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Preface

Nursing plays a vital role in healthcare systems worldwide. It encompasses not only 
research and education but also compassionate care for patients and communities, 
promotion of health, and advocacy for overall well-being. Today, understanding and 
meeting patient concerns is as important as performing therapeutic interventions in 
the evidence-based practice of healthcare delivery.

New Research in Nursing – Education and Practice provides an overview of  current 
nursing experience in novel clinical interventions. The authors are a group of 
international experts with expertise in the various clinical aspects upon which the 
practice components of nursing care are based. We hope that many of the therapeutic 
advances described in this book will allow nurses and other healthcare professionals 
to use best practices to improve healthcare outcomes.

This book contains a diverse range of research studies that address critical areas 
within nursing. These studies delve into various dimensions of nursing education and 
interdisciplinary collaboration. The authors have examined their findings, employing 
different methodologies and best practices, and I wish to express my sincere thanks to 
all who have contributed to this book. Each chapter focuses on specific nursing inter-
ventions and novel strategies investigating the impact of technological  advancements 
on nursing practice and nursing education. 

In Chapter 1, R.N. Hiroko Shimizu presents an evaluation of nurses’ attitudes toward 
elderly care. In Chapter 2, Geeta Parwanda discusses reflective approaches in nursing 
education and clinical practice. In Chapter 3, Sarah A. Balcom focuses on advanced 
practice nursing in Canada. In Chapter 4, Jia Guo demonstrates the application of 
operation research to health care. In Chapter 5, Chandra Rekha Makanjee discusses 
nurse practitioners’ “insider” and “outsider” roles and responsibilities enabling 
quality managed delivery of medical imaging services. In Chapters 6 and 7, Marvin 
J. Gordon and Delgersuren Gelegjamts et al., discuss palliative care. In Chapter 8, 
Ka-Huen Yip et al., discuss advances in burn care in Hong Kong. In Chapter 9, Razzagh 
Rahimpoor presents the physiological and physical effects of sleep disorders. In 
Chapter 10, Doris Y.P. Leung shows the effects of video-supported, nurse-led advance 
care planning for older adults with frailty. In Chapter 11, Priscilla Yeye Adumoah 
Attafuah et al., talk about reconceptualising geriatric care in sub-Saharan Africa. In 
Chapter 12, Serly Sani Mahoklory and Ferdinandus Suban Hoda discuss the effect 
of cromotherapy on decreased blood pressure in patients in Indonesia. Finally, in 
Chapter 13, Ehsan Garosi presents nurse work system organization through the lens of 
macro ergonomics.

While it is very difficult to provide an overview of all aspects of nursing, we hope that 
this book will be a valuable resource not only for nurses but also for other clinicians, 
students, and patients seeking insights into new therapies and clinical practices. In 
this book, you can navigate the evolving landscape of nursing practice that addresses 
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the challenges and opportunities faced by healthcare providers worldwide. I encour-
age readers from other backgrounds to read this collection of excellent publications 
as a source of inspiration for critical thinking and new ideas in education and clinical 
investigation. Finally, I would like to acknowledge the publishing team who have 
worked tirelessly to bring this collection to the audience. 

Victor Chaban, Ph.D., MSCR
Chairman and Professor,

Department of Biomedical Science Education,
Charles R. Drew University of Medicine and Science,

Professor,
 Department of Medicine
University of California,

 Los Angeles, USA
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Chapter 1

Evaluation and Cultural Influence 
of Nurses’ Attitudes toward Elderly 
Care
R.N. Hiroko Shimizu

Abstract

The eldery population among the 38 countries of the Organization for Economic 
Co-operation and Development; thus, nurses have many opportunities to care for the 
elderly. The elderly are more likely to suffer from diseases, such as geriatric syndrome 
and sarcopenia, in addition to frailty. Medical personnel is reported to have a protec-
tive attitude, but the problems of nurses’ dialog attitudes include confusion, concern, 
prejudice, and difficulty in dialog with patients with critical illnesses. Therefore, 
we had developed the scale to evaluate the negative aspects of nurses’ interactive 
attitudes toward the elderly. The validity and reliability for the scale of the 15-item 
and 7-law methods were determined. A comparison of the dialog orientation scales 
of nurses and nursing students revealed that nurses are more positive as they gain 
more experience. Additionally, nurses were more negative about age discrimination 
in dialog and the difficulty of dialog with seriously injured people than caregivers 
because nurses care for more severely ill elderly. Moreover, we implemented a pro-
gram to conduct dialog training with the elderly from the stage of nursing students, 
which revealed a clear effect.

Keywords: elderly care, nurse, prejudiced attitude, cognitive bias, Japan

1. Introduction

This chapter provides research-based insights for improving the quality of care for 
the elderly, particularly within New Research in Nursing – Education and Practice. 
The important keywords are “successful aging” and “age discrimination.” Focusing on 
age discrimination, especially cognitive distortions in caregivers, is necessary for the 
elderly to achieve happy aging.

Before the 1980s, aging was viewed as a period of increasing physical and mental 
frailty. However, this viewpoint has clearly changed since the early 1990s and has 
been influenced by the notion of “successful aging” advocated by Rowe and Kahn [1]. 
As expressed in the terminal decline model proposed by psychologists, crystalized 
intelligence continues to function until just before death, and older people are capable 
of contributing to society, which should be considered a desirable objective [2]. 
Nurses involved in healthcare with older people should understand the characteristics 
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of aging and be free of cognitive bias when treating older people [3]. Ageism discrimi-
nation is one of these cognitive biases.

Ageism refers to cognitive bias toward older people and is a specific form of 
discrimination, such as racism and sexism. Specifically, Butler [4] defined ageism 
as “a process of systematic stereotyping and discrimination against people because 
they are old.” This type of bias, which results from cultural and social influences [5], 
is distinctive for each country and ethnic group. This may be a specific problem in 
Japan, with Palmore [5] observing that the general Japanese population holds feelings 
of respect and contempt for older people. Indeed, it can be difficult to correct through 
education.

In February and March 2004, the Japanese Cabinet Office performed the “Survey 
on Public Attitudes to Aging,” which used the Fraboni Scale of Ageism (FSA) to 
evaluate cognitive bias against older people among 6000 Japanese respondents aged 
≥20 years. Respondents who were older males living in major cities or prone to illness 
expressed strong feelings of avoidance and rejection toward older people. People 
form views about others beginning from their childhood who influenced by one’s 
family and community. Another research in Japan indicated that views toward older 
people are positive in elementary school but less positive in junior high school and 
high school. Children frequently consider older people to be physically weak [6]. In 
other words, cognition changes negatively with the time affected. Therefore, Japanese 
culture and social influences may enhance the prejudice against older people.

2. Increasing number of elderly people in the population

2.1 Japanese average life expectancy and high aging rate

Japan’s Ministry of Health, Labor, and Welfare reported a Japanese population of 
122,780,487 as of October 1, 2021, following a year-on-year downward trend since 
2007.

The population aged ≥65 years in Japan accounted for 36,214,000, with an 
increase of 188,000 from the previous year, having the highest ratio of 28.9%.

The population aged ≥75 years accounted for 18,674,000, with an increase of 
72,000 from the previous year, having the highest ratio of 14.9%. The total ratio of 
elderly people aged ≥65 years was 42.38 in the population [7]. Hence, one in two or 
three Japanese people is an elderly person.

The average life expectancy of the Japanese was the highest ever in 2020. The 
most recent average life expectancy increased by 0.09 and 0.14 years in 2021, with an 
average of 81.47 and 87.57 years for males and females, respectively. The difference 
in life expectancy between males and females was 6.10 years, which decreased by 
0.05 years from the previous year. Therefore, the life expectancy of males has rela-
tively increased [8].

These results reveal that the elderly who need care mainly consists of people in 
their 80s.

Deaths in 2021 increased to a postwar high of 1,439,856 (increased by 67,101 from 
1,372,755 in 2020).

The number of deaths from malignant neoplasm (tumor) was 381,505 (26.5% of 
the total number of deaths), and the mortality rate (per 100,000 population) of 310.7 
ranked first place, followed by heart disease (14.9%, 174.9), senility (10.6%, 123.8), 
cerebrovascular disease, and pneumonia, in order.
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The number of deaths due to coronavirus disease 2019 (COVID-19) was 16,766.
These diseases are among the leading causes of death in the elderly. The majority 

of Japanese elderly patients in end-of-life care have chronic diseases, such as cancer, 
heart disease, cerebrovascular disease, and pneumonia, in addition to senility. 
However, the number of patients following an acute turning point due to COVID-19 
infection has increased since 2020. Thus, many patients with chronic diseases require 
a long treatment period, and they have a long relationship with nurses. Particularly, 
nurses’ attitudes possibly affect the quality of nurses.

2.2 International comparison of the aging rate

The Organization for Economic Co-operation and Development (OECD) is an 
international organization with 38 developed countries, mainly European coun-
tries, including Japan and the United States. The OECD database predicted Japan 
to have the fastest-aging population worldwide by 2021. From this point of view, 
Japan’s approach to measures and care for the elderly may set a precedent for other 
countries [9, 10].

Countries with high aging rates often have low birth rates and total fertility rates. 
Therefore, an economic guarantee for care is important because it is accompanied by 
a decreased working-age population. The economic precedent for elderly care in Japan 
is the Long-Term Care Insurance Law [8].

The aging rate in Japan was at the bottom, middle, and highest in the 1980s, the 
1990s, and 2005, respectively, compared to that of other developed countries. This 
high level is expected to be maintained in the future.

Comparing the number of years required for the aging rate to reach 14%, 126 years 
in France, 85 years in Sweden, 72 years in the United States, and 126 years in Sweden, 
compared to relatively short periods of 46 years for the United Kingdom and 40 years 
for Germany, Japan exceeded 7% in 1970 and reached 14% in 1994, 24 years later.

Conversely, some Asian countries, such as South Korea in 2018 and Singapore in 
2017, are expected to have a faster aging speed than Japan [11].

3. Geriatric medicine and characteristics

3.1 Physical changes in the elderly

Many elderly people have physical decline or frailty, with age. Frailty in the elderly 
not only reduces the quality of life but also carries the risk of various complications.

A research group of the Ministry of Health, Labor, and Welfare in Japan defined 
frailty as “mental and physical vitality (motor function, cognitive function, etc.) 
decreases with aging, and life functions are impaired due to the effects of multiple 
chronic diseases, etc., and is a state in which physical and mental vulnerability has 
emerged.” Conversely, frailty is considered a state in which maintaining and improv-
ing living functions are possible through appropriate intervention and support, and 
appropriate intervention by nurses is required [12].

We calculated the frailty rate of Japanese elderly people through a panel survey, 
because Japan has the highest aging rate worldwide. The results showed that the 
rate of frailty was 8.7% among all elderly people. Hence, approximately 11.3 million 
elderly people in Japan require appropriate intervention and support. They are the 
target of nursing care, including the elderly living at home, because not all of these are 



New Research in Nursing – Education and Practice

4

inpatients. Therefore, nurses should increase their knowledge of the elderly to improve 
the effectiveness of care because the elderly are important subjects of care [13].

Japan will have 960,000 nurses, including registered and associate nurses, by 
2021, with at least one frail elderly person for every nurse. Japanese nurses work in a 
wide variety of fields, including clinics, healthcare facilities for the elderly, welfare 
facilities for the elderly, and home-visit nursing, in addition to hospitals. The attitude 
that nurses take toward the elderly is hypothesized to affect the quality of interven-
tion and support because nurses provide face-to-face life support.

3.2 Diseases of the elderly

The elderly have various diseases, but these diseases are very different from patients 
at other developmental stages, such as adults and children. Diseases that are common 
among the elderly in Japan include geriatric syndrome, sarcopenia/frailty, locomotive 
syndrome, dementia, cancer, infectious diseases, aspiration lung disease, pneumonia, 
diabetes and its complications, and hypertension. A geriatric syndrome is a general 
term for symptoms and signs that are often seen in the elderly with aging and require a 
medical examination, care, and nursing care. The geriatric syndrome has >50 items of 
symptoms and signs and is characterized by having multiple symptoms; thus, patients 
are required to visit multiple clinical departments and hospitals. Physiological aging 
and pathological aging coexist in geriatric syndrome; thus, factors and effects for 
recovery should be correctly evaluated. Diseases associated with the geriatric syndrome 
include hormonal depletion and lacunar infarction. Hormones are associated with the 
decline of aging and may be treated with hormone replacement therapy [14, 15].

3.3 Points to note in elderly care

Elderly people experience a decline in activities of daily living (ADLs) when 
they are ill as typified by the geriatric syndrome. The risk factors that double this 
decline in ADL are cognition, sensory fatigue, falls, depression, and female sex. 
Cerebrovascular accidents increase the risk fivefold. Moderate aerobic exercise and 
interactive communication are necessary to avoid these.

Sarcopenia, which is common in the elderly, refers to the loss of muscle mass 
and muscle strength due to aging, and in October 2016, “sarcopenia” was registered 
in the International Classification of Diseases and is now positioned as a disease. 
Sarcopenia affects ADLs, such as walking and standing, requires care, and is prone 
to falls. Approximately 15% of the elderly aged ≥65 in Japan are considered affected 
by sarcopenia. As of 2019, the elderly population is estimated to be 35.89 million; 
hence, approximately 5 million elderly people are likely to have sarcopenia. However, 
exercise and nutrition are expected to improve muscles even after 70 years old; thus, 
so exercise and nutrition are important factors in the care of the elderly [13].

4. Attitudes of nurses in geriatric nursing

The elderly have more opportunities to receive nursing care due to symptoms and 
disabilities caused by aging and illness. The caregiver’s dialog and attitude greatly 
affect the willingness of the elderly to recover and rehabilitate.

