promoting health literacy through education, health promotion activities, and information technology. Based on reviews of the literature
and the team's past research and experience, the present paper presents the concept and process of making pre-recorded videos that promote health
literacy for foreign domestic workers in Macao.

[Key Words]  foreign domestic workers  health literacy — educational videos
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Music Therapy in the Care of Extremely Low Birth Weight Preterm
Infant with Necrotizing Enterocolitis: A Nursing Experience

Ya Wen Chan'™  Yu Hua Yeh?

[Abstract] This study presents a nursing experience involving the application of music therapy to care for a 24-week and 1-day extremely low birth
weight preterm infant with concurrent necrotizing enterocolitis. The nursing period for this case extended from February 5, 2020, to June 2, 2020.
The author conducted a systematic assessment, primarily focusing on physiological, behavioral, and family evaluations, and collected data through
direct nursing care, observations, physical assessments, and discussions with the parents. The identified nursing issues during this period were:

non

"inefficient respiratory patterns," "compromised skin integrity," "imbalance in nutrition: inadequate intake compared to body requirements," and
"potential risk of attachment relationship disorder." Music therapy techniques were employed during the care period to stabilize the patient's vital
signs, alleviate physiological discomfort, and promote growth. The involvement of the parents in shared care was encouraged through teaching them
colostomy care skills and the creation of a premature infant colostomy bag to foster parent-child attachment. Additionally, comprehensive information
regarding the home care of premature infants with colostomies was provided to the parents to alleviate anxiety and enhance their caregiving

confidence.

[Key Words]  extremely low birth weight preterm  necrotizing enterocolitis  music therapy
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The Association Between Frailty Status and Different Aspects of Well-
Being of Older Adults in Macao: A Community-Based Survey

Sok Leng Che! Ka Kei Chao!® ILam Ho?> Man Chi Vai®

[Abstract] Background: Frailty is considered an age-related condition, which can lead to unsatisfactory health outcomes. While many factors
contribute to frailty, there is a lack of evidence on which aspect of related factors contribute the most in frailty. The purpose of the present study was
to understand the current frailty status of older adults in Macao, and to investigate the association between different aspects of well-being (including
physical, psychological, social, cognitive and self-rated health (SRH) and the age difference in frailty. Method: A cross-sectional survey was
conducted in a community. Frailty was assessed using the Fatigue, Resistance, Ambulation, Illness, Loss of Weight (FRAIL) scale. Physical,
psychological, social, and cognitive well-being were assessed through different tools and questions. Logistic regression models were used to analyze
the association of different aspects of well-being with frailty status. Results: Among 572 valid responses, the mean age was 74.6 (range from 65 to
94), 23.77% were in pre-frail/frail status. In models only adjusted for sociodemographic factors, participants with higher PHQ-2 scores (aOR=11.09,
<0.001) and poor SRH (aOR=4.36, p<0.001) had a significantly higher risk of being in pre-frail/frail status. The results remained after adjusting all
aspects of well-being. The effect of psychological well-being on pre-frail/frail was significant higher in the older age group (aOR=20.98, p<0.001)
than in the younger age group (aOR=8.90, p<0.001). The effect of SRH was higher in the younger age group (aOR=5.71, p<0.001) than in the older
age group (aOR=3.58, p=0.01). Conclusions: Older adults in Macao with poor psychological well-being and SRH have higher risk of being frail.
Intervention that targets psychological well-being might be an effective way to prevent frailty among older adults in Macao. This finding also
encourages public health policy targeting psychological well-being improvement.

[Key Words] frailty psychological well-being self-rated health older adults Macao
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1 Background

Frailty has been long discussed in clinical and
academic settings (Clegg et al., 2013; Rockwood, 2005;
Van Kan et al., 2008). However, international societies
had not reached a consensus on the operational
definition of frailty until 2012, which indicated that
physical frailty is a medical syndrome and called for
attention from different fields (Morley et al., 2013).
Frailty has been considered as the result of age-related
physiological decline (Fried et al., 2001; Kirkwood,
2005). People with frailty are characterized as having
reduced strength and physical function (Mello et al.,
2014; Morley et al., 2013; Niederstrasser et al., 2019),
which increases their risk of falls, disability,
hospitalization, death (Clegg et al., 2013; Fried et al.,
2001; Li et al., 2015; Morley et al., 2013), as well as
cognitive impairment (Alencar et al., 2013; Borges et al.,
2019; Chong et al., 2015; Kojima, Taniguchi et al.,
2016). A systematic review revealed that the prevalence
of frailty among community-dwelling older adults
increases with age group; from 4% in younger- group
(65-69years) to 26% in oldest group (85 years and above)
(Collard et al., 2012). The same trend appeared in Asia
as well (He et al., 2019; Kojima et al., 2017; Woo et al.,
2015). In addition to increased age, risk factors of frailty
also include inflammation (Welstead et al., 2020),
multimorbidity, lifestyle (i.e. sedentary behavior,
smoking, alcohol consumption), obesity and chronic
pain (Feng et al., 2017; Hanlon et al., 2018; Mello et al.,
2014; Niederstrasser et al., 2019; Vetrano et al., 2019),
and frailty lead to lower quality of life among older
adults (Kojima, Iliffe et al., 2016).

Nevertheless, as the concept of frailty has evolved,
frailty is now suggested to be multi-dimensional
(Cheung et al., 2021; Frieswijk et al, 2004),
psychological and social aspects must be considered as
intervention approaches besides the physical aspect.
Regarding psychological aspects, older people who have
depressive symptoms are at greater risk of being frail

(Feng et al., 2017; Gale et al., 2014; Mello et al., 2014).

And those with social vulnerability, including lower
socioeconomic status (Mello et al., 2014; Niederstrasser
et al., 2019; Szanton et al., 2010), men who live alone
(Kojima et al., 2020), and those who feel lonely (Sha et
al., 2020), are also at higher risk of being frail.

With an increasing older population, the need for
early intervention for frailty in Macao will increase. The
Macao Special Administrative Region Government
(Macao SAR Government) developed a ten-year action
plan for the development of older adult services in 2016
of which medical and welfare services is an area of focus
(Macao SAR Government, 2016). With the aim of
maintaining an independent life among older adults,
disease prevention is the main approach emphasized by
the government, yet little is known about the
characteristics of well-being of the older population
from government data (Macao SAR Government, 2020).
As chronic disease, both the cause and result of frailty,
continues to be the top cause of healthcare seeking and
cause of death (Health Bureau of Macao SAR
Government, 2021; Statistics and Census Service of
Macao SAR Government, 2021), alongside with older
adults are the main public healthcare users in Macao
(Leong, 2012), there is an urgent need to understand the
current health status of older adults, in order to achieve
independent living and healthy ageing. However, studies
in the subject of older adult frailty are limited in Macao,
which could impede the planning and development of
reasonable resources allocation. Hence, the aim of this
research was to investigate the frailty status and its
association with different aspects of health status in the
most aged district in Macao. This could provide insight
into the frailty status among older adults in Macao and
lay foundation for future intervention for frailty

prevention.

2 Methods
2.1 Study Design and Participants
The current study is a cross-sectional survey

conducted in a Macao community. According to the
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sample size calculation for survey study (Charan &
Biswas, 2013; Pourhoseingholi et al., 2013), this study
aimed to recruit at least 384 participants, with the level
of significance of 0.5, absolute error of 5% and at type 1
error of 5%. Individuals were eligible if they were 1)
Macao resident and living in Sac Pai Van public housing
cluster; 2) aged 65 years or above; 3) able to speak and
understand Cantonese or Mandarin, and 4) able to
understand and give informed consent. Individuals were
not included if they were 1) diagnosed with dementia or
2) not able to communicate due to hearing problems or
mental illness. Ethical approval was obtained from the
Research and Management Department of Kiang Wu
Nursing College of Macau. Participants were informed
of the study's purpose and their right to withdraw at any
time. Informed consent was obtained from all
participants agreeing to participate.
2.2 Instrument

The study employed interviews using a structured
questionnaire which included four sections. The first
section was frailty status. The FRAIL scale, which
includes Fatigue, Resistance, Ambulation, Illness, and
Loss of Weight, was used to determine the frailty status.
The FRAIL scale was proposed by the International
Academy on Nutrition and Aging (Van Kan et al., 2008),
and has been widely used with good to acceptable
reliability and validity (Aprahamian et al., 2017; Dong
et al., 2018; Li et al., 2015; Malmstrom et al., 2014;
Maxwell et al., 2018; Morley et al., 2012). The Chinese
version of the FRAIL scale was utilized in this study.
The scale includes five self-reported components, each
component was scored 1 or 0 point according to answers
from participants. The total score of the scale was 0 to 5,
representing different frailty status (O=robust, 1-2=pre-
frail, 3-5=frail). Fatigue was assessed by asking “how
much time during the past four weeks have you felt
tired?” Participants were presented with 5 options of “all
of the time”, “most of the time”, “sometimes”, “rarely”
and “never”. Participants who answered “all of the time”

and “most of the time” scored 1 point. Resistance was

determined by asking if the participant had any difficulty
walking up 10 steps alone and without aid; those who
responded “yes” were scored 1 point. Ambulation was
obtained by asking if the participant had any difficulty
walking several hundred meters alone and without aid;
those who responded “yes” were scored 1 point. Illness
was scored 1 point for participants who reported 5 or
more illnesses out of 11 options (hypertension, diabetes,
cancer [other than a minor skin cancer], chronic lung
disease, heart disease [heart attack, congestive heart
failure, angina], asthma, arthritis, stroke, kidney disease,
hypercholesterolemia, and osteophyte). Loss of weight
was scored 1 point for participants who affirmed a
weight decline of 5% or greater in the past month.