An example is based on Bandura’s theory of social learning. According to his 
theory, the factors that influence the patient’s behavior are not only the family 
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members but also the nurse’s emotional arousal and model behavior presentation, 
which affect the outcome of care. Numerous studies were conducted on this issue of 
nurses’ care attitudes in nursing the elderly, and nurses’ knowledge and attitudes are 
considered important for high-quality care.

4.1 Characteristics and problems of nurses’ attitudes toward the elderly

The author focused on the dialog between nurses and the elderly and clarified the 
problems and characteristics of dialog.

The research method was a questionnaire survey using the indwelling method for 
833 nursing students. The questionnaire consisted of 43 items whose content validity 
was confirmed. The evaluation scale was a 7-point scale ranging from “strongly agree” 
to “strongly disagree.” Exploratory factor analysis and multidimensional scaling, 
which are analysis methods by IBM’s SPSS, were used for analysis. As a result, four 
factors were extracted as characteristics of conversations between nursing students 
and the elderly. The factors were ``confused about involvement,” ``concern about 
involvement,” ``prejudice about involvement,” and ``difficulty about involvement.” 
These factors represented the attitudes of nursing students influenced by emotions 
such as anxiety toward the elderly, and the values of nursing students toward the 
elderly. Also, the characteristic of dialog was the concept placed on the two axes 
of cognition and attitude. The problem of attitudes of nurses found here can be an 
important evaluation index for education of nurses.

4.2 Evaluation of factors affecting nurses’ attitudes

Disability due to aging has been the most emphasized problem among the target 
elderly people. For example, ADL indicators [16], dementia-related memory ability 
evaluation [17], and hearing ability in the elderly [18] were used as measurement 
indices. They could not measure the effects of problems on the part of caregivers, 
such as prejudice, although they measured the extent to which disability on the part 
of the elderly affected dialog. Prejudices are cognitive distortions formed by nurses’ 
internal experiences that negatively influence care and are expected to improve with 
education. Therefore, the following evaluation scales had been considered as indica-
tors for the side facing the elderly.

Young people’s beliefs in communication have been measured [19], but they 
have not addressed the influence of interlocutors’ attitudes and prejudices. The use 
of existing social skill scales [20, 21] and communication skill scales [22, 23] was 
attempted in Japan. Kiss-18 is a behavioral index of social skills in dialog relation-
ships, and communication scales developed in Japan include Nagano’s [24] evaluation 
scale for micro-skills training and Ueno’s [25] 2003 communication skills scale. Scales 
are available, but none of them considered the effects of aging as a problem.

The English literature presented a Kogan Scale. The Kogan Scale [26] can measure 
dialog attitudes influenced by prejudiced attitudes toward the elderly; hence, adopt-
ing it as the Japanese language is possible.

However, prejudiced attitudes toward the elderly consider the cognitive influence; 
thus, considering the kind of cultural influence the subject is receiving and causing 
cognitive distortion upon evaluation is necessary. Palmer points out that the Japanese 
view of the elderly is unique regarding the cognitive characteristics of the Japanese 
toward the elderly. Palmore [27] states that the Japanese government has established 
Respect for the Aged Day, unlike people in other countries. Concurrently, he points 
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out that the attitude to evaluation scales proposed by other cultures cannot be applied 
to Japanese people who have such ambivalent attitudes toward the elderly. Therefore, 
the author developed a scale to measure Japanese people’s dialog attitudes with the 
elderly, considering culturally influenced prejudiced attitudes.

5. Evaluation of care attitudes of nurses in geriatric nursing

5.1 Characteristics of evaluation scales

Shimizu developed the Dialog Preference Scales for the Elderly (DPSE or Shimizu 
scale), which assesses nurses’ negative cognition and attitude tendencies during their 
conversations with elderly individuals, to help address the problem of ageism among 
caregivers [28].

DPSE has four subconcepts that reliably assess respondents’ relationships with older 
people [29] (Table 1). These subconcepts are bewilderment (shown through uncer-
tainty), anxiety, cognitive bias (associated with ageism), and difficulty in communica-
tion. No other standardized scale is comparable to the DPSE. However, concurrent 
validity was detected for the DPSE’s “anxiety in relationships” item and the “authorita-
tive anxiety” item in the Social Anxiety Scale in Social Situations [30]. Additionally, 
DPSE demonstrated predictive validity for the targeted achievement level for nursing 
students’ clinical training. The total coefficient of reliability (α) was 0.811, thereby 
confirming internal consistency reliability. The coefficients of reliability (α) were 0.764, 
0.687, 0.671, and 0.670 for bewilderment, anxiety, cognitive bias, and communication 
difficulty, respectively [29]. This scale requires careful interpretation of the scores 
because the total score represents the degree of negative aspects of attitudes.

5.2  Characteristics of nurses’ interactive attitudes with the elderly: in comparison 
with nursing students

We clarified the characteristics of nurses’ interactive attitudes with the elderly 
in comparison with nursing students. This is a finding obtained from a survey of 
Japanese nurses and nursing students.

Data collection was conducted at hospitals and seminars in Japan. Participants 
were nurses (n = 186; males: 2.7%; females: 97.3%) and nursing students [n = 552; 
males: 2.0% (38.4 ± 10.3 years); females: 98.0% (22.9 ± 4.9 years)]. Nursing student 
data from a study with the same questionnaire were obtained retrospectively.

Data were gathered using the 15-item Shimizu Scale, which measures attributes 
and four subconcepts (bewilderment, anxiety, cognitive bias, and communication 
difficulty). Higher scores indicate more negative cognitions or attitudes (maximum 
score: 28). Data were descriptively analyzed using t-tests and secondary factor 
analysis of confirmatory factors. The responses of nurses were compared with the 
previously collected responses of nursing students who differed from nurses in their 
experience and knowledge.

Nurses’ total scores (mean: 3.94) were significantly lower than the nursing stu-
dents’ scores (mean: 4.4), indicating that nurses had a more positive view of commu-
nication with older people than nursing students.

The path coefficients for dialog preferences in the subfactor for nurses were 0.48 
for bewilderment, 0.36 for anxiety, 0.34 for cognitive bias, and 0.72 for communica-
tion difficulty (Figure 1). When comparing the fit of the subconcept analysis model, 
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GFI was 0.91(0.95 for nursing students), AGFI was 0.88 (0.93), and CFI was 0.94 
(0.94) for nurses, indicating good model fit for nurses. However, a significant differ-
ence was seen in the apprehension score for nurses with <1-year experience compared 

1. Sex ()

2. Age ()

3. Clinical experience (years) ()

4. Have you experienced living with older people? (Presently yes/In the past yes/no)

Please respond to the questions using the following scale that assumes that the distance between numbers is 
equal. Circle one number (1–7) that best represents your opinion: 1 (Strongly disagree)—2—3—4 (Neither agree 
nor disagree) —5—6—7 (Strongly agree).

No Questions Grading (6-point Likert type) 1: 
strongly disagree, 7: strongly agree

1 I am aware of a major age gap with older clients and find 
it difficult to think of suitable topics of conversation.

1—2—3—4—5—6—7

2 I am uncertain how seriously I should listen to older 
clients.

1—2—3—4—5—6—7

3 I always try to maintain a loud voice when I talk to older 
clients, so I tend to say things that are not really what I 

want to say.

1—2—3—4—5—6—7

4 I do not know how to react when older clients repeat 
themselves.

1—2—3—4—5—6—7

5 In conversation, when older clients talk about history, 
I am not sure what to do because my knowledge is 

limited.

1—2—3—4—5—6—7

6 I worry about the vision of older clients. How do they 
see and how much do they see?

1—2—3—4—5—6—7

7 When talking to older clients, I wonder whether my 
voice is the right volume and if my tone is appropriate.

1—2—3—4—5—6—7

8 When talking to older clients, I worry that I may 
exhaust them.

1—2—3—4—5—6—7

9 I wonder how older clients view us, the young 
generation.

1—2—3—4—5—6—7

10 Older clients just want someone to listen to them all the 
time.

1—2—3—4—5—6—7

11 Older clients want somebody to listen to them and they 
want to talk about themselves.

1—2—3—4—5—6—7

12 It seems that once older clients start talking they often 
do not stop.

1—2—3—4—5—6—7

13 It is difficult to know how to speak to and deal with 
older clients who have dementia.

1—2—3—4—5—6—7

14 I find it hard to hold conversations with older clients 
with hearing difficulties.

1—2—3—4—5—6—7

15 I find it hard to communicate with older clients with 
total aphasia.

1—2—3—4—5—6—7

Table 1. 
Dialog preference scales for elderly questionnaire (DPSE or Shimizu scale).
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with those with more experience (p < 0.05). Overall, compared with the nursing 
student data previously measured using the same scale [28], experienced nurses had 
more positive attitudes toward older people on the Shimizu Scale.

Moreover, a significant difference in the anxiety scores was observed between 
nurses with <1 year of experience and those with more experience. Experienced 
nurses had a more positive attitude regarding communication with older people com-
pared with nursing students. Since this result instructed the current research results, 
the Shimizu Scale is appropriate for nurses.

The results of this survey show that nurses tend to have more positive attitudes 
toward the elderly than nursing students and first-year nurses. This is thought to 
be because the explanatory power of the subordinate concepts of the scale makes it 
possible to deal with patients with more difficult medical conditions and knowledge 
of the elderly, thereby reducing anxiety and preventing confusion (31).

5.3  Characteristics of nurses’ interactive attitudes with the elderly in comparison 
with care workers

Nurses’ interactive attitudes toward the elderly became more positive depending 
on their experience [31].

What is the difference between nurses and caregivers?
Nurses’ and care workers’ scores on the Dialog Preference Scales for Elderly 

(DPSE) created from data from nursing students in Japan are compared. For this 
forward-looking, quantitative, questionnaire-based study, data collection was con-
ducted from 2010 to 2012 with care seminar participants in Japan.

Participants were nurses (n = 277; 36.96 ± 10.33 years old, males; 4.33% 
females; 95.66%) and care workers (n = 83; 40.52 ± 11.68 years old, males; 25.30% 
females; 74.69). The samples varied significantly in mean age (p < 0.05) and gender 
(p < 0.001). The number of years of experience was 139.94 for nurses with SD = 10.99 
and 90.99 for care workers with SD = 45.44 (p < 0.001).

Data were gathered using the 15-item Dialog Preference Scales for Elderly (DPSE 
or Shimizu scale), which assesses nurses’ negative cognition and attitude tenden-
cies during their conversations with elderly individuals [31]. The DPSE measures 
attributes and the four subconcepts such as bewilderment, anxiety, cognitive bias, 
and communication difficulty. Higher scores indicate more negative cognitions or 
attitudes (maximum score: 28). Data were descriptively analyzed using Pearson’s χ2 
test and student’s t-test of confirmatory factors.

Figure 1. 
Training program for interactive attitudes with older people.
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Nurses’ total scores (mean; 57.31, SD = 11.84) were not significantly different than 
care worker’s scores (mean; 57.58, SD = 12.25), indicating that nurses and care work-
ers had a similar view of communicating with older people. However, the subconcept 
of cognitive bias was significantly lower for nurses, as they likely had higher levels of 
ageism (p < 0.10).

Additionally, the communication difficulty subconcept also was significantly 
higher for nurses, possibly because they had been caring for much older patients with 
more severe illnesses (p < 0.01) [31].

Why do nurses have negative interactive attitudes when caring for the seriously ill 
elderly?

The reason is that other research results show that medical professionals have 
a protective attitude toward patients [32]. The protective attitude of medical staff 
based on the principle of health supremacy is a problem for medical staff in general. 
Murata et al. revealed that the possibility that nurses have this negative tendency 
cannot be denied. Negative views of the elderly include prejudices (Ageism) that 
affect words and actions [27].

6. An effective interactive learning method for geriatric nursing

Factors affecting the quality of nurses’ care for the elderly include prejudiced 
dialog attitudes, in addition to negative views on the elderly, and protective attitudes. 
Therefore, learning is necessary to affirm this dialog attitude.

The next section will introduce the learning method.

6.1 Program content

The dialog training program [33] for nursing students who have completed the 
following pre-learning is introduced. Preparatory learning was positioned at the 
stage of deepening understanding of the elderly by completing the basic knowledge 
of basic nursing and practical training for understanding patients and receiving 
lectures on the elderly for 10 h.

The structure of the program consists of four elements. First, a model demonstra-
tion between an experienced nurse and a trained elderly simulated patient is viewed 
[33–36]. Second, students will role-play with each other. Third, a third-party evalu-
ator and a simulated patient will evaluate the student’s performance. Fourth, the 
performer student receives feedback from the evaluator and the simulated patient. 
Here, the simulated patient should verbalize and convey the patient’s inner feelings. 
A trained simulated patient is a citizen who has the experience of being an elderly 
patient and who acts like a patient according to the acting scenario created under 
the learning objectives. Therefore, the citizen’s condition is to be a learning coopera-
tor and to express linguistically the patient-likeness of the elderly. The patient-like 
expression means having a sense that only the patient can be aware of and being able 
to verbalize it at the level of student understanding.

6.2 Training method

The following are the specific training methods.
The program consists of lectures and exercises. Lectures for 45 min focused on the 

involvement techniques of the micro-skills hierarchy constructed by Allen Ivey [37]. 
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The exercise consists of three stages. The scenario is a geriatric scenario for a simulated 
geriatric patient. The first stage of the exercise is the actual model performance. A 
model performance of a nurse counselor and a simulated elderly patient is performed 
for 15 min according to the elderly scenario. At this time, the students will observe and 
the teacher will explain the involvement behavior and the use of micro-techniques after 
the implementation. The second stage involves small group role-plays of four students. 
Students take on the role of nurse, patient, recorder, and evaluator, and the entire group 
changes roles. The theme of the scenario is “Recently Worrying,” and the performance 
is recorded for 5 min. The student receives 2 min of feedback from the evaluator after 
completing the performance. The evaluator gives feedback using the evaluation form 
for the frequency of use of the micro-techniques and the mayor’s video images and 
recorded voices used by the recorder. This is done reciprocally. The third stage is a 
15-min role-play between a student representative and a simulated patient. Students 
observe this and receive feedback from performers. Here, questions about the differ-
ence in feelings are asked and answered by the visiting students. Finally, the teacher 
summarizes the learning and concludes (Figure 1).

6.3 Effects of training

We surveyed the results of implementing an interactive learning program for the 
elderly with 48 nursing students [33].

After the exercise, students stated its worth because they are learning (100%), they 
understood the actual atmosphere, attitudes, and postures (29%), and they learned 
more about non-verbal communication, communication selection, and interaction. Of 
the respondents, 29% understood the content of the lecture through role-playing and 
feedback, 29% understood the content of the lecture, and 19% thought of it as a useful 
learning experience as it reduced their anxiety. As for the simulated patients, 95% 
stated a good practice experience of participating in the simulated patients. This is sup-
ported by the following statements: “the model performance gave me an atmosphere 
that I could not capture with videotapes or lectures,” “I experienced different view-
points through role-playing,” and “feedback from a tape recorder made my reflections 
more effective.” Additionally, “I was surprised by the simulated patient’s appearance,” 
“I could not clarify the difference between paraphrasing and closed questions,” “I felt a 
real tension in the nurse counselor’s skillful technique, Speaking,” “I was able to see the 
depth of my habits,” “I was able to see my habits objectively,” and “Students’ feedback 
helped me understand.” These descriptions suggest that the program was effective.

The statistical examination revealed that the items before and after program 
learning were significantly “clarified clues for non-verbal communication.” This is 
supported by the following statements: “the other person’s intentions are reflected in 
the non-verbal communication that naturally occurs in the process of empathizing 
with them,” “the silence that affects the first meeting and the first impression has 
meaning,” “the anxiety of communication is reduced,” etc. Therefore, through this 
type of learning, students will reduce their anxiety about interacting with the elderly 
and reduce their expressions of embarrassment.

7. Conclusion

Japan has the highest rate of the aging population in the OECD. Moreover, Japan 
has rapidly become an aging society in a short period compared to countries such as 
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France. In Asia, South Korea and Singapore are also aging faster than Japan. In 2000, 
Japan developed a Long-Term Care Insurance Law for the financial security of elderly 
care, called the Long-term Care Insurance Law. Twenty-two years have passed since 
its inception, and it continues to utilize the Long-Term Care Insurance Act with some 
modifications. Japan’s elderly care methods, including the Nursing Care Insurance Law, 
will serve as a reference for countries that will become aging societies in the future.

In this chapter, it was explained that young caregivers requires to understand as 
old people who lived in an unknown past, to understand the physical and psycho-
logical changes that accompany aging, and to understand the attitudes of caregivers 
themselves. As a way of solving problems, the attitudes of nurses were evaluated, and 
improving the quality of care with undistorted attitudes was explained, as well as 
specific teaching methods.

I recommend that caregivers, in a country that is becoming an aging society, use this 
as a reference and hope that they will contribute to the successful aging of the elderly.
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Chapter 2

Reflective Approaches in Nursing 
Education and Clinical Practice
Geeta Parwanda

Abstract

Today modern society is becoming more complex and constantly information is 
changing along with problem solving strategies, reflective learning is an ability to 
look back over an experience and break it down into its significant aspects, such as 
any factors affecting success or failure. Due to this complex and continually changing 
environment, healthcare professionals could benefit from a program of reflective 
practice. Reflective Practice (DAVIS 2012) 1 is increasing from an experience for any 
situation, acquisition of new knowledge and skills, further understanding of own 
beliefs, attitudes and values. This practice involves encouragement of self-motivation 
and self-directed learning in nursing education and clinical practice.

Keywords: reflective practice, nursing education, clinical practice, health care 
professional, reflective approaches

1. Introduction

Today Modern society is becoming more complex since the Covid-19 pandemic 
starts the information is becoming more advanced with technology and changing 
more rapidly leading users to constantly rethink, moving to new direction and adopt 
problem solving strategies.

Reflective learning is a capacity to look back over an experience and able to 
analysis in significant way, any factors which affect success or failure.

Learning in reflection will aid in enhancement for own human skill development 
and finding a clear path between the effort in development activity and outcome of 
it Reflection also heap in knowing are learning experiences regarding the purpose of 
activity and its importance (Figure 1). Reflecting on learning enables to link profes-
sional development to practical outcomes and widens the definition of what counts as 
useful activity.

Being is learner in reflective practice. One always try to apply knowledge and 
practice in further work as learning is always connected to the action and theoretical 
knowledge to clinical skills.

We can always assess our learning outcome through the feedback from peer group 
teachers with self assessment. As we understated that reflection is the process which 
aid to gain meaningful look into are professional practice.
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2. Reflective approaches

In nursing education reflective approaches can be used as important tool in clinical 
practice based where the nursing student learn from their own professional experi-
ence, classrooms lecture or mentor which is always helpful in career advancement and 
adopting same process is able to bring together theory and clinical practice.

As Paterson Chapman [1, 2] mentioned that reflection is vital part of learning 
from experience and mainly lead to develop and maintain completely across a profes-
sional’s lifetime in the area of health care. John Dewey was among the first to explain 
about Reflective Practice with his exploration of experience, connection between 
incidents as shown in Figure 2.

Reflections helps to see and able to mark schools of thought and theory of concept 
within the context of our work done [3]. Important point to be noted about reflection 
during the practice reveals that the individual not only look back on his past activi-
ties and the action taken, but also deeply look into observation of emotions shown, 
previous happenings, actions taken, and its effect and thus lead to higher level of 
understanding [2].

The use of reflection in nursing education:

1. Enhance self awareness leader to increases understanding of the effect that past 
experience may have on care delivery.

Figure 2. 
Experience and reflective process.

Figure 1. 
Learning in reflection.
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2. To develop nursing students intellectual capacities to conceptualize knowledge 
to better assess client need.

3. Acquiring of novice knowledge and clinical practice skill.

4. Analysis of self and value, core, belief and attitude.

2.1 The various model of reflective practice

Reflective practice applied in disciplines such as teaching, nursing, social work 
as a way to learn from real life experience. There are many models to explain and 
guide personal and situational analysis and improvement. The first stage of reflec-
tion usually start with the description what has happened and the next stage of 
reflective practice describe about what we know the situation and what it is impact 
and the final stage of reflection briefs about the change and outcome of situation 
as explained in Figure 3 the co-relation of Reflection, learning and action. The 
structure and format of these modals may have difference but mostly all reflective 
modals have many common features.

2.1.1 Gibbs’ reflective cycle or Gibbs’ model of reflection (1988)

One of the most common cyclical models of reflection which consist of following 
six distinct stages of exploring the experience [4].

• Description

• Feelings

• Evaluation

• Analysis

• Conclusions

• Action plan.

Gibbs reflective cycle allows to reflect upon ones experience as they happen and it 
helps to enhance our performance and for better improvement in future.

Figure 3. 
Co-relation of reflection, learning and action.
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2.1.2 Rolfe 2001

2.2 Adaptation of the Rolfe reflective model

Rolfe’s reflective model is based on three simple questions what happened, (self 
awareness) and how it happened (critical analysis and evaluation), and what will be 
next plan (action oriented), so what and what next (As shown in Figure 4). A simplis-
tic cycle composed of three questions which asks the practitioner, by introducing the 
problem that they are reflecting on before making their observation about the issue 
and finally concluding what they would change next time Through this analysis, a 
description of the situation is given which leads into the scrutiny of the situation and 
the construction of knowledge that has been learn through the experience. The most 
important advantage of Rolfe model relates to its clarity and simplicity. It often pro-
duce meaningful solutions.This models not only consider reflection after the moment 
but when the event is taking place so that the corrective measure can be taken.

To conclude Rolfe model describe that reflections does not remain superficial but it 
is comprehensive by completing the simple action plan with key pointers about what 
we will do and how will decide that our practice has improved.

2.2.1 Ganshirt 2007

The reflective model Christian Ganshirt 2007 was prepared on the concept of the 
design cycle and the Ganshirt design cycle is explained with the first step begin with 
any innovative thoughts and next step is using visual and audio aids through same 
ideas is expressed and transfer in cyclical way with the critical rethinking and the 
same process goes on.

To summarize these models provide a useful guide or mode to begin but reflection 
is a unique and innate process and nursing professional will perceive it in a different 
way. Everyone takes some time to try different reflective approaches until it works 

Figure 4. 
Rolfe reflective framework.
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positive and effective.As the time passes and as a reflective practitioner that we may 
try to practice different methods to handle the current situation.

The main four level of reflection can be described as:-

1. Response to any situation.

2. Exploration of learner response to same situation.

3. Analysis of the response and by investigating the action taken.

4. Indentify the outcome for the future clinical practice.

2.3 Application of reflective learning for health professional

Reflective Practice is always connected with learning from previous experience, and 
is considered as an important strategy for nursing professionals who believes in learn-
ing process in all phases of lives and it is known fact there is always changes in context 
of healthcare practices leading to continuous progression in medical knowledge hence 
there is a always remarkable need for experts in medical and nursing education.

Reflective practices seem to be important tool for healthcare professional because 
of rapid changes in healthcare facilities. Price explained in 2004 [5] about the benefits 
of reflective practices for healthcare practitioner by understanding his or her own 
motive,thoughts,moral and feelings connected with client care and to promote solu-
tion to practice situations and meet challenge with existing ideas, response of action 
taken with positive or negative feeling and also to rethink how the practice situation 
can be handled in different way.

In the field of nursing profession there is always a concern that actions taken in 
any situation may have the risk of habitualization, thus dehumanizing client care and 
their needs. Reflective Practice always aids to nurses are to plan their process of nurs-
ing care and keen monitoring the action to ensure it is beneficial to the clients.

The act of reflection is seen as a way of promoting the self decision, qualified and 
professionals with leadership quality. Involving in Reflective Practice leads to the 
improvement of the quality of nursing care, enhancing personal and professional growth 
and reducing the gap between theory and practice. Reflective practices are now being 
introduced into undergraduate, postgraduate and continuing nursing education. Mann 
[6] expressed in her research that in nursing professional in clinical practice reflection 
process is multi factorial and to include different aspects. All experiences during antici-
pation of a difficult situation also added to reflection. Practicing professionals always 
have variation in their attitudes and capability to reflect. Denner [7] mentioned that 
reflection has meditation aspect which causes a change in brain alpha and theta wave 
activity and also increases the right hemisphere brain activity which is connected to our 
insights and leads to sudden awareness of correct answer to any verbal problem and leads 
to creativity. Many researchers have proved that self reflection involves the brain’s corti-
cal midline structures (CMS) any disturbance to the CMS causes difficulty in evaluating 
the difficult situation and there is tendency to overestimate one’s personal abilities [8].

3. Conclusion

To prevent burnout, nursing professional need to have passion of their profession. 
Nursing professional at every level after this covid 19 pandemic will need to be more 
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perseverant and passionate with excellence in clinical practice [9]. Thus reflective 
learning is important tool to learn and enhance skill competency over time and 
evaluates our learning experience towards nursing care. Self reflection enhances skills 
which involve motivation and temperament which are necessary for success in the 
health care professional.
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Chapter 3

Starting Somewhere: Advanced 
Practice Nursing in Canada
Sarah A. Balcom

Abstract

Many countries are capitalizing on nurses with advanced degrees or practice 
experience to increase patients’ access to healthcare. In Canada, there are two 
advanced practice nursing roles – nurse practitioners (NPs) and clinical nurse 
specialists (CNS). While both NPs and CNSs are knowledgeable nursing leaders who 
make important contributions to the healthcare system, only NPs have a protected 
title and are separately licensed from registered nurses (RNs). In this chapter, the 
author explores how entry-level-competencies (ELCs) are essential to the sepa-
rate licensure of NPs. The author also argues how ELCs may increase NPs’ role 
 recognition and effective use in the Canadian healthcare system.

Keywords: nurse practitioners, clinical nurse specialists, registered nurses, nursing 
education, teaching and assessment

1. Introduction

“If you don’t start somewhere, you’re going to go nowhere.” – Bob Marley.
Globally, registered nurses (RNs) with advanced degrees or specialized 

qualifications often take on important clinical leadership and advanced practice 
roles, which can increase patients’ access to quality healthcare [1]. However, the 
context and implementation of these roles varies between countries, with some 
countries showing slower acceptance and/or implementation than others [1, 2]. 
In one study, Jean et al. [2] explored advanced nursing roles in Canada and Spain, 
and found that, while both countries needed these roles, each country was at a 
different implementation stage. Similar barriers to implementation were found in 
both countries, including lack of role clarity, opposition from other health profes-
sionals (e.g., concerns about ‘scope creep’ or the scope of practice expansion of 
one health profession through legislation into the scope of practice of another), 
education/training issues, and regulatory concerns [2]. These findings are similar 
to those of other researchers [3, 4].

Entry-level competencies (ELCs), written collaboratively by advanced practice 
nurses, regulatory bodies and other stakeholders, including other health profession-
als and patients, increase the role clarity and integration of one advanced practice 
nursing role, that of the nurse practitioner (NP), into the healthcare system [5]. These 
statements describe the abilities/knowledge/judgment entry-level practitioners need 
to provide safe care [6, 7]. ELCs provide the ‘somewhere’ to start for other advanced 
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practice nurses seeking to better define and promote their roles and receive greater 
recognition for their contributions to quality patient care.