The second section focused on the well-being of
participants. Physical well-being involved physical
activities and Body Mass Index (BMI). Physical activity
information was obtained from participants by asking
whether they had regular exercise a week preceding the
interview and were given response options of “Yes” and
“No”. BMI was measured and recorded using a weight
scale with height measurements by a trained interviewer.
Psychological well-being was assessed by using the
Patient Health Questionnaire-2 (PHQ-2). Two questions
were asked that enquired how often participants had
been bothered by the following two problems over the
past two weeks: 1) little interest or pleasure in doing
things; 2) feeling down, depressed or hopeless (Kroenke
et al., 2003). Participants were presented with four
options for each question: “not at all”, “several days”,
“more than half the days”, “nearly every day”, and were
scored 0 to 3 points respectively. Participants were
considered to have depressive mood if the summary
score of the PHQ-2 was > 3. The Cronbach's a for the
scale was 0.76 among a sample from the general public
in Hong Kong (Yu et al., 2011) and 0.89 in the current
study. Social well-being was obtained by asking
participants whether they had 1) participated in social
activities (including any activities hosted by any social

associations, religious organizations, community
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centers or the government) in the past year, and 2)
attended any courses or classes (courses to learn certain
skills or knowledge) in the past three years. Participants
were given response options of “Yes” and “No” for the
two questions. Self-rated health (SRH) was also
assessed in this section, using a single question of “In
general, would you say your health is?”” with options of

EEINT3

“very good,” “good,” “fair,” “poor” or “very poor”. It
has been widely used in general population surveys.

The third section was to collect socio-demographic
information including age, gender, living condition,
education level, marital status, number of children and
religious beliefs.

The last section was to assess cognitive status of
the participant. The Mini-Cog was utilized, which
includes 3-word recall and a clock-drawing task and has
good sensitivity and specificity (Borson et al., 2000;
Borson et al., 2003). Trained interviewers first instructed
the participant to listen to three words carefully, then
asked the participant to repeat immediately and to
remember. After immediate 3-word recall, participant
was asked to draw a clock that has all the numbers and
place it as ten minutes past eleven o’clock on a paper
with a preprinted circle. The drawing was assessed by
the research team to determine if it was normal. When
the clock-drawing task was finished, participants were
asked to repeat the three words again, each word recalled
correctly without any hints was considered a success.
Participants with 3 words recalled (no need to consider
the clock-drawing result) and those with 1 to 2 words
recalled and a normal clock were also considered
passing the Mini-Cog assessment, suggesting no
cognitive impairment. Participants who recalled 1 to 2
words but had an abnormal clock, and those with O
words recalled were considered failing the Mini-Cog
assessment. Those who failed the Mini-Cog assessment
were further administered the Montreal Cognitive
Assessment (MoCA) assessment to determine the
cognitive status of the participant. Participants with

MoCA result of >16" percentile were considered to

have no cognitive impairment and those with MoCA
result of <16™ percentile were considered to have
cognitive impairment.
2.3 Recruitment/ Data collection

We recruited participants from a community center
for older adults in Sac Pai Van public housing cluster.
There were about 300,000 persons living in the
community in 2020 (Islands District Community
Service Advisory Committee of Macao SAR, 2020). The
community center has a mass member network of older
people living in the community, which has more than
1,800 members over the age of 55. An invitation letter
was distributed to the mailbox to selected units, inviting
those who met the inclusion criteria to contact the
community center and schedule an interview time.
Participants were individually interviewed by a trained
interviewer in the older adult community center. Verbal
consent was obtained from all participants prior to the
face-to-face interview. Participants were informed that
they could stop the interview at any time or skip
questions they did not want to answer. Data was
collected from September 2019 to October 2020
(recruitment was temporary ceased between January and
April 2020 due to the COVID-19 pandemic).
2.4 Statistical Analysis

Raw data were coded in Microsoft Office Excel
2013 and transferred to the Statistical Package for the
Social Sciences Version 22 (SPSS, v22) for data
manipulation and statistical analyses. Univariate
analysis was performed to summarize the socio-
demographic characteristics, physical, psychological,
social well-being, cognitive status and frailty status
(robust and pre-frailty/frailty) of participants. Chi-
square or Fisher’s exact tests were performed for
categorical variables. To investigate the associated
factors of frailty status, logistic regressions were
performed, adjusting for socio-demographic
characteristics. Associations of frailty outcomes with
physical, psychological, social and cognitive well-being

were estimated using odds ratio (OR) with their 95%
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confidence intervals. The regression models were built
by first adding demographic characteristics, and
subsequently adding physical, psychological, social and
cognitive well-being to examine the separate
contribution of each variable to frailty status (O=robust;
l=pre-frail/frail). Only data from participants who
finished all assessments were entered in the regression
models. The level of statistical significance of all tests
was set at p<0.05.
2.5 Ethical approval

Ethical approval for the study was obtained from
the Research Management and Development
Department of Kiang Wu Nursing College of Macau
(reference: 2019MAYO01). Participatns were informed of
the study’s purpose and their right to withdraw at any
time. Informated consent was obtained from all

participants agreeing to participate.

3 Result
3.1 Participant characteristics

We received 662 responses, of which 572 were
valid. Responses were regarded as invalid if they did not
meet the inclusion criteria. Among the valid responses,
almost 70% of participants were female, participants
were aged between 65 and 94 years (mean age
74.6+6.00 years). Most had a primary school or below
education level, were married or cohabited, had children,
did not have religious beliefs, and were living with
others. Regarding physical well-being, over 85% of
participants had regular exercise in the past week,

almost 50% of participants had normal BMI; however,

47% of participants were overweight or obese. Over 90%

of participants did not have depressive mood (based on
the PHQ-2 scores) at the time of the investigation. Most
of the participants had participated in at least one social
activity in the past year, only 26% attended course/class
in the past three years. Regarding cognition and SRH,
13% of participants had cognitive impairment and over

70% rated their health as fair, bad or very bad (Table 1).

3.2 Prevalence of frailty

According to the FRAIL scale assessment, about a
quarter of the participants were in pre-frail or frail state,
and most of them did not have cognitive impairment
(mean scores 0.31+0.62). Among the 5 components of
the FRAIL scale, the most prevalent component was
fatigue. None of the participants had lost weight 5% or
over in the past month. Among all variables, gender,
education, PHQ-2 score and SRH were significantly
correlated with frailty status (Table 1).

3.3 Factors associated with frailty status

The results of multiple logistic regression revealed
that the score of PHQ-2 and SRH were associated with
frailty status. Participants with higher PHQ-2 score were
11 times more likely to be in pre-frail/frail status
(aOR=11.09, p<0.001) when compared to their
counterparts with lower scores. Moreover, those who
rated their health as not good were 4 times more likely
to be in pre-frail/frail status (aOR=4.36, p<0.001) than
those who rated their health as good. After accounting
for other well-being variables, the results remained the
same (aOR=11.49 for PHQ-2 score, p<0.001; aOR=4.19
for SRH, p<0.001) All other variables were not
statistically significant (Table 2).

According to the references reviewed, prevalence
of frailty varies in different age groups. Also, age
differences were observed in factors associated with
frailty status. The categorization of younger and older
age groups in this study was determined by the age
distribution of recruited participants. For participants
with depressive mood, the risk of being frail/pre-frail
among those aged 65 to 74 years was substantially lower
than those aged 75 years and above (aOR=8.90 vs.
aOR=20.98). The influence of SRH on frailty status was
higher in those 65 to 74 years of age than those aged 75
years and above (aOR=5.71 vs. aOR=3.58) (Table 3).
Due to small sample of male participants, sex

stratification analysis was not performed.
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Table 1 General characteristics and well-being of participants
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Robust Pre-frail/ Frail
(N=572) (N=436) (N=136)
Variables n % n % n % p-value
Gender 0.03
Male 174 30.42 143 32.80 31 22.79
Female 398 69.58 293 67.20 105 77.21
Age (year) 0.62
65-74 309 54.02 238 54.59 71 52.21
75-84 222 38.81 165 37.84 57 4191
>85 41 7.17 33 7.57 8 5.88
Education 0.01
None 96 16.78 71 16.28 25 18.38
Primary school or below 310 54.20 225 51.61 85 62.50
Junior high or higher 166 29.02 140 32.11 26 19.12
Marital status 0.23
Married/ cohabited 325 56.82 254 58.26 71 52.21
Not married* 247 43.18 182 41.74 65 47.79
Living 0.42
Alone 244 42.66 186 42.66 58 42.65
With spouse 261 45.63 203 46.56 58 42.65
With others® 67 11.71 47 10.78 20 14.71
Children 0.14
No children 44 7.69 38 8.72 6 4.41
Have children 528 92.31 398 91.28 130 95.59
Religious belief 0.84
Yes 223 38.99 169 38.76 54 39.71
None 349 61.01 267 61.24 82 60.29
Exercise in the past week 0.11
Yes 495 86.54 383 87.84 112 82.35
No 77 13.46 53 12.16 24 17.65
Physical activities in the past week 0.51
Yes 61 10.66 47 10.78 14 10.29
No 511 89.34 389 89.22 122 89.71
BMI 0.38
Normal (18.5-24.9) 280 48.95 220 50.46 60 44.12
Underweight (<18.5) 23 4.02 18 4.13 5 3.68
Overweight/ obesity (>25.0) 269 47.03 198 4541 71 52.21
PHQ-2 score 0.00
0-2 521 91.08 423 97.02 98 72.06
3-6 51 8.92 13 2.98 38 27.94
Participated in social activities in the past year 0.59
Yes 407 71.15 313 71.79 94 69.12
No 165 28.85 123 28.21 42 30.88
Attended course in the past 3 years 0.74
Yes 150 26.22 116 26.61 34 25.00
No 422 73.78 320 73.39 102 75.00
Self-rated health 0.00
Good 159 27.80 145 33.26 14 27.80
Not good 413 72.20 291 66.74 122 72.20
Cognitive impairment (N=506) 0.83
No 439 86.76 331 86.88 108 86.40
Yes 67 13.24 50 13.12 17 13.60
FRAIL scale score -
Robust (score 0) 436 76.22 - - - -
Pre-frail (score 1-2) 131 22.90 - - - -
Frail (score 3-5) 5 0.87 - - - -
FRAIL Scale components -
Fatigue 105 18.4 - - - -
Resistance 42 7.3 - - - -
Ambulation 20 3.5 - - - -
Illness 11 1.9 - - - -
Loss of weight 0 0 - - - -

* Including unmarried, separated, divorced, and widowed.
FWith children, spouse and children, domestic helper, and/or relatives.



TP SE 2023 4R45 22 4595 231 Macau Journal of Nursing 2023 Vol.22 No. 2 38

Table 2 Multiple logistic regression models of frailty status (O=robust; 1=pre-frail/frail) (N=506)

Sociodemographic-adjusted model” Fully adjusted model’
95% ClI for E B 95% CI for E B
. B SE  Wald p-value Exp (B) o Cl for Exp (B) B SE Wald p-value Exp (B) o C1 for Exp (B)
Variables Lower Upper Lower Upper
Constant -3.76 093 1641 0.00 0.02

Sociodemographic factors
Gender (ref.: Male)

Female 0.31 0.26 1.44 0.23 1.37 0.82 2.28 0.13 0.30 0.19 0.67 1.14 0.63 2.06
Age (year) (ref.: 65-74)

75-84 0.13 0.21 0.37 0.54 1.14 0.75 1.74 0.18 0.25 0.51 0.48 1.20 0.73 1.95

>85 -0.46 0.44 1.08 0.30 0.63 0.27 1.50 0.19 0.52 0.13 0.72 1.21 0.44 3.33
Living (ref.: Alone)

With spouse 0.47 0.40 1.38 0.24 1.60 0.73 3.49 0.12 047 0.06 0.80 1.12 0.45 2.80

With others 0.51 0.35 2.11 0.15 1.66 0.84 3.31 0.38 043 0.78 0.38 1.47 0.63 3.44
Education (ref.: None)

Primary school or below 0.15 0.28 0.28 0.60 1.16 0.67 2.01 0.16 0.35 0.22 0.64 1.18 0.59 2.34

Junior high or higher -0.49 034  2.01 0.16 0.62 0.31 1.20 -0.29 0.41 0.50 0.48 0.75 0.33 1.68
Marital status (ref.: Married/ cohabited)

Not married 0.55 0.38 2.11 0.15 1.73 0.83 3.60 0.28 0.44 0.41 0.52 1.32 0.56 3.12
Children (ref.: No children)

Have children 0.68 0.47  2.08 0.15 1.97 0.78 4.94 0.55 0.53 1.08 0.30 1.73 0.62 4.84
Religious belief (ref.: Yes)

None 0.00 0.21 0.00 0.99 1.00 0.67 1.50 -0.13  0.24 0.29 0.59 0.88 0.55 1.41

Physical well-being
Exercise in the past week (ref.: Yes)

No 0.47 028  2.79 0.10 1.61 0.92 2.80 -0.17 038  0.20 0.66 0.85 0.40 1.78
Physical activities in the past week (ref.: Yes)

No -0.02 0.33 0.00 0.96 0.98 0.51 1.88 0.18 039 022 0.64 1.20 0.56 2.57
BMI (ref.: normal)

Underweight 0.01 0.54  0.00 0.99 1.01 0.35 2.93 -0.05 0.64 0.01 0.94 0.95 0.27 3.37

Overweight/ obesity 0.21 0.21 1.01 0.31 1.24 0.82 1.86 028 0.24 1.32 0.25 1.32 0.82 2.12

Psychological well-being
PHQ-2 score (ref.: 0-2)

3-6 2.41 0.35 4841 0.00 11.09 5.63 21.83 244 041 35.76 0.00 11.49 5.16 25.56
Social well-being

Participated in social activities in the past year (ref.: Yes)

No 0.22 0.23 0.95 0.33 1.25 0.80 1.96 0.04 0.27 0.03 0.87 1.04 0.61 1.79
Attended course in the past 3 years (ref.: Yes) 0.06 0.24  0.06 0.80 1.06 0.66 1.70 0.18 0.28 044 0.50 1.20 0.70 2.07
No

Cognitive well-being
Cognitive impairment (n=506) (ref.: No)

Yes -0.16 0.33 0.22 0.64 0.85 0.45 1.64 -0.25 0.38 0.44 0.51 0.78 0.37 1.64
Self-rated health (ref.: Good)
Not good 1.47 0.31 23.12 0.00 4.36 2.39 7.93 143 034 1739 0.00 4.19 2.14 8.20

*Adjusted for sociodemographic factors and in each aspect of well-being.
+Adjusted for sociodemographic factors and all aspect of well-being.
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Table 3 Multiple logistic regression models of frailty status (age stratification) (O=robust; 1=pre-frail/frail) (N=506)
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Aged 65-74 (N=278)

Aged >75 (N=228)

95% CI for Exp (B)

95% CI for Exp (B)

Variables B SE Wald  p-value Exp (B) Lower Upper B SE Wald p-value Exp (B) Lower Upper
Constant -4.22 1.32 10.19 0.00 0.01 -3.77 1.62 543 0.02 0.02
Sociodemographic factors
Gender (ref.: Male)

Female 0.05 0.40 0.02 0.89 1.06 0.49 2.29 0.24 0.51 0.23 0.63 1.28 0.47 3.47
Living (ref.: Alone)

With spouse 0.62 0.74 0.69 0.41 1.85 0.43 7.94 0.33 0.76 0.18 0.67 1.38 0.31 6.17

With others 1.38 0.75 3.36 0.07 3.99 0.91 17.51 -0.47 0.66 0.51 0.48 0.62 0.17 2.28
Education (ref.: None)

Primary school or below 0.06 0.57 0.01 0.92 1.06 0.35 3.23 0.16 0.48 0.12 0.73 1.18 0.46 3.00

Junior high or higher -0.31 0.63 0.24 0.62 0.73 0.21 2.54 -0.49 0.59 0.68 0.41 0.61 0.19 1.95
Marital status (ref.: Married/ cohabited)

Not married 0.57 0.70 0.65 0.42 1.76 0.45 6.98 0.73 0.72 1.02 0.31 2.08 0.50 8.54
Children (ref.: No children)

Have children 0.41 0.61 0.46 0.50 1.51 0.46 5.01 0.49 1.15 0.19 0.67 1.64 0.17 15.49
Religious belief (ref.: Yes)

None -0.32 0.34 0.91 0.34 0.73 0.38 1.40 0.13 0.38 0.12 0.73 1.14 0.54 2.43
Physical well-being
Exercise in the past week (ref.: Yes)

No 0.05 0.54 0.01 0.92 1.06 0.37 3.02 -0.45 0.60 0.57 0.45 0.64 0.20 2.05
Physical activities in the past week (ref.: Yes)

No 0.33 0.51 0.40 0.53 1.38 0.51 3.80 0.12 0.63 0.04 0.85 1.13 0.33 3.84
BMI (ref.: normal)

Underweight 0.45 1.05 0.18 0.67 1.56 0.20 12.17 -0.34 0.85 0.16 0.69 0.71 0.13 3.74

Overweight/ obesity 0.18 0.33 0.29 0.59 1.19 0.62 2.28 0.26 0.38 0.48 0.49 1.30 0.62 2.74
Psychological well-being
PHQ-2 score (ref.: 0-2)

3-6 2.19 0.53 17.33 0.00 8.90 3.18 2491 3.04 0.71 18.21 0.00 20.98 5.18 84.93
Social well-being
Participated in social activities in the past year (ref.: Yes)

No -0.30 0.38 0.59 0.44 0.74 0.35 1.58 0.56 0.42 1.82 0.18 1.76 0.77 4.00
Attended course in the past 3 years (ref.: Yes)

No 0.32 0.38 0.70 0.40 1.38 0.65 2.92 -0.02 0.42 0.00 0.96 0.98 0.43 2.24
Cognitive well-being
Cognitive impairment (N=506) (ref.: No)

Yes -0.82 0.67 1.48 0.22 0.44 0.12 1.64 -0.12 0.52 0.06 0.81 0.88 0.32 2.43
Self-rated health (ref.: Good)

Not good 1.74 0.54 10.57 0.00 5.71 2.00 16.34 1.28 0.47 7.50 0.01 3.58 1.44 8.93
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4 Discussion
To our knowledge, this is the first study examining the
association between different aspects of well-being (i.e.
physical, psychological, social and cognitive) and frailty
status among community-dwelling older adults in
Macao. The FRAIL scale was utilized in the current
study since it is recommended as a screening tool in
community settings (Dong et al., 2018; Li et al., 2015;
Malmstrom et al., 2014; Morley et al., 2012). Over 75%
of participants in the current study were in robust status.
The prevalence of frailty in the current sample was
lower than studies conducted in communities using the
same measurement (Dong et al., 2018; Woo et al., 2015).
Our study revealed that psychological well-being
was an independent factor associate with frailty in older
adults in Macao, which is similar to previous studies
(Feng et al., 2017; Gale et al., 2014; Mello et al., 2014).
Aprahamian et al. (2017) suggested that the FRAIL scale
has two dimensions, physical performance (resistance
and ambulation) and health status (fatigue, illnesses, and
weight loss), the later was more associated with
depressive symptoms (Aprahamian et al., 2017). In our
sample of participants, almost 20% were positive in the
fatigue component, this may contribute to the significant
effect of psychological well-being on frailty status.
Frailty and depressive symptoms are common among
older adults, there are discussions about the reciprocal
relationship between the two conditions (Buigues et al.,
2015; Collard et al., 2017; Collard et al., 2015; Soysal et
al., 2017). A previous study also proposed that specific
types of depression, i.e. vascular depression, is an early
symptom for frailty (Paulson & Lichtenberg, 2013).
Although we did not observe significant associations
between age and frailty status in the pooled analysis,
there were age differences regarding the effects of
psychological well-being on frailty status. Participants
aged 75 years and above who scored higher in PHQ-2
had significant higher risk of being in pre-frail/frail
status. This finding indicates that interventions

regarding psychological health for frailty may be more

effective, especially among older age groups in Macao.

SRH is a valid measure of health status and a
predictor of subsequent health outcomes in older adults,
such as functional decline, frailty, mortality, and hospital
utilization (Desalvo et al., 2006; Gijzel et al., 2017;
Gyasi & Phillips, 2018; Idler & Benyamini, 1997,
Viljanen et al., 2021). However, studies suggest that the
relationship between SRH and frailty is bidirectional
(Abu et al., 2020; Chu et al., 2021; Ocampo-Chaparro et
al., 2013). The results of this present study revealed that
poor SRH was associated with frailty status, especially
in younger age groups (64 to 75 years) in our sample.
Poorer SRH is associated with elevated inflammatory
markers and dysfunction among older adults (Christian
et al., 2011; Martin, 2014), which could explain the
mechanism of the relationship of poor SRH and frailty
(Welstead et al., 2020). To identify frailty early,
therefore, attention is warranted with poor SRH older
adults.