2. Canada’s advanced practice nursing and nurse practitioners

The ICN [1] uses the term ‘advanced practice nurse’ to describe “a generalist or 
specialist nurse who has acquired, through additional graduate education (minimum 
of a master’s degree), the expert knowledge base, complex decision-making skills 
and clinical competencies” for an expanded role in patient care (p. 6). In Canada, 
advanced practice nursing began in the 1890s with outpost nurses who worked in 
isolated, rural, and northern areas [8]. Over the years, Canadian advanced practice 
nursing has evolved, and today, there are two widely recognized advanced practice 
nursing roles – NPs and clinical nurse specialists (CNS) [9]. While NPs and CNSs 
are both knowledgeable nursing leaders who contribute significantly to patients’ 
care, only NPs have a protected title and are separately licensed from RNs [10]. The 
first NPs in Canada appeared in the 1960s and were viewed as a solution to physician 
shortages, and a way to increase patients’ access to primary healthcare and lower costs 
[11]. By 1972, a national report (the Boudreau report) recommended the implementa-
tion of NPs to meet Canadian primary healthcare needs [8]. The recommendations 
were not followed, and the Canada-wide implementation of NPs has remained 
inconsistent [12, 13].

There is strong evidence supporting NPs’ effectiveness as care providers in a vari-
ety of settings. Stanik-Hutt et al. [14] reviewed 37 articles published between 1990 
and 2009 and determined that NP-provided care was on par with physician-provided 
care in primary care clinics. Kleinpell et al. [15] reviewed 53 articles between 2008 
and 2018 and concluded that the evidence supported the inclusion of NPs in the care 
of acute and even critically ill patients. Despite the number of studies illustrating the 
value of NPs as care providers, the implementation of the role Canada-wide has been 
variable [13]. The role is most widely implemented in Ontario [16]. In 2021, there 
were 7400 active NP licenses in Canada, with over half practicing in Ontario [16].

3. Barriers to implementation

Several studies have identified barriers or factors that impede the implantation of 
the NP role across Canada [17–21]. The most common barrier noted in these studies 
relates to role clarity. For example, Kilpatrick et al. [18], who evaluated the integration 
of NPs into a cardiology healthcare team in Quebec, found NPs struggled to practice 
to their full scope due to unclear role definition. They noted that this may also have 
contributed to tension between NPs and other team members, particularly physicians 
[18]. As Rickards and Hamilton [19] note, a lack of role clarity can lead to confusion 
among patients and other team members, hindering collaboration and effective 
implementation of the role. Role confusion is understandable. In Canada, NPs’ roles 
are determined by both their legal and individual scopes of practice. The legal NP 
scope of practice (i.e., what NPs are authorized to do) is defined through provincial 
legislation (i.e., nursing acts), with NP roles expanding in many provinces over the 
years [9]. In Ontario, for example, NP’s authority to prescribe prior to 2010 was 
restricted to a pre-approved list of drugs or renewing drugs first prescribed by physi-
cians [22]. Since then, their prescribing privileges have expanded to more classes of 
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drugs, including controlled drugs/substances [22]. Today, all provinces and territories 
have NP legislation in place [9]. Although there is some variation, generally, NPs can 
autonomously diagnose/treat diseases, order/interpret tests, prescribe medications, 
and perform procedures [9].

Individual NPs’ scopes of practice may differ from their legal scopes of practice; 
and may be influenced by many factors, particularly their clinical competence [23]. 
For example, Medical Assistance in Dying (MAiD) was legalized in Canada in 2016 
[24]. In most provinces, NPs are authorized to prescribe substances that cause death 
for eligible patients [25]. In these provinces, however, each NP must determine their 
clinical competency to participate in MAiD [24]. If an NP does not feel competent 
to participate, they may develop this through additional education/clinical experi-
ence. The concept of clinical competence is difficult to define [26]. Benner [27] 
defines clinical competence as the ability to perform a task to a desirable outcome 
under certain circumstances within a clinical context. Other authors argue that this 
concept needs to be considered more holistically [28, 29]. For example, Nabizadeh-
Gharghozar et al. [28] explain clinical competence as “the combination of knowledge, 
skills, attitude and ability” which are used to provide safe patient care without 
supervision (p. 2). NPs’ competence can be visualized as a balloon that expands 
and changes shape throughout their careers as they gain clinical experience and the 
context of their practice changes [5].

4. Enablers to implementation

Some studies have identified enablers or factors that facilitate the implementation 
of the NP role. Unsurprisingly, a scoping review by Torrens et al. [21], found that role 
clarity and a positive attitude by other healthcare professionals toward the clinical 
competency of NPs promote role implementation. Similarly, Brault et al. [30] found 
it was essential to clarify roles when NPs joined primary care teams to mitigate power 
struggles, facilitate integration, and foster intra/interprofessional collaboration.

One effort by NP-advocates and supporters to clarify the NP role was the develop-
ment of ELCs for NPs. In 2012, the Canadian Council of Registered Nurse Regulators 
(CCRNR) began a project to establish national ELCs to standardize NP practice and 
improve NP mobility [6]. The resulting ELCs were organized into four categories: (1) 
patient care, (2) quality improvement and research, 3) leadership, and 4) education, 
and were adopted, with some adaptions, by nearly all provincial/territorial regulatory 
bodies [31]. Each of the categories is supported by specifically written statements, 
which describe the minimum expected levels of performance required for newly 
graduated NPs to practice safely in a variety of settings [7, 31]. The ELCs articulate, 
using standardized language, NPs’ role and how their practice differs from that of 
other nursing professionals, such as RNs [6]. Notably, the ELCs are not static and are 
revised/modified to respond to current issues, needs, and trends in NP practice, such 
as increasing concerns about mental health and problematic substance use [31] or the 
recommendations from the Truth and Reconciliation Commission of Canada [32].

The ELCs increase the standardization of NP education, which is also essential for 
role clarity and development [33]. As Bryant Lukosius et al. [33] argue, the standard-
ization of NP education is needed to achieve consistency and ensure curriculums align 
with current and expanding NP scopes of practice. In countries like Canada, where 
generalized nursing education is at the baccalaureate level, NPs currently require a 
masters degree from an accredited program. This was not always the case, as a 2010 
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environmental scan by the Canadian Association of Schools of Nursing [34] found 
that only 75% of the 27 NP programs in Canada were at the masters level. The ELCs 
are both a guide for curriculum development and a way for accrediting and regulatory 
bodies to assess NP education programs [35]. Increased standardization means that 
NP educators must prove to accreditors/regulators how they prepare their students 
to meet the ELCs [36]. Consequently, many NP educators use curriculum mapping 
to provide evidence that their curriculum/courses demonstrate alignment. The 
ELCs also inform the development and revision of the Canadian Nurse Practitioner 
Examination [35]. Thus, they are an essential link between formal educational 
programs (like master’s programs) and licensing bodies (i.e., the provincial/territorial 
nursing regulatory bodies).

The ELCs guide both curriculum development in NP programs and entry-level 
exam test plans and so are critical to the NP licensure process [35]. Provincial/ter-
ritorial legislation allows nursing regulatory bodies to protect the public by setting 
NP licensure requirements and ensuring all NPs practice at an acceptable level [37]. 
The NP licensure process is similar in most provinces and territories, and involves an 
assessment of applicants’ experience, education, and competence [38]. Specifically, 
applicants need to prove they (1) were previously registered as an RN, (2) completed 
an NP educational program, and (3) passed the Canadian Nurse Practitioners 
Examination [38]. Licensing assures patients that they are treated by qualified profes-
sionals who will provide a safe standard of care.

5. Clinical nurse specialists

NPs are often confused with CNSs, the other widely recognized advanced practice 
nursing role [10]. Although there are similarities between the two, such as requir-
ing advanced degrees and/or qualifications, there are important differences [33]. As 
Bryant-Lukosius et al. [33] emphasizes, NPs usually provide more direct patient care, 
while CNSs support excellence in clinical practice. The CNS title is not protected. Also, 
only NPs must meet ELCs specific to their role and are licensed separately from RNs 
[10]. Arguably, the implementation of CNSs in Canada has been even more inconsistent 
than NPs [10]. As Bryan-Lukosius et al. [33] notes, “the profile and deployment of CNS 
roles… have fluctuated … and the full benefit of the role has yet to be realized” (p. 140). 
Several studies reported role confusion and role overlap with NPs as barriers [39]. Some 
CNS-advocates argue that ELCs specific to the CNS role may help with its advancement 
and the standardization of CNS education [8, 40]. However, opponents argue that ELCs 
are unnecessary because CNSs do not write a different licensing examination and have 
separate licenses from RNs [40]. These opponents also worry ELCs may not capture the 
multifaceted aspects of this role, which is perceived as more varied than the NP role, 
with more involvement supporting other healthcare providers and leading evidence-
based practice, quality assurance and program development activities [40, 41].

In 2014, CNA published the “Pan-Canadian Core Competencies for the Clinical 
Nurse Specialist” to clarify the role. In the future, there may be separate ELCs, which 
describe the minimum expected levels of performance required for all CNSs new in 
their roles. ELCs may be ‘somewhere’ to start for those looking to further standardize 
CNS education (e.g., a specialized masters degree or certificate/diploma program), 
develop CNS certification exams (similar to those in the United States), or set up 
other special credentialing [40]. If CNS-advocates advance the role in any of these 
directions, ELCs will be a needed starting point.
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6. Directions for the future

The CCRNR [35] is updating the national NP ELCs, which will guide the develop-
ment of a new entry-to-practice exam. This will further increase the standardization and 
quality of Canadian NP educational programs. The COVID-19 pandemic showed the 
multiple vulnerabilities of the healthcare system and the vital role NPs can play [42]. The 
number of NPs grew by 10.7% between 2020 and 2021 [16]. Although the future looks 
bright, a shortage of qualified nurse academics may limit future student enrollments 
[43]. Canada, like many countries, is plagued by a recurrent nursing faculty shortage 
[34]. As CASN [34] report found, Canadian nursing schools could not fill 46 faculty 
positions, representing a 2% vacancy rate. To fully implement the NP role, qualified 
nursing academics are needed to educate the next generation. Future research is needed 
to address the factors contributing to the nursing academic workforce shortage and to 
develop innovative strategies to promote faculty recruitment and retention [43].

7. Conclusion

In Canada, implementation of the NP role has yet to be fully realized, primarily 
due to role confusion. This confusion has led to less awareness about the role, which 
has made healthcare regulators slow to take advantage of these skilled professionals. 
The establishment of national ELCs provides a means to articulate the role of newly 
graduated NPs and to ensure acceptance of their role by other health professionals 
and the patient community. The ELCs increase the standardization/quality of NP 
educational programs, guide curriculum development, are a way for accrediting 
and regulatory bodies to assess NP education programs and inform the development 
and revision of the entry-to-practice exam. Consequently, they are an essential link 
between formal educational programs (like masters programs) and licensing bodies 
(i.e., the provincial/territorial nursing regulatory bodies). CNS-advocates who want 
to advance the role through more standardized education or other special credential-
ing may want to develop similar ELCs as ‘somewhere’ to start.

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 



New Research in Nursing – Education and Practice

28

References

[1] International Council of Nurses. 
Guidelines on advanced practice nursing: 
2020. 2020. Available from: https://www.
icn.ch/system/files/documents/2020-04/
ICN_APN%20Report_EN_WEB.pdf

[2] Jean E, Guerra S, Contandriopoulos D, 
Perroux M, Kilpatrick K, Zabalegui A. 
Context and implementation of advanced 
nursing practice in two countries: An 
exploratory qualitative comparative 
study. Nursing Outlook. 2019;67(4):365-
380. DOI: 10.1016/j.outlook.2019.02.002

[3] Busca E, Savatteri A, Calafato T, 
Mazzoleni B, Barisone M, Dal 
Molin A. Barriers and facilitators to the 
implementation of nurse’s role in primary 
care settings: An integrative review. BMC 
Nursing. 2021;20(1):1-12. DOI: 10.1186/
s12912-021-00696-y

[4] Fealy G, Rohde D, Casey M, Brady A, 
Hegarty J, Kennedy C, et al. Facilitators 
and barriers in expanding scope of 
practice: Findings from a national survey 
of Irish nurses and midwives. Journal 
of Clinical Nursing. 2015;24:3615-3626. 
DOI: 10.1111/jocn.12980

[5] Nova Scotia College of Nurses. 
Nursing scope of practice: Practice 
guideline. 2022. Available from: 
https://cdn1.nscn.ca/sites/default/
files/documents/resources/Scope_of_
Practice2020.pdf

[6] Saskatchewan Registered Nurses 
Association. Nurse practitioner entry-
level competencies. 2017. Available 
from: https://www.crns.ca/nursing-
practice/nursing-practice-resources/
rnnp-resources/

[7] Verma S, Paterson M, 
Medves J. Core competencies for health 
care professionals: What medicine, 

nursing, occupational therapy, and 
physiotherapy share. Journal of Allied 
Health. 2006;35(2):109-115

[8] Kaasalainen S, Martin-Misener R, 
Kilpatrick K, Harbman P, 
Bryant-Lukosius D, Donald F, et al. A 
historical overview of the development 
of advanced nursing practice roles in 
Canada. Canadian Journal of Nursing 
Leadership. 2010;23:35-60

[9] Canadian Nurses Association. 
Advanced practice nursing. 2022. 
Available from: https://www.cna-aiic.ca/
en/nursing/advanced-nursing-practice

[10] Canadian Nurses Association. 
Advanced practice nursing: A pan-
Canadian framework. 2019. Available 
from: https://www.cna-aiic.ca/en/
nursing/advanced-nursing-practice

[11] Staples E, Ray S, Hannon R. 
Canadian Perspectives on Advanced 
Practice Nursing. Toronto, ON: Canadian 
Scholars’ Press; 2016

[12] Black S, Fadaak R, Myles L. 
Integrating nurse practitioners into 
primary care: Policy considerations 
from a Canadian province. BMC Family 
Practice. 2020;21:254. DOI: 10.1186/
s12875-020-01318-3

[13] Marceau R. Sustainability Failures: 
The Challenge of Sustaining the NP 
Role and Other Innovations in Primary 
Health Care. [Unpublished doctoral 
dissertation]. Edmonton, Canada: 
University of Alberta; 2020

[14] Stanik-Hutt J, Newhouse R, White K, 
Johantgen M, Bass E, Zangaro G, et al. 
The quality and effectiveness of care 
provided by nurse practitioners. 
The Journal for Nurse practitioners. 