Although frailty is multi-dimensional (Cheung et
al., 2021; Frieswijk et al., 2004), we did not observe the
effect of physical, social and cognitive well-being on the
risk of frailty status. Low physical functioning is a
characteristic of frailty; physical activities, therefore, are
considered to reduce frailty (Mello et al., 2014; Morley
et al., 2013; Niederstrasser et al., 2019). The result of no
association between physical activity or exercise in this
study might be due to the low frailty rate in this study.
Furthermore, over 95% of those who exercised in the
past week were engaged in low-intensity exercise,
which is not adequate according to World Health
Organization guidelines (World Health Organization,
2020). Nevertheless, lifestyle intervention such as
physical activity and exercise are effective strategies to
counteract frailty-related physical impairment among
older adults (Angulo et al., 2020). On the other hand,
BMI was not found to be associated with frailty. In
Amiri et al. (2020)’s study, only self-reported BMI was
associated with increased frailty risk. Studies reported

that there is a difference between self-reported and
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measured BMI (Maukonen et al., 2018), this could
explain the insignificant relationship between BMI and
frailty because we measured BMI using standard weight
scale with height measurement.

The effect of social participation on frailty is
inconsistent. While several studies revealed that social
participation may decrease the risk of frailty (Kwan et
al., 2019; Wang et al., 2021), others did not predict
future frailty (Kamiya & Kenny, 2017). Since social
participation takes various forms based on levels of
individuals involvement and goals of participation
(Levasseur et al., 2010), frequent participation and
diverse types of participation have more positive effects
on frailty (Xie & Ma, 2021). We assessed social
participation with the questions of one-year social
activity and three-year course participation, the lengthy
time frame of the question may contribute to the result
of insignificant relationship between social participation
and frailty.

Cognitive impairment was not an associated factor
of frailty in this study, which is not consistent with
previous studies that have demonstrated higher
cognitive impairment rates in population with frailty
(Jirschik et al., 2012; Yassuda et al., 2012). Ni Mhaolain
etal. (2011)’s study also showed no association between
cognitive impairment and frailty, suggesting that frailty
and cognitive impairment may have different
physiological pathways. Although no significant
association between cognitive well-being and frailty
status was found in the current study, previous studies
suggest that frailty predicts increased rate of cognitive
decline in older adults (Boyle et al., 2010; Buchman et
al., 2007; Buchman et al., 2008). Hence, cognitive well-
being among older adults is worth noting.

Since disease prevention is the main approach to
maintaining independence functioning of older adults in
Macao, frailty screening can offer an opportunity for the
early detection of frailty. In addition, studies indicate
that frailty among older people is a dynamic process.

The frailty state of an individual can changes over time,

whether regressing, remaining or progressing, due to
different aforementioned risk factors that an individual
may possess (Chong et al., 2015; Gill et al., 2006; Hardy
et al., 2005; Setiati et al., 2019). Therefore, by
conducting community frailty screenings, early
interventions targeting the mental health of older adults
can be offered, which may improve, or at least maintain,
the frailty state and could offer older people a better
quality of life (Gobbens & Van Assen, 2014), and reduce
government’s healthcare expenditure (Ensrud et al.,
2018; Ensrud et al., 2020).
4.1 Limitation

Limitations of the study include its cross-sectional
and self-reported nature. The results need to be validated
by longitudinal studies. Since cross-sectional study
could only provide correlation between variables, while
longitudinal design could provide more information
about the causes of frailty. Self-reported measurements
might cause participants to withhold information, which
could lead to reporting bias. Also, the interruption in the
data collection due to the COVID-19 pandemic
lockdown may have affected the nature of responses
from participants. For example, some people
experienced greater mental health problems during the
COVID-19 pandemic lockdown, especially among older
people who may have experienced isolation.
Furthermore, reporting bias could have occurred
because participants responded to the interview
voluntarily. Most of the data were collected through self-
report, rather than in-home survey, which may have
reduced the availability of frail individuals who could
not participate because they were homebound. Another
issue involves the limitation of the generalizability of
our results to a larger population because the results
come from only one community. Further study is needed
to measure data objectively across different
communities in Macao. Although this study identified
psychological well-being and SRH were associated with
increased risk of frailty, confounding factors are needed

to be considered in future studies, such as family
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relationship and social support, which were not included

in the study.

5 Conclusion

The current study showed that psychological well-
being and SRH were associated with the frailty status
among community-dwelling older adults in Macao, the
result is more profound in the older age group (75 years
of age or older). The evidence highlights the importance
of strategies to improve the psychological well-being
among older adults, in order to prevent frailty and to

better support older adult services in an aging society.
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Motivation for Adopting COVID Preventive Practices Among Healthcare
Workers: A Cross-Sectional Analysis of Three Competing Models

Chizimuzo T. C. Okoli'"  Zainab Almogheer' Sarret Seng! Bassema Abufarsakh! Wanqing Xie?

[Abstract] Background: Healthcare workers’ risk perceptions towards contracting Coronavirus 2019 (COVID-19) may determine their adoption of
preventive behaviors. The adoption of six-feet physical distancing and wearing face coverings reduces the spread of COVID-19 in the community
setting. Three theoretical models, the Health Belief Model (HBM), the Protection Motivation Theory (PMT) and the Theory of Planned Behavior
(TPB) have been used to determine the adoption of preventive practices in relation to infectious diseases. Objective: We examined the association
between measures of behavioral models guiding preventive practices and using COVID-19 preventive practices (physical distancing and face
coverings) among healthcare workers. Methods: A cross-sectional study using an electronic survey of healthcare workers (N=279) in the southeastern
United States. Results: Of the HBM measures, the perceived severity and benefits subscales were associated with physical distancing. Of the PMT
measures, the perceived severity and response efficacy subscales were associated with physical distancing, whereas the vulnerability, extrinsic reward,
and intention subscales were associated with facial coverings. Finally, no TPB measures were directly associated with outcome measures.
Conclusions: Future studies may assess how theoretically derived measures may be useful in guiding interventions to support preventive practices
adoption among healthcare workers in future infectious disease public health situations.

[Key Words] COVID-19 preventive practices Theory of Planned Behavior Protection Motivation Theory Health Belief Model
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1 Introduction

Disruptions in healthcare delivery during the early
days of the Coronavirus Disease 2019 (COVID-19)
pandemic led to a focus on addressing hospital and clinic
preparedness and response, rapid diagnostic testing, and
public health actions to mitigate the spread of the disease
(Adalja et al. , 2020). Infectious disease outbreaks in
hospital settings often test the strength of and adherence
to infection disease control protocols. However, with
the rapid spread of COVID-19, several hospital systems
adopted measures, often beyond governmental
regulations, to provide protection to both patients and
healthcare workers (Rhee et al., 2020). Moreover,
stringent protocols were implemented to enhance better
patient and staff protection, including screening of all
visitors for respiratory symptoms, restricting healthcare
workers from duties if they reported any upper
respiratory symptoms, screening of all patients for
respiratory viruses, and using contact and droplet
precautions (including eye protection) when engaged in
patient care (Klompas, 2020). Population level studies
indicate that being a healthcare worker is a significant
predictor of adherence to COVID-19 preventive
behaviors (Barakat & Kasemy, 2020). However, given
varying recommendations between hospital systems,
along with constant regulatory updates from governing
bodies (e.g., U.S.A. Centers for Disease Prevention and
Control, CDC), healthcare workers may have adopted

COVID-19 preventive measures to various degrees.

2 Literature Review

In the community setting, adoption of physical
distancing, face covering, and eye protection can reduce
the spread of COVID-19 (Chu et al., 2020). In fact,
communities that adopt such preventive measures have
been shown to decrease the rates of COVID-19
transmission (Lyu & Wehby, 2020; Thu et al., 2020).
However, several intrinsic and extrinsic factors may

influence an individual’s intention to adopt COVID-19

preventive measures. Intrinsic factors include
perceptions of infection risk, effectiveness of preventive
measures, and attitudes towards preventive measures
(Beeckman et al., 2020; Coroiu et al., 2020). Extrinsic
factors include social acceptability of measures, social
support, neighborhood income, and information about
COVID-19 (Coroiu et al., 2020; Jay et al., 2020). Yet,
such factors have not been well studied among
healthcare workers. An understanding of such
intentional factors may be informative in supporting the
adoption of preventive practices.

Several theoretical frameworks and models have
been used to determine intrinsic motivation towards
adopting preventive practices. The Health Belief Model
(HBM) (Champion & Skinner, 2008) is a psycho-social
framework that predicts the reasons individuals act on
measures to prevent, screen, or control illness conditions.
The key constructs of the HBM are perceived
susceptibility (belief regarding chances of getting a
condition), perceived severity (belief regarding the
seriousness of a condition), perceived benefits (beliefs
about preventative actions to reduce risk of a condition),
perceived barriers (belief about costs of taking
preventative actions), cues to action (ways to get ready
for the action), and self-efficacy (the confidence one has
in the ability to take preventative action). This
framework has been useful in understanding the use of
preventative behaviors regarding preventing respiratory
infections such as the use of face covering, handwashing,
and social distancing (Ghanbari et al., 2014; Karimi et
al., 2016; Okoli et al., 2022; Sim et al., 2014). Thus, this
model may be a useful framework to understand
healthcare workers’ risk perceptions regarding COVID-
19 contamination and infection.

Like the HBM, the Protection Motivation Theory
(PMT) proposes that behavioral intention tends to be
motivated by two main related pathways which include
threat appraisal (an assessment of threat perceptions

towards behaviors or diseases) and coping appraisal (an
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assessment of the ability to cope with a threatening
situation, behavior, or disease) (Milne et al., 2000;
Rogers, 1975). Threat appraisal can be measured by
perceived severity of the threat, vulnerability to the
threat, intrinsic rewards and extrinsic rewards, and fear
arousal; whereas coping appraisal is determined by
response efficacy, self-efficacy, and response cost. The
PMT has been used to examine the behaviors related to
the prevention of pandemic influenza among high
school students, social distancing behavior, and the use
of face covering to prevent Severe Acute Respiratory
Syndrome (SARS) (Sharifirad et al., 2014; Tang &
Wong, 2004; Williams et al., 2015). Furthermore, this
model has been proposed as a potential framework that
could be used to understand the protective measures
used to prevent the current COVID-19 pandemic
(Khosravi, 2020). Hence, the PMT may be used to
understand preventive measure adoption among
healthcare workers.