Starting Somewhere: Advanced Practice Nursing in Canada
DOI: http://dx.doi.org/10.5772/intechopen.110245

29

2013;9:492-500. DOI: 10.1016/j.
nurpra.2013.07.004

[15] Kleinpell RM, Grabenkort WR, 
Kapu AN, Constantine R, 
Sicoutris C. Nurse practitioners and 
physician assistants in acute and critical 
care: A concise review of the literature 
and data 2008-2018. Critical Care 
Medicine. 2019;47(10):1442-1449. 
DOI: 10.1097/CCM.0000000000003925

[16] Canadian Institute of Health 
Information. Nurse practitioner. 2021. 
Available from: https://www.cihi.ca/en/
nurse-practitioners#:~:text=Key%20
findings,with%20other%20
regulated%20nursing%20professionals

[17] Archibald M, Fraser K. The potential 
for nurse practitioners in healthcare 
reform. Journal of Professional Nursing. 
2013;29(5):270-275. DOI: 10.1016/j.
profnurs.2012.10.002

[18] Kilpatrick K, Lavoie-Tremblay M, 
Ritchie JA, Lamothe L, Doran D, 
Rochefort C. How are acute care nurse 
practitioners enacting their roles in 
healthcare teams? A descriptive multiple-
case study. International Journal of 
Nursing Studies. 2012;49(7):850-862. 
DOI: 10.1016/j.ijnurstu.2012.01.011

[19] Rickards T, Hamilton S. Patient 
experiences of primary care provided by 
nurse practitioners in New Brunswick, 
Canada. Journal for Nurse Practitioners. 
2020;16(4):299-304. DOI: 10.1016/j.
nurpra.2019.12.027

[20] Sangster-Gormley E, Martin R, 
Downe-Wamboldt B, Dicenso A. Factors 
affecting nurse practitioner role 
implementation in Canadian practice 
setting: An integrative review. Journal of 
Advanced Nursing. 2011;67(6):1178-1190

[21] Torrens C, Campbell P, Hoskins G, 
Strachan H, Wells M, Cunningham M, 

et al. Barriers and facilitators to the 
implementation of the advanced nurse 
practitioner role in primary care setting: 
A scoping review. International Journal 
of Nursing Studies. 2020;104:103443. 
DOI: 10.1016/j.ijnurstu.2019.103443

[22] Sangster-Gormley E. Prescribing 
patterns of nurse practitioners in Canada. 
Canadian Medical Association Journal. 
2016;188(3):173-174. DOI: 10.1503/
cmaj.150913

[23] Canadian Institute for Health 
Information. Nurse practitioner scopes 
of practice in Canada. 2021. Available 
from: https://www.cihi.ca/en/nurse-
practitioner-scopes-of-practice-in-
canada-2020

[24] Canadian Nurses Protective Society. 
Medical assistance in dying: What every 
nurse needs to know. 2021. Available 
from: https://cnps.ca/article/medical-
assistance-in-dying-what-every-nurse-
should-know/

[25] Canadian Institute for Health 
Information. Health workforce in 
Canada, 2021: Quick stats. 2022. Available 
from: https://www.cihi.ca/sites/default/
files/document/health-workforce-
quickstats-2021-data-tables-en.xlsx

[26] Jamison T, Lis G. Engaging the 
learner by bridging the gap between 
theory and clinical competence: 
The impact of concept mapping and 
simulation as innovative strategies for 
nurse-sensitive outcomes indicators. 
Nursing Clinics of North America. 
2014;49(1):69-80

[27] Benner P. From Novice to Expert: 
Excellence and Power in Clinical Nursing 
Practice. Upper Saddle River, NJ: Prentice 
hall; 2001

[28] Nabizadeh-Gharghozar Z, 
Alavi N, Ajorpaz N. Clinical competence 



New Research in Nursing – Education and Practice

30

in nursing: A hybrid concept analysis. 
Nurse Education Today. 2021;94:104728. 
DOI: 10.1016/j.nedt.2020.104728

[29] Taylor I, Bing-Jonsson P, Finnbakk E, 
Wangsteen S, Sandvik L, Fagerstrom L. 
Development of clinical competence: A 
longitudinal survey of nurse practitioner 
students. BMC Nursing. 2021;20(1):130-
140. DOI: 10.1186/s12912-021-00627-x

[30] Brault I, Kilpatrick K, D’Amour D, 
Contandriopoulos D, Chouinard V, Dubois CA, 
et al. Role clarification processes for better 
integration of nurse practitioners into 
primary healthcare teams: A multiple-
case study. Nursing Research and Practice. 
2014;2014:1-9. DOI: 10.1155/2014/170514

[31] Nova Scotia College of Nursing. 
Entry-level competencies for 
nurse practitioners in Canada 
adopted by NSCN. 2016. Available 
from: https://www.nscn.ca/sites/
default/files/documents/resources/
EntryLevelCompetenciesNP.pdf

[32] Truth and Reconciliation Commission 
of Canada. Truth and Reconciliation 
Commission of Canada: Calls to action. 
2015. Available from: http://www.trc.
ca/websites/trcinstitution/File/2015/
Findings/Calls_to_Action_English2.pdf

[33] Bryant-Lukosius D, Carter N, 
Kilpatrick K, Martin-Misener R, 
Donald F, Kassalainen S, et al. The 
clinical nurse specialist role in Canada. 
Nursing Leadership. 2010;23:140-166. 
DOI: 10.12927/cjnl.2010.22273

[34] Canadian Association of Schools of 
Nursing. Nurse practitioner education 
in Canada: Final report. 2011. Available 
from: https://casn.ca/wp-content/
uploads/2014/12/Environmental Scanof 
NursePractitionerProgramsEn.pdf

[35] Canadian Council of Registered 
Nurse Regulators. Competencies in the 

context of entry-level registered nurse 
practice. 2022. Available from: http://
www.ccrnr.ca/entry-to-practice.html

[36] Canadian Council of Registered 
Nurse Regulators. Practice analysis study 
of nurse practitioner. 2016. Available 
from: https://www.ccrnr.ca/assets/
ccrnr-practice-analysis-study-of-nurse-
practitioners-report---final.pdf

[37] Saskatchewan Registered Nurse 
Association. Registered nurse (nurse 
practitioner) entry-level competences. 
2017. Available from: https://www.srna.
org/wp-content/uploads/2018/01/RNNP-
Entry-Level-Competencies-2017.pdf

[38] Alden-Bugden D. The 
role and scope of the NP in 
Canada. The Nurse Practitioner. 
2019;44(9):8-10. DOI: 10.1097/01.
NPR.0000577972.50219.34

[39] Canam C. Illuminating the clinical 
nurse specialist role of advanced 
practice nursing: A qualitative study. 
Nursing Leadership. 2005;18(4):70-89. 
DOI: 10.12927/cjnl.2005.17836

[40] Martin-Misener R, Bryant- 
Lukosius D, Harbman P, Donald F, 
Kaasalainen S, Carter N, et al. Education 
of advanced practice nurses in Canada. 
Nursing Leadership. 2010;23:61-84

[41] Canadian Nurses Association. 
Position statement: Clinical nurse 
specialist. 2009. Available from: https://
hl-prod-ca-oc-download.s3-ca-central-1.
amazonaws.com/CNA/2f975e7e-
4a40-45ca-863c-5ebf0a138d5e/
UploadedImages/documents/Clinical_
Nurse_Specialist_position_statement.pdf

[42] Tomblin Murphy G, Sampalli T, 
Bourque Bearskin L, Cashen N, 
Cummings A, Elliott Rose A, et al. 
Investing in Canada’s nursing workforce 
post-pandemic: A call to action. Facets. 



Starting Somewhere: Advanced Practice Nursing in Canada
DOI: http://dx.doi.org/10.5772/intechopen.110245

31

2022;7(1):1051-1120. DOI: 10.1139/
facets-2022-0002

[43] Boamah S, Callen M, Cruz E. 
Nursing faculty shortage in Canada: A 
scoping review of contributing factors. 
Nursing Outlook. 2021;69(4):574-588. 
DOI: 10.1016/j.outlook.2021.01.018





Chapter 4

Application of Operations Research
to Healthcare
Jia Guo

Abstract

Operations research (OR) is significantly important to healthcare. OR
techniques can make efficient use of medical resources to enhance patients,
providers and agencies’ satisfaction. Given limited medical resources and high
demand from patients, the primary goal of OR is to use optimization models to
quantify the problem and apply mathematical algorithms to obtain a close-to-
optimal solution. For example, OR has been widely used to scheduling problems
by minimizing the number of nurses or maximizing demand coverage, while
keeping service regulations satisfied. In this chapter, we first give a brief
introduction of optimization models, followed by the application of OR to healthcare
problems such as nurse scheduling, home healthcare delivery and transportation
services for patients.

Keywords: operations research, mixed integer linear programming, mathematical
models, healthcare optimization, nurse scheduling, home healthcare delivery,
transportation service

1. Introduction

Operations research (OR) plays a critical role in healthcare of both rich and poor
countries, especially when the medical resources are limited and the patient demand is
high. OR techniques could be applied to optimize the use of medical resources,
signicantly improve service quality and reduce operations cost. For example, tech-
niques such as mixed integer linear programming (MILP) algorithms, heuristics and
data analytics could be used to design nurse schedules, patient-provider assignment
and transportation routes. The past experience has shown that it is possible to obtain
high-quality solutions to the most difficult planning and scheduling problems by
applying mathematical modeling and advanced decomposition techniques in
conjunction with intelligent heuristics.

The general idea of OR application to healthcare is to make decisions by
mathematical optimization models. Examples of mathematical formulation
on a nurse scheduling problem and a routing problem will be presented in
Sections 2 and 3, respectively. Before making decisions, we must have several
components that pass on to the optimization model our requirements. Components
include:
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1.Objective function

The objective function is the goal we wish to achieve. It can be the minimization
of “cost” (such as the number of hired nurses, overtime hours, or patients’ travel
distance), or the maximization of “profit” (such as hospital revenue, patient
demand coverage, or satisfaction level). Some problems require a multi-
objective function. For example, hospitals aim to achieve maximum patient
demand coverage with a minimum number of nurses.

2.Constraints

Constraints are the rules and regulations we must obey. For example, nurses
cannot work 20 hours a day, even though the violation of this rule can cover
more patient demand with fewer nurses. Constraints that cannot be violated are
considered “hard.” In addition to hard constraints, there are “soft” constraints
that can be violated with a penalty cost added to the objective function. For
instance, nurses are not encouraged to work more than 40 hours per week, but
overtime is allowed if all the demands must be covered. If a nurse works
overtime for an hour, then the one-hour penalty cost is added to the objective
function. That means all demand is covered at the cost of overtime.

3.Decision variables

Decision variables indicate what we are supposed to decide. For example, in a
home healthcare delivery problem, we need to decide on nurse-patient
assignment, nurses’ travel routes, and service start time at each patient’s location.

4.Parameters

Parameters are given as constants. For instance, when designing nurses’ travel
routes, we know the distance between every two locations. In real-life problems,
however, some parameters are uncertain, such as patient demand and travel
time, which may vary during different periods of the day. In such cases, robust
optimization will be involved to address uncertainty.

In practical cases, a mathematical optimization model usually contains thousands,
even tens and thousands of decision variables, making it extremely time-consuming
for commercial solvers (such as CPLEX or Gurobi) to get a good solution within a
reasonable amount of time. In reality, a lot of health institutes are reluctant to pur-
chase the license of commercial solvers due to the high price. Therefore, mathematical
algorithms (optimization-based heuristics or metaheuristics) are developed to solve
large-scale problems. Optimization-based algorithms usually require solutions to
mathematical models, but instead of solving the large-scale problem directly, the
problem can be decomposed or transferred to smaller and easier problems. Common
optimization-based algorithms include but are not limited to Lagrangian Relaxation,
Column Generation, Benders Decomposition, Cutting Plane Algorithm and so forth.
Metaheuristics do not rely on the type of the problem, but it must keep all the hard
constraints satisfied while searching for a close-to-optimal solution. Metaheuristics
include but are not limited to Genetic Algorithm, Greedy Algorithm, Tabu Search, Ant
Colony Algorithm, Simulated Annealing, and Memetic Algorithm. Even though
optimization-based algorithms and metaheuristics can find good feasible solutions
within a limited amount of time, they are both at the cost of optimality. The quality of
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solutions obtained from the algorithm significantly depends on the algorithm param-
eters, such as time limit and the number of iterations for each step.

The remainder of this chapter displays several examples of OR application to
healthcare, such as nurse scheduling, home healthcare delivery, and transportation
services for patients.