A final salient model that examines health behavior
is the Theory of Planned Behavior (TPB) (Ajzen, 1991).
This is a psycho-social theory that examines the
predictive ability of attitudes towards a behavior,
subjective norms, and perceived behavioral control in
the intentions towards a behavior and the actual behavior.
The attitudes towards a behavior include an individual’s
degree of favorable judgements towards it; the
subjective norms include the perception of social
pressure to execute the behavior (or not); and perceived
behavioral control comprises the degree to which a
person considers the behavior challenging to accomplish
(Ajzen, 1991). The TPB has been used to explain
healthcare workers hand hygiene and other protective
behaviors (e.g., using face covering to avoid air
pollution) (Hansstein & Echegaray, 2018; Srigley et al.,
2015). Given the utility of the TPB in addressing health
behavior protective measure adoption, it may be a useful
theory to understand COVID-19 behavioral intentions

among healthcare workers.

2.1 Purpose

Given the novelty of the COVID-19 pandemic, at
the early stages in the U.S., and lack of evidence-based
information, it was unclear how to guide the
understanding of the adoption of preventive practices
among healthcare workers. Indeed, with the challenge of
misinformation regarding preventive practices (such as
wearing facemasks), even promoted by some healthcare
providers, there was a need to understand factors which
influenced healthcare workers motivations to adopt
preventive practices (Ayers et al., 2021; Sule et al.,

2023). Therefore, given the significant health risk

associated with contracting COVID-19 among

healthcare workers, the purpose of this study was to
examine the extent to which theoretically based models
predicted preventive practice adoption by healthcare
workers during the early stages of the COVID-19
pandemic in the U.S. The research questions guiding
this study were: 1) How does the HBM explain the
adoption of preventive practices by healthcare providers?

2) How does the PMT explain the adoption of preventive

practices by healthcare providers? 3) How does the TPB

explain the adoption of preventive practices by
healthcare providers? To answer these questions, the
specific aims of the study were to examine:

1. The associations between the HBM model measures
and frequency of reported adoption of preventive
practices (i.e., physical distancing and face
coverings) while accounting for demographic and
work-related variables

2. The associations between the PMT model measures
and frequency of reported adoption of preventive
practices while accounting for demographic and
work-related variables

3. The associations between the TPB model measures
and frequency of reported adoption of preventive
practices while accounting for demographic and

work-related variables
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3 Methodology
3.1 Design

This cross-sectional study used an electronic
survey to determine the associations between
theoretically derived behavioral risk perceptions for
contracting COVID-19 and the adoption of preventive
measures from a sample of healthcare workers. We used
the STROBE checklist for cross-sectional studies to
ascertain that our research procedures were reported
adequately (von Elm et al., 2007).
3.2 Sample

Our study sample was obtained from a
convenience sample of healthcare workers in an
academic-medical center in the south-eastern U.S. To be
included in the study, participants had to be: 1) currently
employed (part-time or full-time staff) at the academic-
medical center, and 2) 18 years of age or older.
Exclusion criteria were: 1) provisional staff or travelers,
and 2) those who did not work at the academic-medical
center during the study period.
3.3 Procedures

The 10-minute survey was developed using
Qualtrics, a web-based survey administration software
that can be used to ensure anonymity. The survey was
sent to the e-mail listservs of staff in the academic
medical center for a 3-month period, from May 1st, 2020
to July 31st, 2020. A cover sheet accompanied the email
with an explanation of the study goals and procedures.
Interested participants indicated their willingness to take
part in the study by clicking on a link that directed them
to the electronic survey. To minimize response bias, the
anonymous survey was developed in such a way that
participants could skip questions which made them
uncomfortable. As an incentive to participate, those who
completed the survey were entered into a drawing for
one of four $50 visa gift cards. Ethical approval for the
study procedures was obtained from the University of
Kentucky Institutional Review Board Exemption

certificate # 58974.

3.4 Measures

Demographics: The survey collected demographic
information on gender (i.e., male vs. female), sexual
orientation (i.e., heterosexual vs. non-heterosexual), age
in categories (i.e., 18-25 yrs vs. 26-35 yrs vs. 36-50 yrs
vs. 51 yrs and older) marital status (i.e., single, never
married vs. cohabiting vs. divorced/separated vs.
married/widowed), ethnicity (i.e., non-white vs. white,
non-Hispanic), and educational attainment (i.e., some
college vs. college graduate vs. postgraduate). For
analysis, we dichotomized marital status into ‘single’ or
‘other’.

Professional role and work-related variables: We
obtained responses on the respondent’s professional role,
work tenure in year categories (i.e., 6 months or less vs.
7 months to 1 yr vs. 1-3 yrs vs. 3-5 yrs vs. 5-10 yrs vs.
10 yrs or greater), and type of shift work (i.e., days vs.
nights vs. other). For analysis we categorized
professional role into ‘clinical nurse’ and ‘other’ and
shift work was categorized into ‘days’ and ‘other’.

HBM measure: This HBM measure was based on
adaptations of prior studies using the HBM to assess risk
behaviors (Aldohaian et al., 2019; Othman et al., 2019).
The measure included 17 questions categorized into
subscales of perceived susceptibility (3 questions),
perceived severity (2 questions), perceived benefits (3
questions), perceived barriers (3 questions), cues to
action (2 questions), perceived self-efficacy (2
questions), and intention (2 questions) (see
supplementary materials Appendix A). Each question
was based on a response choice of O=completely
disagree to 10=completely agree. Cronbach’s alpha
coefficients for the subscales fell between 0.47 to 0.89.
Mean scores for the responses to the questions in each
subscale were calculated.

PMT measure: The PMT measure was adapted
from others using the PMT to examine health behaviors
(Camerini et al., 2019; Ling et al., 2019). The measure

included 19 questions grouped into subscales of
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perceived severity (2 questions), perceived vulnerability
(2 questions), intrinsic reward (2 questions), extrinsic
reward (2 questions), fear arousal (3 questions),
response efficacy (2 questions), perceived self-efficacy

(2 questions), response cost (2 questions), and intention

(2 questions) (see supplementary materials Appendix B).

Each question was based on a response choice of
O=completely disagree to 10=completely agree, except
for the intention questions which were on a scale of
l=completely disagree and 7=completely agree.
Cronbach’s alpha coefficients for the subscales fell
between 0.66 to 0.89. Mean scores for the responses to
the questions in each subscale were calculated.

TPB measure: The TPB measure was developed
based on an instruction manual provided by the original
TPB developers (Ajzen, 2019). The measure included
11 questions sorted into subscales of intentions (2
questions), attitudes (3 questions), subjective norms (3
questions), and perceived behavioral control (3
questions) (see supplementary materials Appendix C).
Each question was based on a response choice of
I=completely disagree to 7=completely agree, except
for intention which was based on a scale of
I=completely disagree and 7=completely agree.
Cronbach’s alpha coefficients for the subscales fell
between 0.62 to 0.89, with a total coefficient of 0.88.
Mean scores for the responses to the questions in each
subscale were calculated.

Preventive practices: We asked participants about
their frequency of engaging in two preventive practices
related to COVID-19. Specifically, participants were
asked to rate how often at work in the past month they:
1) kept six feet social distance from people, and 2) wore
a face covering. Response choices for each question was
on a scale of O=never, 1=seldom, 2=occasionally, and
3=very often.

3.5 Data Analysis
Because this study was based on a convenience

sample, no pre-determined study size was calculated. A

total of 487 participants initially responded to the survey
of which 279 (57.3%) provided complete responses to
the main outcome variables. Of these responses, less
than 10% had missing values on any one variable, thus
mean (for continuous variables) or modal (for
categorical variables) replacements were made. To
examine the associations between the HBM, PMT, and
TPB measures and preventive practices, we conducted a
series of separate hierarchical regression analyses. In the
first step of each model, we included the variables
associated with the subscales of the specific theoretical
framework to assess the association with preventive
measures. In the next step of the analyses for both the
PMT and TPB, we included the intention to perform the
behavior as a potential mediator of the relationship
between the behavior and the subscales, based on
theoretical considerations for these models. In the next
step, we included demographic variables, and in the
final step, we included work related variables. Adjusted
R%s and associated F-statistics were used to determine
the model fit for each step of the analysis. For all
analyses, an alpha level of p < 0.05 was used to indicate

significant findings.

4 Result
4.1 Sample Characteristics

Participants were mostly female (79.9%), 36 years
of age or older (54.8%), and identified as white Non-
Hispanic (93.9%) and heterosexual (90.3%). The
majority were married or widowed (58.1%), college
graduates or postgraduates (90.7%), clinical nurses
(52.3%), working on the day shift (80.3%), and had 5
years or greater of work experience (63.0%) (Table 1).
4.2 Associations between HBM Model Measures and
Preventive Practices

In the first step of the hierarchical regression
analysis examining the associations between HBM
measures and frequency of physical distancing, a well-
fitting model was obtained (F[df=6,272]=3.6, p=0.002)

that explained 5% in the variance of the model.
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Table 1 Demographic characteristics of sample (N = 279)

Demographic characteristics N % Demographic characteristics N %
Gender Grade in School
Female 223 79.9 Some College* 26 9.3
Male 56 20.1 College Graduate 159 57.0
Sexual Orientation Postgraduate 94 33.7
Non-heterosexual 27 9.7 Professional Role
Heterosexual 252 90.3 Advance Practice/Pharmacy 11 3.9
Age Clinical Nurse 146 523
18 to 25 years 41 14.7 Counselors (Psychology/Social Work) 10 3.6
26 to 35 years 85 30.5 Nursing Assistant/Paramedics 41 14.7
36 to 50 years 100 258 Therzllpists (.eigi, O?cupat.iona‘l, Respiratory, 18 6.5
Physical, Diagnostics, Dietetics)
51 or older Other (e.g., Administrative Staff, Information
53 19.0 53 19.0
Technology)
Ethnicity Disciplinary Tenure
Non-white 17 6.1 1 year or less 25 8.9
White 262 93.9 >1to 5 years 78 28.0
Marital Status >5to 10 years 52 18.6
Married/Widowed 162 58.1 > 10 years 124 44.4
Unmarried but Cohabiting 30 10.8 Shift Work
Divorced/Separated 15 54 Days 224 80.3
Single, Never Married 72 25.8 Nights 43 15.4
Other 12 43

*Note 1 individual had a Highschool degree and was included with some college category

In this step, only cues to action was associated with
physical distancing. The addition of demographic
variables in the second step improved the model fit
(F1df=15,263]=4.0, p<0.0001), explaining 14% of the
variance in the model. In this step, among demographic
variables, older age was associated with physical
distancing. In the final step, by including work-related
variables, there was a further improvement in the model
fit (adjusted R?=0.24, F[df=18,260]=4.5, p<0.0001) and
perceived severity, perceived benefits, older age, and not
being a clinical nurse were significantly associated with
a higher frequency of adhering to physical distancing
(Table 2).

In the analysis of the associations between the
HBM measures and frequency of face covering, poor
fitting models were obtained. In the final step (adjusted
R’=0.00, F[df=18,260]=1.0, p=0.444), being a clinical
nurse was associated with the outcome (Table 2). In this
model, none of the HBM measures were associated with
the frequency of face covering.

4.3 Associations between PMT Model Measures

and Preventive Practices

In the first step of the analysis examining the
associations between PMT model measures and
frequency of physical distancing, a well-fitting model
was obtained (F[df=8,270]=5.4, p<0.0001) that
explained 11% in the variance of the model. In this step,
perceived severity, perceived vulnerability, and response
efficacy were significantly associated with physical
distancing. The addition of intention in the second step
did not significantly contribute to the model. However,
adding demographic variables in the third step improved
the model fit (adjusted R’=0.16, F[df=18,260]=4.0,
p<0.0001), and older age was associated with physical
distancing. In the final step, by including work-related
variables, there was a further improvement in the model
fit (adjusted R?=0.19, F[df=21,257]=4.2, p<0.0001) in
which perceived severity, response efficacy, older age,
and not being a clinical nurse were significantly
associated with a higher frequency of adhering to
physical distancing (Table 3).

In the analysis examining the associations between
the PMT model measures and frequency of face
covering, a well-fitting model was obtained in the first

step (adjusted R?=0.03, F[df=8,270]=2.2, p=0.027) in
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Table 2
preventive practices

52

Hierarchical linear regression assessing the association between the HBM model measures, demographic, and work-related variables and

Variables in hierarchical linear Physical Distancing® Face Covering®

regression analysis Beta Estimate S.E. y Beta Estimate S.E. y

Step 1: HBM Step 1: Adjusted R’=0.07, F=3.60, p=0.002 Step 1: Adjusted R*=-0.01, F=0.66, p=0.684
Perceived Susceptibility -0.04 -0.02 0.03 0.619 0.02 0.01 0.02 0.728
Perceived Severity 0.14 0.06 0.03 0.028 0.04 0.01 0.02 0.608
Perceived Benefits 0.13 0.08 0.04 0.035 0.06 0.02 0.02 0.396
Perceived Barriers -0.03 -0.02 0.03 0.596 0.00 0.00 0.02 0.951
Cues to action 0.07 0.04 0.04 0.229 0.05 0.02 0.02 0.430
Perceived Self-Efficacy 0.04 0.02 0.04 0.544 0.03 0.01 0.02 0.660

Step 2: Demographics Step 2: Adjusted R’=0.19, F=4.03, p=<0.0001 Step 2: Adjusted R*=-0.01, F=0.81, p=0.672
Female (ref. Male) -0.06 -0.15 0.15 0.336 -0.06 -0.09 0.09 0.357
Non-heterosexual (ref. Heterosexual) -0.08 -0.27 0.19 0.165 -0.03 -0.06 0.12 0.641
26 to 35 years (ref. 18-25) 0.08 0.18 0.20 0.351 0.01 0.01 0.12 0.948
36 to 50 years (ref. 18-25) 0.23 0.49 0.23 0.037 0.02 0.02 0.14 0.859
51 or older (ref. 18-25) 0.26 0.69 0.26 0.008 -0.03 -0.03 0.16 0.774
White (ref. Non-white) -0.01 -0.05 0.25 0.842 -0.00 -0.00 0.15 0.978
Single, Never Married (ref. other) 0.04 0.10 0.15 0.842 0.09 0.09 0.09 0.215
College Graduate (ref. some college) 0.13 0.27 0.22 0.224 0.01 0.01 0.14 0.945
Postgraduate (ref. some college) 0.11 0.25 0.23 0.283 0.00 0.00 0.14 0.980

Step 3: Work-related variables Step 3: Adjusted R’=0.24, F=4.51, p=<0.0001 Step 3: Adjusted R’=0.00, F=1.01, p=0.444
Clinical Nurse (ref. other) -0.23 -0.46 0.14 <0.0001 0.18 0.18 0.08 0.015
Work tenure in years 0.12 0.08 0.05 0.108 0.00 0.00 0.03 0.970
Day shift (ref. other) 0.08 0.21 0.15 0.150 0.02 0.02 0.09 0.797

HBM = Health Belief Model

*The analysis results represents the final analysis results after the third step of the hierarchical regression analysis.

Table 3
preventive practices

Hierarchical linear regression assessing the association between the PMT model measures, demographic, and work-related variables and

Variables in hierarchical linear

Physical Distancing®

Face Covering®

regression analysis Beta Estimate S.E. P Beta Estimate S.E. P
Step 1: PMT Step 1: Adjusted R’=0.11, F=5.44, p=<0.0001 Step 1: Adjusted R*=-0.03, F=2.21, p=0.027
Perceived Severity 0.17 0.07 0.03 0.021 -0.06 -0.01 0.02 0.467
Perceived Vulnerability -0.13 -0.05 0.03 0.095 0.17 0.04 0.02 0.032
Fear Arousal 0.10 0.04 0.03 0.209 0.06 0.01 0.02 0.452
Intrinsic Reward -0.01 -0.00 0.03 0.925 0.07 0.02 0.02 0.345
Extrinsic Reward 0.06 0.03 0.03 0.344 0.14 0.03 0.02 0.046
Response Efficacy 0.17 0.08 0.03 0.010 0.02 0.01 0.02 0.737
Perceived Self-Efficacy 0.05 0.03 0.04 0.371 0.02 0.01 0.02 0.702
Response Cost 0.02 0.01 0.03 0.782 -0.03 -0.01 0.02 0.652
Step 2: Intention Step 2: Adjusted R’=0.11, F=4.91, p=<0.0001 Step 2: Adjusted R*=-0.05, F=2.72, p=0.005
Intention -0.01 -0.01 0.06 0.935 0.17 0.10 0.04 0.009
Step 3: Demographics Step 3: Adjusted R’=0.16, F=3.97, p=<0.0001 Step 3: Adjusted R*=-0.05, F=1.81, p=0.025
Female (ref. Male) -0.03 -0.07 0.15 0.650 -0.04 -0.05 0.09 0.557
White (ref. Non-white) -0.01 -0.04 0.25 0.867 -0.03 -0.06 0.15 0.665
Non-heterosexual (ref. Heterosexual) -0.08 -0.28 0.19 0.153 0.01 0.02 0.11 0.892
Single, Never Married (ref. other) 0.04 0.10 0.15 0.505 0.11 0.15 0.09 0.094
26 to 35 years (ref. 18-25) 0.13 0.30 0.20 0.140 -0.02 -0.02 0.12 0.862
36 to 50 years (ref. 18-25) 0.22 0.48 0.24 0.048 0.00 0.00 0.14 0.996
51 or older (ref. 18-25) 0.24 0.63 0.27 0.018 -0.03 -0.05 0.16 0.766
College Graduate (ref. some college) 0.12 0.25 0.22 0.262 0.00 0.00 0.13 0.987
Postgraduate (ref. some college) 0.14 0.29 0.23 0.200 -0.01 -0.01 0.14 0.919
Step 4: Work-related variables Step 4: Adjusted R’=0.19, F=4.164, p=<0.0001 Step 4: Adjusted R’=0.08, F=2.09, p=0.004
Clinical Nurse (ref. other) -0.20 -0.41 0.14 0.003 0.23 0.26 0.08 0.001
Work tenure in years 0.09 0.06 0.05 0.246 0.01 0.01 0.03 0.881
Day shift (ref. other) 0.08 0.19 0.15 0.192 0.03 0.04 0.09 0.641

PMT = Protection Motivation Theory

*The analysis results represents the final analysis results after the third step of the hierarchical regression analysis.
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which perceived vulnerability was significantly
associated with the outcome. Adding intention in the
second step slightly improved the model fit (adjusted
R’=0.05, F[df=9,269]=2.7, p=0.005) and perceived
vulnerability and intention remained significantly
associated with a higher frequency of face covering. In
the third step, the addition of demographic variables did
not significantly improve the model, with no
demographic variables associated with the outcome. In
the final step, by adding work-related variables, a well-
obtained (adjusted R’=0.08,

Fldf=212571=2.1, p=0.004),

fitting model was
in which perceived
vulnerability, extrinsic reward, intention, and being a
clinical nurse were significantly associated with higher
frequency of face covering.
4.4 Associations between TPB Model Measures and
Preventive Practices

In the first step of the hierarchical regression
analysis examining the associations between TPB model
measures and frequency of physical distancing, a well-

obtained (adjusted R’=0.07,
F[df=3,275]=8.1, p<0.0001) in which both attitudes and

fitting model was

perceived behavioral control were associated with the

Table 4
preventive practices

outcome. The addition of intention in the second step did
not significantly contribute to the model. Adding
demographic variables in the third step improved the
model fit (adjusted R?=0.14, F[df=13,265]=4.5,
p<0.0001), in which older age was associated with
physical distancing. Including work-related variables in
the final step resulted in a well-fitting model (adjusted
R’=0.17, F[df~16,262]=4.5, p<0 .0001) in which only
older age and not being a clinical nurse were
significantly associated with a higher frequency of
adhering to physical distancing (Table 4).

In the analysis of the association between the TPB
model measures and frequency of face covering,
subjective norms were associated with the outcome in
the first step. The additions of intention in the second
step and demographics in the third step did not
significantly improve the model. In the final step, the
addition of work-related variables produced a well-
fitting model (adjusted R’=0.05, F[df=16,262]=1.9,
p=0.019), in which being a clinical nurse was the only

variable significantly associated with higher frequency

of face covering.