2. Nurse scheduling

Nurse scheduling is a critical branch of OR application to healthcare. Nurses are of
vital essence in hospital and clinic operations, generally accounting for more than 50%
of the budget [1]. The efficient use of nursing resources can directly impact a healthcare
system’s financial well-being. This is true for both public and private facilities, and
especially true for those that serve economically disadvantaged areas [2].

2.1 Problem description

In a nurse scheduling problem, the goal is to assign nurses to different shifts over a
one-or-several-week planning horizon. A shift usually lasts 6–12 hours with a fixed
start and end time. For example, the start and end time of the morning, evening, and
night shifts are (7 am, 3 pm), (3 pm, 11 pm), (11 pm, 7 am), respectively. The union of
all shifts covers the entire planning horizon.

The stakeholders in a nurse scheduling problem include nurses and patients. On
the side of patients, the demand should be covered as much as possible. That means a
sufficient number of nurses should be assigned to each shift, so that patients can
receive necessary medical treatment. Also, nurses’ skill qualification is of vital signif-
icance. For example, a nurse for a blood test cannot be assigned to help a patient with
her physical therapy.

On the side of nurses, the laws and regulations are mostly on hours of service. For
example, for each nurse, there is an upper and lower limit on the number of working
hours and working days per week, the number of consecutive working days and days
off, the number of consecutive working hours, the number of overtime hours per
week, the number of shifts per day, and the number of weekend shifts. In addition,
each nurse must rest for at least 8 hours between any two shifts assigned to her.

Furthermore, some clinics and hospitals allow nurses to report on their preference
for days and shifts before the schedule is decided. For example, if a nurse reports her
preferred working day is Sep. 28, and she will not be available on Oct. 1, then a
“profit” will be added to the objective function if a shift is assigned on Sep. 28, and a
“cost”will be incurred if she is scheduled to work on Oct. 1. Other factors contributing
to nurses’ satisfaction level include shift transition, work-day transition, and equity.
The shift transition happens if a nurse is assigned different shifts on two
consecutive days (e.g., morning shift on day 1 and evening shift on day 2). Shift
transition makes it harder for nurses to keep a regular life schedule. Work-day transi-
tion involves two cases: (i) 1-0-1 schedule: work on day 1, rest on day 2, work on day
3; and (ii) 0-1-0 schedule: rest on day 1, work on day 2, rest on day 3. Neither 1-0-1
nor 0-1-0 schedule is beneficial as they add an interruption to nurses’ work or rest.
Equity means the number of overtime hours, 1-0-1 schedules, 0-1-0 schedules, or any
other preference violations should be evenly spread among nurses. For example, it is
not ideal to assign nurse A 20-hour overtime, while asking nurse B not to work
overtime at all.
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2.2 Mathematical optimization model

The requirements for nurses and patients can be either “soft” or “hard” con-
straints, depending on the hospital or legal regulations. In this subsection, a mathe-
matical formulation for the nurse scheduling problem (Model 1) is presented. For
simplicity, we assume the planning horizon is 1 week. The objective function is to
minimize the number of uncovered demand hours, 1-0-1 violations, 0-1-0 violations,
and violation differences among nurses. The hard constraints include the upper and
lower limits on the number of working hours for each nurse in a week. Each nurse can
work at most one shift per day.

Sets and indices

a index for 1-0-1 or 0-1-0 schedule violation a

d index for day d

h index for hour h

i index for nurse i

t index for shift t

D set of days in the planning horizon

H set of hours on each day

LDn last n days of the planning horizon being scheduled

N set of nurses

T set of shifts

Parameters

α weight for an uncovered demand, assuming weight for 1-0-1 and 0-1-0 violation is 1

Ddh demand (the number of nurses required) in hour h on day d

Fht 1 if shift t covers hour h, 0 otherwise

Hi,Hi the upper and lower limits of the number of working hours for each nurse during the planning
horizon

ht the length of shift t, which is the difference between start and end time of shift t

ra penalty for a violations, a ¼ 1, 2, … ,Vmax

Vmax maximum number of preference violations allowed for each nurse

Decision variables

Pid (accounting) 1 if nurse i has a 0-1-0 pattern schedule starting on day d, 0 otherwise

Qid (accounting) 1 if nurse i has a 1-0-1 pattern schedule starting on day d, 0 otherwise

Udh uncovered demand on day d in hour h

Via (binary) 1 if nurse i has a violations, 0 otherwise

Xidt (binary) 1 if nurse i is assigned to shift t on day d, 0 otherwise
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Model 1

Minimize α
X
d∈D

X
h∈H

Udh þ
X
i∈N

XVmax

a¼1

ra Via (1)

subject to

1.Demand constraints

Udh ≥Ddh �
X
i∈N

X
t∈T

FhtXidt ∀ h∈H, d∈D (2)

2.Upper and lower limits on the number of working hours for each nurse in the
planning horizon

X
d∈D

X
t∈T

htXidt ≤Hi ∀ i∈N (3)

X
d∈D

X
t∈T

htXidt ≥Hi ∀ i∈N (4)

3.At most one shift per day for each nurse
X
t∈T

Xidt ≤ 1 ∀ i∈N, d∈D (5)

4.Definition of 0-1-0 and 1-0-1 violations

X
t∈T

Xidt þ 1�
X
t∈T

Xi,dþ1,t

 !
þ
X
t∈T

Xi,dþ2,t þ Pid ≥ 1 ∀ d∈DnLD2, i∈N

(6)

1�
X
t∈T

Xidt

 !
þ
X
t∈T

Xi,dþ1,t þ 1�
X
t∈T

Xi,dþ2,t

 !
þQid ≥ 1 ∀ d∈DnLD2, i∈N

(7)

5.Violation computation

X
d∈D

Pid þ Qidð Þ ¼
XVmax

a¼1

aVia ∀ i∈N (8)

6.Variables definition

Xidt, Pid, Qid, Via ∈ 0, 1f g ∀ i∈N, d∈D, t∈T, 0≤ a≤Vmax

(9)

0≤Udh ≤Ddh ∀ d∈D, h∈H (10)
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Objective function (1) consists of two terms. The first term is the weighted
demand uncoverage, that is, sum of the number of nurses required but not supplied in
each hour every day. If the hospital requires 10 nurses on Monday between 8:00 am
and 9:00 am, but only 7 nurses are assigned to this hour, then we have uncovered a
demand of 3, that is, UMon,8 ¼ 3. Instead of adding 3 directly to the objective function,
we add 3α to quantify the significance of demand coverage. The weight for an uncov-
ered demand (α) is usually larger than 1 because we give demand coverage a higher
priority. The second term is the penalty for 1-0-1 and 0-1-0 violations. Binary variable
Via ¼ 1 if nurse i has a 1-0-1 and 0-1-0 violations throughout the planning horizon.
Note that ra is usually a constant exponential of a. For example, if nurse i has 3 1-0-1
and 0-1-0 violations, then a penalty cost of e3 will be added to the objective function.
We use a constant exponential of a because we would like to improve equity among
nurses, that is, not to assign one particular nurse a large number of violations, while
giving other nurses few violations.

Constraints (2) define the number of uncovered demands in each hour every day.
On the right-hand side of (2), Ddh is the number of nurses required in hour h on day d.
The term

P
i∈N

P
t∈T FhtXidt indicates the number of nurses scheduled to work in

hour h on day d. We use “ ≥ ” instead of “¼” in this set of constraints due to the
following reasons:

1. If Ddh �
P

i∈N
P

t∈T FhtXidt ≥0, then there is no over-coverage in hour h on day
d. Even though constraints (2) require the variable Udh to be greater than or
equal to Ddh �

P
i∈N

P
t∈T FhtXidt, the objective function automatically makes

Udh ¼ Ddh �
P

i∈N
P

t∈T FhtXidt due to its nature of minimization.

2. If Ddh �
P

i∈N
P

t∈T FhtXidt <0, then there is over-coverage in hour h on day d.
Since variable Udh is defined to be nonnegative, Udh ¼ 0.

Constraints (3) and (4) force each nurse to work between Hi and Hi hours in the
planning horizon. Constraints (5) require a nurse should work at most one shift per
day. Constraints (6) and (7) indicate whether nurse i has a 0-1-0 or 1-0-1 violation
starting on day d. Take constraints (6) for example, if nurse i rests on day d (i.e.,P

t∈T Xidt ¼ 0), works on day d + 1 (i.e.,
P

t∈T Xi,dþ1,t ¼ 1) and rests on day d + 2 (i.e.,P
t∈T Xi,dþ2,t ¼ 0), then to make constraint (6) satisfied, binary variable Pid must

equal 1, indicating nurse i has a 0-1-0 violation starting on day d. Constraints (8)
calculate the total number of 0-1-0 and 1-0-1 violations. Constraints (9) and (10) give
variables definitions.

3. Home healthcare delivery

Home healthcare (HHC) delivery plays an important role in medical service,
especially for patients with chronic illnesses and ambulatory disabilities. Instead of
requiring patients to travel to hospital for medical treatment, hospitals schedule qual-
ified nurses to provide service for patients at their place of residence. The quality of
the weekly and daily schedules assigned to the nurses can impact the level of service
patients receive, as well as nurse productivity and job satisfaction. Efficient patient-
nurse scheduling and routing can significantly reduce the cost and improve the service
quality of HHC.
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3.1 Problem description

In a home healthcare scheduling and routing (HHCSR) problem, nurses are
scheduled to provide medical treatment for patients who reside in different locations
of a city. On each day of the planning horizon, a nurse starts from home (or a depot),
visits patients that are assigned to her, and returns home. Decision variables include
(i) nurse-patient assignment, that is, which nurse should be assigned to visit each
patient; (ii) the travel route of each nurse (i.e., visit sequence of patients for each
nurse); and (iii) nurses’ arrival time at patients’ home. The objective of an HHCSR
problem includes but is not limited to the minimization of nurses’ travel distance and
the maximization of patients’ satisfaction level. Details of each stakeholder will be
discussed in the remainder of this subsection.

3.1.1 Patients

Before the agency (clinic or hospital) designs nurses’ assignments and routes,
patients request visits with specific service dates, time windows, and skill require-
ments. Nurses’ schedules and routes are designed based on the information from
patients. In addition to meeting the requirements on time and skill qualification, the
agency should try to keep the continuity of care (CoC) for patients with multiple visits
in the planning horizon by assigning the same nurse to a patient. CoC has the benefit
of maintaining treatment consistency as the nurse becomes more familiar with the
patient’s physical condition and treatment details.

3.1.2 Nurses

To ensure the nurses can provide high-quality service for patients, the daily work-
load of each nurse is limited to a specified range. The workload can be associated with
the number of working hours, the number of patients serviced, and the type of
medical treatment offered by the nurse. In addition, nurses usually have agreements
with the agency on the start and end time of each day. However, in some cases, nurses
are allowed to work overtime to complete more requested visits. Moreover, the dif-
ferences in workload among nurses with the same skill level should be minimized to
achieve the objective of equity. Finally, to provide a healthy working environment, a
lunch break is taken into account.

The requirements from patients and nurses can be either “hard” or “soft” con-
straints in the optimization problem, depending on the agreement among patients,
nurses, and the agency. If a constraint is relaxed as a “soft” constraint and is violated
in a schedule, then we should add a penalty cost to the objective function.

The above paragraphs describe the basic version of a HHCSR problem. In prac-
tice, the problem can be extended and involve more stakeholders. For example, in
some cases, on each day of the planning horizon, nurses start from pharmacies,
visit patients to drop off medicine, provide medical treatment, and collect biological
samples (such as blood or tissue). After visiting all the scheduled patients, nurses
deliver all collected biological samples to laboratories for tests [3]. In such cases,
besides decisions in the basic version of a HHCSR problem, patient-pharmacy
assignment and pharmacy-laboratory assignment should be made. Furthermore,
vehicle capacity must be considered due to the transportation of medicine and
biological samples.
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3.2 Mathematical optimization model

In this subsection, we assume the nurse-patient assignment is completed by clus-
tering based on the geographical locations of patients. Model 2 decides the sequence of
requested visits assigned to nurse w on day d, as well as the service start time of each
visit. The objective is to minimize the travel time, the number of hours a visit is
completed outside of the patient’s time window, and the number of hours nurse w
works overtime. Model 2 makes use of following notation.

Sets and indices

i index for requested visit

Idw set of all requested visits to be completed by nurse w on day d

Parameters

α penalty weight of travel time in the objective function

hsdw, h
e
dw start and end time of nurse w’s shift on day d

hsi , h
e
i start and end time of the time window for requested visit i

ti service time for visit i; amount of time nurse w spends on visit i excluding travel time

τii0 travel time from the location of requested visit i to that of i0

Decision variables

Tdiw (continuous) time when nurse w begins treatment for visit i on day d

Xdii0w (binary) 1 if visit i0 is scheduled immediately after visit i for nurse w on day d, 0 otherwise

YVS
diw,Y

VE
diw (continuous) length of time window violation for an early or late arrival of nurse w for visit i

on day d

YWS
diw,Y

WE
diw (continuous) number of hours outside of the start or end time of a shift for nurse w on visit i

on day d

Model 2 (for fixed nurse w on day d)

Minimize α
X
i∈ Idw

X
i0 ∈ Idw

τii0Xdii0w þ
X
i∈ Idw

YVS
diw þ YVE

diw þ YWS
diw þ YWE

diw

� �
(11)

subject to.
Each visit has a predecessor and successor on a route

X
i0 ∈ Idw

Xdii0w ¼ 1 ∀ i∈ Idw (12)

X
i∈ Idw

Xdii0w ¼ 1 ∀ i0 ∈ Idw (13)
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Violation of patient time windows

YVS
diw ≥ hsi � Tdiw ∀ i∈ Idw (14)

YVE
diw ≥Tdiw þ ti � hei ∀ i∈ Idw (15)

Violation of shift start and end times

YWS
diw ≥ hsdw � Tdiw ∀ i∈ Idw (16)

YWE
diw ≥Tdiw þ ti � hedw ∀ i∈ Idw (17)

Subtour elimination constraints

Tdiw þ τii0 þ tið Þ �M 1� Xdii0wð Þ≤Tdi0w ∀ i 6¼ i0 ∈ Idw (18)

Variables definitions

Xdii0w ∈ 0, 1f g ∀ i 6¼ i0 ∈ Idw (19)

YVS
diw, YVE

diw, YWS
diw, YWE

diw ≥0 ∀ i∈ Idw (20)

Tdiw ≥0 ∀ i∈ Idw (21)

Objective function (11) contains two terms. The first term minimizes the travel
time. The second term minimizes four components. The first two components repre-
sent the length of time window violation for an early or late arrival of nurse w for visit
i on day d. The third and fourth components are the number of hours outside of the
start or end time of a shift for nurse w on day d.

Constraints (12) and (13) ensure that each requested visit has exactly one prede-
cessor and successor on a route, assuming there is a dummy origin and destination.
This makes the route a closed loop. Constraints (14) and (15) calculate the number of
hours a visit is completed outside of its time window. Constraints (16) and (17)
compute the number of hours nurse w works overtime. Constraints (18) prevent
the model from creating subtours among the requested visit locations. Constraints
(19)–(21) define the variables range.

4. Transportation services for patients

Transportation services for nonemergency medical appointments are of vital
importance, especially to financially disadvantaged patients. In urban communities, a
lot of poor patients cannot afford a car, and thus they have to rely on public
transportation to keep medical appointments. However, public transportation is
insufficient and inconvenient for people with ambulatory issues. As a result, clinics
experience high cancelation/no-show rates. Moreover, many patients do not have the
means to pick up their medicine after appointments, which makes their situation even
worse. Good transportation services can significantly help patients to keep appoint-
ments and save operations costs of the clinic [4].

Unlike the problem described in Sections 2 and 3, offering transportation services
for patients can hardly be integrated into one single optimization model but involves
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multiple problems such as the prediction of no-show rate, the decision on transporta-
tion mode, and the assignment of transportation services. The remainder of this
subsection introduces details of each problem.

4.1 Prediction of no-show probability

When designing transportation services for patients with nonemergency medical
appointments, we first need to investigate the impact of transportation barriers on
no-show, and predict the no-show probability assuming the transportation service is
not available. This can be achieved by collecting patients’ historical data, such as home
address, transportation difficulty level, transportation mode, ambulatory issue, and
travel time, whether they have chronic diseases, and whether they kept their
appointments. Then, statistical analysis can be conducted to predict the no-show
probability based on those factors, and verify whether the transportation barrier
significantly impacts the no-show probability. Logistic regression models can be
applied to predict the probability. This step shows whether providing transportation
services is necessary, and recognizes the group of patients that need transportation
services [5, 6].

4.2 Decision on transportation mode

Unlike regular urban transportation, transportation services for patients
must be uniquely designed due to patients’ weak physical conditions. Therefore,
the transportation mode should meet the following requirements. First, the
transportation mode should allow patients to either sit or stand. For example, it
is improper to offer free bicycles to patients. Second, some patients have
ambulatory issues, so the transportation mode must have enough capacity to hold
wheelchairs. Third, some clinics or hospitals do not have bus stations nearby, so the
transportation service should give patients a ride to their destination. Finally, the
transportation mode should allow patients to receive service without long waiting,
especially in areas of severe weather. Based on the above requirements, taxis and
shuttle buses with short intervals are common transportation services provided for
patients.

4.3 Vehicle routing-based optimization problem

The vehicle routing-based optimization problem is a crucial branch of
transportation services if shuttle buses are offered. In a regular vehicle routing
problem, vehicles depart from a depot, visit several locations and return to the
depot. In a medical situation for patients, each vehicle starts from the clinic, visits
several stops to pick up and drop off patients, and goes back to the clinic. In this
optimization problem, we need to decide the number of vehicles, the route of each
vehicle, and the vehicle’s arrival time at each stop. With a rough estimation of the
number of patients at each bus stop, we should also take vehicle capacity into
consideration. Moreover, the shuttle interval and travel time must be restricted to
an upper bound for the sake of patients’ health conditions. The objective can be
minimization of vehicles’ fixed cost, travel cost, patients’ waiting, or travel time.
Examples of vehicle routing problem models can be found in Luo et al. [7] and
Guo et al. [4].
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5. Summary

Operations research has been widely applied to healthcare by maximizing the
benefits of all stakeholders with a limited amount of medical resources. In addition to
nurse scheduling, home healthcare delivery, and transportation services for patients,
other problems such as operating room and surgeon assignment, inventory manage-
ment of medical material, and healthcare project prioritization can also be addressed
by mathematical models and algorithms.

Besides knowledge and skills in healthcare management, mathematics, and com-
puter, expertise in other fields plays a crucial role in OR application. For example,
topology and network theories are of vital importance in transportation design, and
inventory techniques can significantly improve the order and storage decisions of
medical material. The OR application to healthcare is a combination of mathematics,
computer skills, medical knowledge, and a variety of interdisciplinary expertise.
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Chapter 5

Nurse Practitioners “Insider” 
and “Outsider” Roles and 
Responsibilities Enabling a 
Quality Managed Delivery of 
Contemporary Medical Imaging 
Services
Chandra Rekha Makanjee

Abstract

Nurse practitioners (NPs), as key healthcare professional, play a critical role in 
the provision and coordination of care, prevention of adverse events, health service 
throughput, and patient outcomes. Patient experience is considered as one of the pillars 
of quality in healthcare, along with patient safety and clinical outcomes. Based on the 
aforementioned, nurse practitioners have a vital role in providing clinical nursing care 
to patients within or outside of the immediate medical imaging (MI) working environ-
ment. Their evolving role expansion in medical imaging is documented in the literature. 
The purpose of this chapter is to create further awareness of the nurse practitioner in 
medical imaging.

Keywords: quality, management, contemporary, services delivery, nurses

1. Introduction

In health care organizations, nurse practitioners (NP) play a pivotal role in serving 
as a liaison between multi disciplines including the temporary team membership 
in medical imaging (MI) enabling patient care management that strives to achieve 
consistent, high-quality care [1]. The principle of quality is implicit in healthcare and 
includes aspects of accessibility, appropriateness, affordability, availability, effectiv-
ity, efficiency, integratedness, and safety [2]. Additionally, the continuity of care and 
wellbeing concept which goes beyond the healthcare complex is essential. Continuity 
is conceptualized as multidimensional, encompassing three specific domains—rela-
tional, management, and informational continuity—with emphasis placed on their 
interrelations. Continuity of care (CoC) is an important aspect of quality, safety 
and efficient manner. CoC implies the delivery of services in a coherent, logical, and 
timely fashion [3]. These NPs form an integral part in the continuity and holistic care 



New Research in Nursing – Education and Practice

46

using the nursing process of assessment, diagnosis, planning, implementation, and 
evaluation. Including nursing care to individuals’ families, communities, or popula-
tions by using critical thinking, skill, professional competence, and evidence-based 
knowledge.

MI technology is a healthcare resource intertwined and shared across the multilay-
ered healthcare delivery, medical specialties, and patient care. Their services are cru-
cial in the management of various diseases contributing toward CoC, ranging from 
primary prevention, timely detection, and diagnosis to treatment and post-therapy 
rehabilitation or palliative care and as well as for fluoroscopic real-time visualization 
of different types of pathology and image-guided diagnostic tumor sampling for 
pathology work-up and therapeutic interventions. It aligns with the recent endeavor 
on the role of medical imaging in value-based healthcare. Including the timely 
diagnosis highly reliant on the accessibility, effectiveness, efficiency in utilization of 
the imaging technology [4, 5]. It consists of both ionizing and non-ionizing imaging 
modalities. The ionizing modalities are general radiography, fluoroscopic imaging 
examinations, mobile radiography, portable radiography, mammography, computed 
tomography, angiographic and interventional angiographic imaging examinations, 
diagnostic nuclear medicine whereas non-ionizing imaging modalities include diag-
nostic ultrasound and magnetic resonance imaging. The different examination types 
with its respective imaging modalities and the interpretation of the imaging series are 
used to diagnose, monitor, or treat medical conditions [4, 6]. From an NP perspective 
technology form an integral part of the nursing profession and it is expected of them 
to have that specialized knowledge and insight to recognize, prevent and care for 
possible complications related to MI examination types [7].

The purpose of the chapter is to provide a bird’s eye view of the roles and responsi-
bilities of the NP in MI as an “insider” and “outsider” as the patient journeys through 
the various points within the healthcare system.

2.  The nurse practitioner’s scope of practice and diagnostic  
decision-making processes

Quality of care improvement within a healthcare team differs in terms of educa-
tion, expertise, and competencies. For example, a rich mix of qualified staff with 
postgraduate qualifications is associated with better clinical outcomes. Globally, there 
is a widening gap between the supply and demand of healthcare workers indicating 
a need for an urgent response. Within the bigger picture at the global level bridging, 
this gap is complex and complicated. Several factors impact the balance of demand 
and the supply of timely and appropriate care. Within this context, the number of 
healthcare professionals is only one aspect impacting access to care. In this regard, 
NPs are positioned in settings such as government roles, public health, academia, 
clinical care, leadership, and private industries with the ability to develop a creative 
and effective network to respond to multifaceted problems. Dynamic NPs practicing 
to its full scope can assist in addressing health system demands [8].

Before this can occur, a clearer understanding and national application of the 
NP scope of practice is required [9]. Any ambiguity surrounding the practice scope 
of NP impacts the profession’s ability to respond to health system challenges. NP 
scope of practice is defined and regulated among others by their education, training, 
clinical experience, registration standards, endorsements and notations, positions of 
employment, clinical protocols, and guidelines. Efforts to recognize new professions 
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or modify the scope of practice for existing health professions usually require the 
enactment of or amendment to state law, a process that is typically slow and, at times, 
adversarial. For example, in the United States of America, states often solicit input 
on proposed changes from stakeholders, including professional associations and, to 
a more limited extent, consumer groups [10]. According to Gleason et al. the scope 
of practice laws is not the barrier as perceived to be [11]. These authors advocate 
that NPs to be prepared and accountable for playing an active role in the diagnostic 
process, not that they assume accountability for making medical diagnoses. However, 
a challenge is a false perception that scope of practice laws prohibits NPs from par-
ticipating in the diagnostic process. The lack of consistency across states’ scope of 
practice laws and terminology used to describe the role of NPs in medical diagnosis 
could contribute to the confusion. Therefore, encouraged to adopt clear and common 
regulatory language that contributes to the medical diagnostic process, is within the 
NPs scope of practice [11].

However, the reality is that these professionals significantly contribute to the 
medical diagnostic process, in terms of observations, diagnostic thinking, clinical 
judgment, reasoning, and interpretations of findings. Gleason and others believe that 
NPs are essential members of the diagnostic team. Though there is a clinical medi-
cal diagnosis by medical healthcare professionals assigned based on a syndrome or 
disease based on a set of signs, symptoms, and other findings. One could argue that 
a nursing diagnosis is based on a clinical judgment based on a holistic approach not 
only isolated to their health conditions but expands beyond the immediate clinical 
context including family members and community. However, these practitioners 
also function in acute, chronic, and high-pressure critical medical environments 
and expectation to identify and intervene through an action plan. This process of 
diagnostic decision-making encounters includes diagnostic tests like medical imaging 
encounters that NPs are directly or indirectly involved [11].

From a MI quality management perspective, MI service refers to an understanding of 
the importance of quality as a determining factor in competitiveness such as globaliza-
tion, technological evolution, increased competition, changes in the profile of patients in 
these services [5]. Like any health service, it is an open system and suffers the action of 
the environment that constantly changes, while it contributed to the emergence of a new 
way of seeing its internal and external relations to meet new demands of imaging ser-
vice. Quality of services that occupy an important place in health care is imbued to seek 
excellence and sustainable development with a focus on risk management, quality of 
exams, reports, and patient safety improvements [12]. Nursing influences and adds value 
to the practice in radiology and imaging diagnosis by incorporating assessment skills and 
initiatives of evidence-based practices, and the nurses’ specialization in MI is recognized. 
Disseminating this specialty and producing knowledge, as well as the methodology of 
nursing accreditation in this space, require attention, as they are associated with the 
redefinition of the roles of NPs and other members of the health team [6].

The quality of service regarding the CoC for instance includes on-MI NPs who are 
responsible for the handoffs and safe transition of patients between inpatient wards 
and MI departments. CoC occurs through verbal and written reports. That CoC was 
disrupted because of breakdowns in verbal and written communication. In a study by 
Carley and others several participants echoed the limited communication about what 
happened in the MI procedure during handoff. Information shared verbally between 
the sending and receiving nurses varied. To overcome this shortcoming, a suggestion 
was to focus on the specifics about the procedure when interacting with medical 
imaging NPs [13].
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3. Nurse practitioner referrer and medical image interpreter role

MI studies usually come from referring clinicians during a medical encounter 
who seek radiological input, and directly receive the output (reports). Referring 
clinicians can be considered as “intermediate customers”. Similarly, it is not unusual 
for NPs to complete a request order, initiate an imaging referral, varying from coun-
try to country. For example, within an Australian primary healthcare context, NPs 
scope is limited to completing referrals for chest and pelvis radiographic examina-
tions. Restrictions also apply to other imaging examinations such as Dopplers and 
Dexa scans. These are essential for NPs to be able to access if they are to provide 
appropriate primary health care and address often urgent health needs without 
the delay. For example, there are legislative changes proposed by the Australian 
Capital Territory Government with regard registered NP registered by the Nursing 
and Midwifery Board of Australia with regard to advanced practice. Like working 
independently and collaboratively within the ambit of expert critical care context. 
Includes among other like core activities, such as diagnosis and treatment of medi-
cal conditions, prescribing medicine and requesting and interpreting diagnostic 
examinations (e.g., blood tests and MI examinations) [14].