Hierarchical linear regression assessing the association between the TPB model measures, demographic, and work-related variables and

Variables in hierarchical linear Physical Distancing® Face Covering®

regression analysis Beta Estimate S.E. P Beta Estimate S.E. P

Step 1: TPB Step 1: Adjusted R’=0.07, F=8.07, p=<0.0001 Step 1: Adjusted R’=0.03, F=3.59, p=0.014
Attitude 0.12 0.12 0.07 0.088 0.10 0.05 0.04 0.215
Subjective Norms 0.13 0.11 0.08 0.157 0.05 0.02 0.05 0.642
Perceived Behavioral Control 0.05 0.03 0.04 0.471 -0.05 -0.02 0.02 0.442

Step 2: Intention Step 2: Adjusted R’=0.07, F=6.09, p=<0.0001 Step 2: Adjusted R’=0.094, F=3.59, p=0.007
Intention -0.09 -0.09 0.08 0.272 0.15 0.09 0.05 0.080

Step 3: Demographics Step 3: Adjusted R’=0.14, F=4.50, p=<0.0001 Step 3: Adjusted R’=0.03, F=1.66, p=0.071
Female (ref. Male) -0.05 -0.12 0.15 0.415 -0.04 -0.06 0.09 0.492
White (ref. Non-white) 0.01 0.06 0.25 0.825 -0.00 -0.00 0.15 0.982
Non-heterosexual (ref. Heterosexual) -0.06 -0.21 0.20 0.286 -0.01 -0.02 0.12 0.866
Single, Never Married (ref. other) 0.04 0.10 0.15 0.509 0.09 0.11 0.09 0.210
26 to 35 years (ref. 18-25) 0.09 0.20 0.20 0.328 -0.02 -0.02 0.12 0.840
36 to 50 years (ref. 18-25) 0.22 0.48 0.24 0.046 -0.01 -0.01 0.14 0.927
51 or older (ref. 18-25) 0.24 0.63 0.26 0.017 -0.06 -0.09 0.16 0.584
College Graduate (ref. some college) 0.07 0.15 0.22 0.500 -0.03 -0.04 0.13 0.766
Postgraduate (ref. some college) 0.10 0.22 0.23 0.336 -0.03 -0.03 0.14 0.807

Step 4: Work-related variables Step 4: Adjusted R’=0.17, F=4.51, p=<0.0001 Step 4: Adjusted R’=0.05, F=1.91, p=0.019
Clinical Nurse (ref. other) -0.17 -0.35 0.14 0.010 0.21 0.24 0.08 0.004
Work tenure in years 0.11 0.08 0.05 0.144 -0.01 -0.00 0.03 0.924
Day shift (ref. other) 0.08 0.21 0.15 0.171 0.02 0.02 0.09 0.784

TPB = Theory of Planned Behavior

*The analysis results represents the final analysis results after the third step of the hierarchical regression analysis.
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5 Discussion

Our study of the responses of clinical hospital staff
found that not all measures based on theoretically
derived models of behavior change were associated with
the use of preventive practices in the early stages of the
COVID-19 pandemic in the U.S. Our results indicated
that although no full model measures were associated
with specific preventive practices, some model
measures had stronger correlations than others. These
findings may provide a basis for future research and may
support the adoption of preventive practices in
healthcare settings.

Our first aim was to assess whether the HBM
model measures would be associated with the frequency
of preventive practices. We found that both perceived
severity and perceived benefits were associated with
physical distancing, but no measure was associated with
face covering. Other population-level studies
investigating the HBM in relation to COVID-19
preventive behaviors have found that perceived
susceptibility, benefits, barriers, cues to action, and self-
efficacy are associated with preventive practices
(Adesinaetal.,2021; Bechard et al., 2021; Karimy et al.,
2021; Shitu et al., 2022). However, in each investigation,
preventive behaviors are measured quite differently. It is
possible that the poor associations between the HBM
measures and preventive behaviors in our present study
is an indication of the novelty of healthcare workers
response to the COVID-19 pandemic. Another reason
may be that healthcare workers may have had reasons
other than the measures of the HBM in adopting the
preventive practices. In other words, the HBM may not
be the best model predicting individual preventive
practice adoption (i.e., social distancing vs. hand
washing vs. face covering) as has been noted by others
(Guidry et al., 2021). However, the fact that perceived
severity and benefits were associated with physical
distancing suggests that providing information on the

severity of disease outcomes and the benefits of

prevention may increase healthcare workers’ adoption
of some preventive practices. Future mixed-methods
studies may be needed to further understand the salience
of HBM measures among healthcare workers.

Our second aim was to examine how measures
derived from the PMT were associated with preventive
practices. When controlling for demographic and work-
related variables, we found that perceived severity and
response efficacy were directly associated with physical
distancing, whereas perceived vulnerability, extrinsic
reward, and intentions to engage in preventive practices
were associated with face covering. Few studies have
examined the PMT in relation to COVID-19 preventive
practices among healthcare workers. A recent survey
among healthcare workers in Iran found that the threat
appraisal components (i.e., perceived severity and
vulnerability) of the PMT had a higher predictive ability
than the coping appraisal (i.e., response efficacy and
self-efficacy) in association with behavioral intention
(Bashirian et al., 2020). Contrary to our findings,
another recent survey among healthcare workers in
Saudi Arabia found that self-efficacy was the highest
predictor of preventive practices (Mortada et al., 2021).
Future studies are needed to examine why the PMT
model measures vary in their predictive ability in
relation to healthcare workers’ adoption of different
preventive practices.

Our third aim was to examine the association
between TPB model measures and preventive practices.
In the initial steps of the hierarchical regression analysis,
both attitudes and perceived behavioral control were
associated with the frequency of adopting physical
distancing, however, this relationship was completely
mediated by adding demographic and work-related
variables to the analysis. No measure was associated
with face covering. A recent study of the TPB model in
relation to COVID-19 preventive practices found that
the measures of the model were predictive of both

behavioral intention and actual social distancing
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behavior (Gibson et al., 2021). Another population-
based study in the U.S. found that each of the TPB
measures were associated with both physical distancing
and face coverings (Aschwanden et al., 2021); however,
for physical distancing, the strongest predictor was
attitudes and for face covering, the strongest predictor
was perceived behavioral control. Given these divergent
findings in the literature, future studies of healthcare
workers are needed to fully understand the potential
contribution of the TPB in understanding preventive
practices.

Finally, irrespective of theoretically derived model
measures, there were salient demographic and work-
related variables associated with the frequency of
preventive practices. Specifically, older age was
associated with a greater frequency of physical
distancing in each model. Compared to other discipline
groups, being a clinical nurse was associated with
greater frequency of face covering but lower frequency
of physical distancing. Older age among healthcare
workers has been found to be a consistent factor in
adopting COVID-19 preventive practices (Olum et al.,
2020; Tien et al., 2021; Walle et al., 2021). Our findings
that clinical nurses were more likely to use face covering
but less likely to maintain physical distancing compared
to other healthcare workers may reflect the specific duty
of nurses in the hospital. Because clinical nurses are
more involved in direct patient care, they may be unable
to maintain physical distancing but more likely to face
cover. This finding demonstrates that in some instances,
preventive measures cannot be maintained because of
the nature of job duties for clinical nurses. On the other
hand, this finding also provides some evidence for the
increased risk and vulnerability that nurses may face
during infectious disease outbreaks. Regardless of
internal motivations to avoid infection, the nature of a
nurse’s job may prevent them from adhering to some
preventive practices.

5.1 Implications for Nursing Research and Practice

Since 52.3% of our sample were clinical nurses,
the study findings may have specific implications for
nursing practice and research. First, we found that the
HBM factors associated with preventive practices (i.e.,
physical distancing) were perceived severity and
benefits. In relation to nurses, this finding suggests that
it is important to provide information on the severity of
disease outcomes and the benefits of adopting
preventive measures to reduce risk of exposure and
infection. However, nursing research, employing mixed-
methods, may further examine nurses perceptions of
severity and benefits to better understand how the HBM
measures may be used to support preventive practices in
nurses.

Second, when examining factors associated with
preventive practice adoption using the PMT, we found
that perceived severity and response efficacy were
associated with physical distancing, and that perceived
vulnerability, extrinsic reward, and intentions to engage
in preventive practices were associated with face
coverings. This finding suggests that there are different
motivations for the adoption of different aspects of
preventive practices. Perhaps it is important to consider
different types of education and awareness related to the
type of preventive practices being recommended for
adoption. For example, when recommending physical
distancing among nurses, emphasis should be placed on
issues related to the severity of infection and the efficacy
of responding to preventive measures. Whereas, when
recommending face coverings, the educational emphasis
should be on promoting awareness of vulnerability, the
extrinsic rewards of adopting the behavior, and ways to
increase intentions to adopt the behavior. Nonetheless,
future targeted studies with nurses are needed to
examine how the PMT constructs may affect their
adoption of preventive practices in other infectious
disease areas.

Third, because the TPB model constructs were

completely mediated by demographic variables, it may
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be implied that attitudinal, subjective norm, and
perceived behavioral control aspects that are associated
with preventive practices adoption are explained
through other variables. The finding that older age was
associated with a greater frequency of physical
distancing suggests that younger nurses may either
perceive the risk of physical contact as low or have
lower risk aversion in being infected by COVID-19 as
has been observed in other studies (Wolfe et al., 2021).
In addition, clinical nurses, compared to other health
provider groups, were more likely to adopt face covering
but less likely to use physical distancing. This finding
may be reflective of institutional policies regarding
using face coverings and face masks which is more
normative among clinical nurses, whereas the nature of
their job in caring for patients prevents them from
maintaining physical distancing. Future studies would
be needed to better understand clinical nurses’ views on
preventive policies in relation to their job
responsibilities to better guide infectious disease
prevention practice.
5.2 Limitations

A few important limitations must be considered in
interpreting the findings of this study. First, although the
measures used in our study were adapted from prior
studies, their reliability estimates ranged from poor to
acceptable for the HBM, PMT, and TPB measures. This
challenge is due to the timing of the data collection. The
study was designed at the initial stages of the COVID-
19 pandemic in the U.S. and at that time no reliable or
valid measures of preventive practices or methods to
assess COVID-19 risk had been developed. For the
preventive practices measure we used a perceived
frequency measure which has not been previously
validated. Poor reliability can affect the internal validity
of the study such that some of the findings may have
been a result of challenges in measuring the theoretical
model under study. Future studies should select other

question formats to better determine the measures under

study.

Second, since based on a cross-sectional analysis,
our study findings can only be understood within the
time point of the data collection. No causal inferences
can be made from the data. Thus, it is possible that the
responses of participants could change over time based
upon the development of the COVID-19 pandemic,
especially as new information on preventive practices
was made available. Future studies with longitudinal
designs could be used to strengthen the predictive ability
of the measures under study in relation to the main
outcomes.

Third, the survey respondents were derived from a
convenience sample of healthcare workers in an
academic-medical center. The non-random sampling
method of data collection limits the generalizability of
findings to all the healthcare workers in the setting.
Moreover, since the study sample was based on one
main setting, our findings cannot be generalized to
healthcare workers beyond the study context. Future
studies including healthcare workers across multiple
settings can strengthen the generalizability of such
findings.

Fourth the exploratory models generated by our
regression analyses have low explanatory power for the
relationship between variables. This means that there are
other potential variables, not included in the study,
which may better explain the reasons why participants
adopted preventive practices. Such variables may have
included internal hospital-based policies or external
governmental regulations. Thus, at best, participants’
responses to the theory-based survey measures may
indicate their individual perspectives and motivations
and may not necessarily fully capture the reasons for

their actual adoption of preventive behaviors.

6 Conclusion
The main deductions from our study are that the

theoretically derived measures based on the HBM and



TR AEFHRESE 2023 4F45 22 %45 2 1 Macau Journal of Nursing 2023 Vol.22 No. 2 57

PMT contributed some explanatory power to understand
healthcare workers’ perceived frequency in adopting
two different preventive practices (i.e., physical
distancing and face covering), but the TPB did not.
These findings suggest that healthcare workers may
have different risk appraisals based on specific
preventive practices. For example, whereas physical
distancing may be associated with perceived severity of
contracting COVID-19, face covering may not be met
with the same risk appraisal. Such differences in risk
appraisals based on different preventive practices may
need to be further explored. This is especially salient
given that our study findings reflect data from healthcare
providers during the height of the COVID-19 pandemic.
However, our exploration of such differences may
improve our ability to tailor health risk communications
to nurses and other healthcare workers to support
preventive practice adoptions in future public health
emergencies related to infectious disease processes.
However, given the limitations in the design of our study,
further longitudinal and experimental studies are needed,
using theoretically derived measures, to determine
optimal methods to support preventive practice adoption
by healthcare workers during novel infectious disease

outbreaks.
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Scale Item Mean (SD) Cronbach’s alpha
Perceived My risk for getting COVID-19 will likely get worse in the future 6.25(2.72) 0.57
Susceptibility I’ve heard healthcare workers should get tested for COVID-19 6.38 (3.37)

Caring for people who are sick increases my exposure to COVID-19 7.79 (2.75)
Perceived Having COVID-19 could lead to severely compromised lungs 7.71 (2.65) 0.74
Severity Getting COVID-19 can lead to premature death 7.71 (2.82)
Perceived The benefits of preventing COVID-19 infection would outweigh the costs 7.49 (2.89) 0.47
Benefits I would be healthy if I didn’t get COVID-19 7.23 (2.94)

I can continue working if I don’t get COVID-19 9.27 (1.78)
Perceived Practicing preventative measures (i.e., washing hands, wearing masks, social distancing, 2.89(2.97) 0.58
Barriers and wiping down work areas) is inconvenient

Practicing preventative measures (i.e., washing hands, wearing masks, social distancing, 1.57 (2.42)

and wiping down work areas) doesn’t work well against COVID-19

Practicing preventative measures (i.e., washing hands, wearing masks, social distancing, 1.44 (2.49)

and wiping down work areas) is not supported at work
Cues to I have heard good things about practicing preventative measures (i.e., washing hands, 8.43 (2.19) 0.69
Action wearing masks, social distancing, and wiping down work areas) to prevent COVID-19

I know what to do to prevent COVID-19 transmission 8.83 (1.70)
Perceived It would be difficult to practice preventative measures against COVID-19 (i.e., washing 3.11(3.12) 0.71
Self-Efficacy = hands, wearing masks, social distancing, and wiping down work areas)

Practicing preventative measures for COVID-19 (i.e., washing hands, wearing masks, 3.96 (3.08)

social distancing, and wiping down work areas) is easy
HBM Total All questions 103.21 (16.33) 0.62

Appendix B Protection Motivation Theory questions and internal consistency reliability estimates

Scale Item Mean (SD) Cronbach’s alpha
Perceived Having COVID-19 could lead to severely compromised lungs 7.71 (2.65) 0.74
Severity Getting COVID-19 can lead to premature death 7.71 (2.82)
Vulnerability It is possible that I will get COVID-19 at work 8.05 (2.56) 0.81

Working at the hospital increases my risk for getting COVID-19 7.74 (2.66)
Intrinsic I enjoy working in the hospital despite my risk of exposure to COVID-19 7.47 (2.68) 0.76
Reward I would miss my time at work if I had to stop working due to the risk of exposure to 6.91 (2.95)

COVID-19
Extrinsic In spite of the risk of exposure to COVID-19, working at the hospital is my duty to 8.22 (2.50) 0.85
Reward patients as a health care worker

In spite of the risk of exposure to COVID-19, continuing to work at the hospital is 8.14 (2.56)

important to support my co-workers
Fear arousal  The thought of getting COVID-19 makes me very anxious 5.33(3.23) 0.78

If my family member was infected with COVID-19, I would be very concerned 8.42 (2.45)

I’'m worried about the possibility of inadvertently infecting others with COVID-19 7.25(3.08)
Response I can greatly minimize my exposure to COVID-19 by using preventative measures 8.09 (2.37) 0.86
Efficacy (i.e., washing hands, wearing masks, social distancing, and wiping down work areas)

at work

I can prevent exposing others with COVID-19 if I practice preventative measures (i.e., 8.02 (2.17)

washing hands, wearing masks, social distancing, and wiping down work areas) at

work
Perceived It would be difficult to practice preventative measures against COVID-19 (i.e., 3.11 (3.12) 0.71
Self-Efficacy ~ washing hands, wearing masks, social distancing, and wiping down work areas)

Practicing preventative measures for COVID-19 (i.e., washing hands, wearing masks, 3.96 (3.08)

social distancing, and wiping down work areas) is easy
Response Practicing preventative measures (i.e., washing hands, wearing masks, social 2.74 (2.78) 0.66
Cost distancing, and wiping down work areas) at work makes people think you are

overreacting against COVID-19

Practicing preventative measures (e.g., wearing masks, social distancing) at work may 2.80(2.91)

cause patients to be upset with us
PMT I expect to practice preventative measures (e.g. washing hands, wearing masks, social 6.66 (0.95) 0.89
intention distancing, and wiping down work areas) at work in the next 3 months.

I intend to practice preventative measures (e.g. washing hands, wearing masks, social 6.48 (1.13)

distancing, and wiping down work areas) at work in the next 3 months.
PMT total All questions 124.83 (18.59) 0.66
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Appendix C  Theory of Planned Behavior questions and internal consistency reliability estimates
Scale Item Mean (SD) Cronbach’s alpha
Attitudes On a scale of 1 being ‘harmful’ and 7 being ‘beneficial’ how would you rate 6.40 (1.04) 0.88
practicing preventative measures (e.g. washing hands, wearing masks, social
distancing, and wiping down work areas) at work for the next 3 months.
On a scale of 1 being ‘bad’ and 7 being ‘good” how would you rate practicing 6.19 (1.26)
preventative measures (e.g. washing hands, wearing masks, social distancing, and
wiping down work areas) at work for the next 3 months.
On a scale of 1 being ‘worthless” and 7 being ‘useful” how would you rate 6.08 (1.29)
practicing preventative measures (e.g. washing hands, wearing masks, social
distancing, and wiping down work areas) at work for the next 3 months.
Subjective People who are important to me want me to practice preventative measures at work 6.18 (1.47) 0.78
Norms for the next 3 months.
It is expected of me that I practice preventative measures at work for the next 3 6.44 (1.22)
months.
Most of my peers think it is important to practice preventative measures at work 5.59 (1.63)
for the next 3 months.
Perceived I am confident that I can practice preventative measures at work for the next 3 6.15(1.38) 0.62
Behavioral months.
Control The decision to practice preventative at work for the next 3 months is in my 5.01(1.71)
control
Whether I practice preventative measures at work for the next 3 months is in 4.25(2.37)
entirely up to me
Intention I expect to practice preventative measures (e.g. washing hands, wearing masks, 6.66 (0.95) 0.89
social distancing, and wiping down work areas) at work in the next 3 months.
I intend to practice preventative measures (e.g. washing hands, wearing masks, 6.48 (1.13)
social distancing, and wiping down work areas) at work in the next 3 months.
TPB All items 65.43 (10.66) 0.88




TR AEFHRESE 2023 4F45 22 %45 2 1 Macau Journal of Nursing 2023 Vol.22 No. 2 62

KAREHER  Interviews with Alumni

ERIER  QRE

S HIZBRE e

TR
& 100th Anniversary

WeAS H 3 2023-11-04
B3 A 2023-11-10
doi : 10.6729/MIN.202403_22(2).008

(RN RAE B | — R TR AT R R R AR
BB B

[ 2E] ASCH B ANRT R o fE5 SRR T ML PTRERE R 44 B 30 DU S IR M S IR B R e e R — SR B 8 () - BTk A W R HE 44 T4E L
YERSIRE » BLEETERR IR ARSIV 25 Bmd N BIRIRBE AR > DUSOR R B AH IR IR AR » SCan BRI )45 A BUR I R AR T - T 20 3 17 3
IR ~ IR E 2R A Gy - BUR T SRR - DR ISR R B 1R R IR 5 IR A A0 & AR B JE AR o

[GAgks] gt/ L @A R W

“While I Take on Nursing Profession, Nursing Makes Me the One I Am”:
An Interview with lok Wa Leong, the Alumna of Kiang Wu Nursing College
of Macau

Aimei Mao!® Lu Qi!

[Abstract] This article is developed from an interview with a locally well-known nurse in Macau: Iok Wa Leong, an alumnus of Kiang Wu Nursing
College of Macau. The interview covered a range of topics concerning Leong’s decades-long career as a nurse, including her services in a hospital
and the services in the communities after she retired. Results were presented by a combination of events encountered by Leong and her interpretations.
Her story depicted her multiple roles for patients in hospitals and community residents. Leong also provided her perspectives on nurses and nursing.
Particularly, she emphasized her role as a service provider.
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