One of the arguments is the fear of over or under diagnostic tests that would or 
would not have been ordered by the medical officer. Though the potential benefits 
of NPs in terms of saving time and satisfaction, there are also excessive requests 
that could potentially result in additional time, additional expense and increased 
resource utilization, unnecessary radiation exposure, and potential morbidity. Risk 
of additional tests following the physician’s examination. Additional projections of 
the same/adjacent or different regions can be ordered because the first projection did 
not demonstrate the problem, or another injury was discovered during the con-
sultation. The “to and froing” like unnecessary trips to imaging become necessary, 
resulting in both the time constraints for treatment and the inconvenience to the 
patient [15, 16].

The request order is an effective and efficient medium of communication between 
the refer and the recipient on behalf of the patient. The request order is an essential 
part of the justification for the examination, a medico-legal requirement, provides the 
cue for the type of MI examination through verification and confirmation with the 
patient, the planning of the MI examination, compiling a radiological interpretation 
and report triggering an action plan and form part of the medical record keeping. 
For example, often MI services are rendered outside of the immediate MI section, 
such as intensive care units, emergency and trauma settings, and ward settings. In 
these instances, the justification expands beyond the imaging justification principle. 
These requests ideally are restricted to patients on life-support machines or those 
with medical conditions where nursing care and treatment could be seriously affected 
if transported to the imaging section. If the examination requested could be done 
in the MI section with a better outcome, the MI team should consult the referring 
doctor and nurse looking after the patient regarding the advisability of moving [17]. 
In other words, the referring doctor should always consent to any changes to the 
mobile imaging service requested. A chore in the element is quality of the information 
and processing the referral in a timely manner in achieving a high impact quality MI 
outcome. Bearing in mind that multiple patients and patient acuity levels can prevent 
the attentiveness needed to process orders in a timely manner. A good working rela-
tionship between the doctor, radiographer, and nurse is cardinal in acquiring quality 
diagnostic images [18].
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In most instances, the refer could make a request electronically through the 
radiology information system (RIS) or paper-based and especially in an emergency 
by telephone and or bleep system. Digital patient records enable and ensures seamless 
communication between the departments. If this record is not available and con-
figured in a way that the MI professionals can access and utilize. Inaccessibility and 
timely access could result in errors, impact safety, compromise the quality of exami-
nation, accuracy of results, or potential for delays. It is essential for NPs as referrers to 
liaise with all involved parties in establishing the information that should be shared 
at this stage. For example, documenting not only the presence of an intravenous line 
but also the size of the line can be essential information for MI sections like contrast 
media-related imaging examinations. Considerable time can be lost if MI staff must 
track down the referring NP to find out if an intravenous line is capable of the high 
flow required for some intravenous MI contrast agents.

With modern MI computer science and technological advancement, a chore 
component of clinical practical applications such as medical diagnosis, treatment 
planning, and for instance surgical navigation [17, 19]. Including a wide array of tech-
nological networks among other social media and e-health data use has resulted in a 
massive progression in the way MI services are delivered [20]. An essential element 
throughout these processes is the filtration of the quality documented information 
in the delivery of quality, evidence-based nursing practice. Since NPs accountability, 
roles, and responsibilities expand across settings from the micro-level clinical bedside 
to an administrative office role at the meso and or macro level in an organization. 
According to Zadvinskis et al., and Abuzaid and others recognise the value of artifi-
cial intelligence (AI), like health information system, electronic health records; and 
digitised order entry and decision aid support in medical imaging and robotics. These 
cognitive technologies are less invasive and more accurate tools for diagnosis and  
treatment. The recommendations are for organizations to invest in these technolo-
gies, refine the policies and align with nursing practice and integration into nursing 
education and professional development [21, 22]. Clinical data provide a holistic and 
collaborative understanding of the clinical condition and the management of patient 
care. Digital management systems can be of value in terms of data storage which can 
be transformed into stored electronic clinical data for utilization to provide safe and 
effective patient care. The design of these clinical systems should address workflow 
and must be done on a continuous and iterative approach based on identified needs. 
Good record-keeping is an integral part of patient care. Documentation should 
extend beyond the confines of the diagnostic report. An integrated “event details” 
section would allow important information to be recorded through an integrated 
clinical environment platform. As part of the patient clinical notes and discharge 
summary, thus reducing the risk of conflicting information between patient informa-
tion held on the RIS and information in the patient notes. Thereby, maintain consis-
tent continuity of patient care and help to inform future decisions regarding patient 
management and MI examinations [23].

The professional NPs in a study by Makanjee et al. were eager to expand their 
scope of practice, specifically to include the interpretation of radiographs [24]. Based 
on their wish to provide feedback to patients who are anxious or in transition between 
MI and another point of contact and to compile evidence-based nursing notes. NPs 
are usually the first to prepare the patient for MI examinations, read the radiological 
interpretation report, and provide the interpretation to the clinician. Hence, it is very 
important for the NPs to have a basic understanding of Chest radiographic findings 
to sharpen their assessment skills, promote patient safety, and alter their actions to 
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benefit the patient [25]. Several studies have shown evidence that NPs can interpret 
plain radiographic, CT, and ultrasound images through experiential learning or 
formal training [25, 26]. The evolving nature of this role has occurred in response to 
emergency departments’ necessity to discover innovative ways to improve service 
delivery also linked to other subspecialties within the hospital is the timeliness of 
the accessibility and delivery of these images. A solution could be to device process 
metrics to provide an indication on aspects of the value of delivery in terms of the 
timeliness of the information delivery and its applicability to appropriate levels of 
specialization and subspecialties to interpret [5].

4. NP roles and responsibilities in the immediate MI environment

NPs caring for patients in MI started in the 1970s because of multimodality, 
cutting-edge imaging technologies. Thereby, the potential to improve efficiency, grow 
service lines, and improve the visibility of MI departments. A challenge in the immedi-
ate MI working environment could be adapting from having stable nursing care plans 
and routines to the frequency of changing plans when a patient is a switch between 
modalities. In close collaboration with multidisciplinary teams in imaging services, 
ensuring also that policies, guidelines, and protocols are complied with and contribute 
toward enhancing effective improvements [24, 27, 28]. For example, during the general 
or plain radiographic examination depending on the patient’s characteristics, the com-
petency of the radiographer and equipment ensuring the patient’s comfort while in the 
MI examination room, the orienting and supporting the patient’s immobility during 
the exam, interdependent on patient cooperation, such as holding breath for a while. 
Providing a calm and relaxed environment for the patient is indeed vital. Complexities 
may arise when patients require sedation, especially in the pediatric population group. 
Often requires scheduling in coordination with the hospital’s specialized nursing 
care center and medical specialist. According to Ruess and the authors, there were 
inconsistencies in terms of the method of administration and type of medications. 
A confounding factor was the variable levels of experience [29]. To resolve this issue 
representatives from nursing staff and physicians from pediatric radiology, pediatric, 
anesthesia, and quality services representatives, formed a multidisciplinary team. 
The review entailed using institutional and national regulatory authorities’ guidelines 
and protocols to standardize the ordering process, pre-sedation history and physical 
examination, physician training and staffing, and sedation medication protocols. 
Implementing a sedation pathway enhanced the safety, effectiveness, and efficiency of 
sedation medication for routine diagnostic imaging procedures [29].

Another area is the fluoroscopic imaging procedures where NPs play a chore role 
whether it be outside or within the immediate MI section. The Fluoroscopy MI tech-
nique uses ionizing radiation to obtain real-time moving and or static images of inter-
nal structures and functions on a display screen and guide the procedures [30]. NPs 
take on numerous roles during fluoroscopically guided interventions (FGI) procedures 
ranging from working in a radiation environment to operating fluoroscopy equipment 
where permissible by law. The patient care processes pre-, during post-fluoroscopic 
examinations. For instance, to improve the quality of the images and to obtain a safe 
report, before starting the exam, the nursing professional checks if the patient has 
prepared as requested when scheduling the exam. Fluoroscopic examinations like 
other modalities such as CT, MRI, and US include the administration of contrast agents 
associated with the patient’s physiological condition. During this process, NPs together 
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with MI professional team include safe medication management in contemporary 
clinical practice. Record keeping is central for risk management (e.g., contrast reac-
tions and extravasations) and medico-legal reasons. Knowledgeable of the associated 
risk with contrast agent administrations include the knowledge of characteristics of 
the type of contrast agents and its suitability among other in conjunction with the 
catheter selection, cannulation site, etc. [7]. Occupational risks include radiation 
exposure, slips, trips, falls, and potential head injuries, along with potential exposure 
to chemotherapy, bodily fluids, and other pathogens, which are the most common 
risks faced by multidisciplinary team members including medical imaging NPs [31].

5.  Nurse practitioner roles and responsibilities outside the immediate MI 
environment

Most hospitals are equipped with the provision of MI services away from the 
immediate MI section. In this section, the focus shifts toward, critical care units, 
theater, ward MI examinations, and remote mobile MI services [17]. As already men-
tioned, NPs are vital in the management of patients for ionizing and non-ionizing 
MI examinations. In the previous section, the role of non-medical imaging NPs 
was briefly touched upon in terms of handovers and the importance of an effective 
efficient manner of communication information exchange. An integral component 
is the competency, roles, and responsibilities of the contemporary multidisciplinary 
team members in aligning, coordinating, cooperating, collaborating, and com-
municating in critical decision-making processes and procedures regarding MI 
examinations protocols in maintaining and sustaining the seamless clinical medical 
CoC and wellbeing of the persons. For example, peripherally inserted central catheter 
insertion by NPs under fluoroscopy guidance has been shown to be a safe and suit-
able alternative to radiologist insertion with similar technical success and similar 
long-term complication rates. It could have flow-on effects in terms of cost reduction, 
provision of technical ward support, and allowing radiology medical staff the time to 
perform other fluoroscopic or angiographic procedures [32]. Central to and interwo-
ven is technology as an enabler, facilitator, and mediating the network of interactional 
processes in achieving these seamless quality outcomes in patient management. The 
overarching and golden thread to be considered, is the holistic care and safety culture.

Pros could be ease of access where transferring a patient to the MI section could 
result in compromised care in terms of their unstable medical condition affecting both 
the treatment and nursing care. Also, requires careful consideration in terms of radia-
tion safety and the quality of the completeness of an MI examination. For example, one 
needs to ensure that the physical environment is radiation safety compliant, like the 
thickness of the walls in theater and critical care units. Considerations include radiation 
protection control measures during mobile radiography such as bed distancing and 
protecting patients, themselves, and members of the public visiting the ward/unit. So, 
the timing of an MI examination, if possible, can be negotiated to avoid unnecessary 
exposure to the public unless critical. Some of the most common MI examinations 
performed is the chest radiographic imaging examinations. The most common indica-
tions for performing portable MI examinations are to check for positions of tracheosto-
mies, nasogastric tubes (NGs), central lines or central venous catheters (CVCs), trauma 
injuries, pacemakers, and other medical conditions of patients who require special care. 
Other MI examinations can also be performed, but dependent on the type of MI equip-
ment and its characteristics, the quality of radiographic images, and safety [17].
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Prior to commencing a MI examination, a written MI request should be made. 
Apart from the medico-legal requirement and justification aspect, the radiographer 
needs to plan the imaging examination, select an appropriate image receptor, ensure 
the equipment is optimally functioning and appropriate imaging exposure param-
eters are selected and may require additional accessories such as immobilization aids. 
Assess the patient’s condition in liaison with the NP. The NPs are responsible for the 
patient knowing condition and patient’s needs. The radiographer and NP collabora-
tively coordinate the immobilizing, positioning of the patient, and the image receptor 
device to acquire the required radiographic projection of the body part of interest. At 
the end of the imaging examination, the NP or referring doctor should be informed of 
when the outcomes of the imaging examination are likely to be available [17].

6. An overview of shared roles and responsibilities on safety culture

An important aspect throughout any MI examination is aspects of infection control 
and cross-contamination. Any infection control measures should be communicated to 
the MI professionals and infection control protocols always be adhered to. Include the 
MI equipment and its accessories and radiation safety protective gear. For instance, 
theater and mobile MI equipment and its accessories should ideally be dedicated units 
kept on site. During an imaging examination, it is advisable to cover the image receptor 
with a suitable cover material (double-bagged if required) to prevent contamination 
from body fluids. Also, take into consideration that the material used will not create an 
artifact and is radiolucent. As would compromise the quality of the MI examination 
and risk the safety of the patient. When dealing with highly contagious infections wear 
appropriate personal protective equipment (PPE). All contaminated gear such as the 
covers and PPE placed in the correct waste bins. Occasionally, NP would be required 
to assist in the imaging of these patients. The principles of barrier nursing techniques 
of infection control are necessary. During this process, the role and responsibility of 
the radiographer and NPs knowledge of body part positioning, aligning of the image 
receptor, and following instructions from the radiographer is important in ensuring 
that safety is maintained without compromising the quality of the MI examination.

Following the MI radiation safety guidelines are significantly important. NPs 
should be knowledgeable about radiation safety rather than learning on the job from 
hearsay. Practical errors and feedback and annual training on radiation protection 
and safety and should be included in an occupational dose monitoring program. Basic 
radiation protection principles can be summarized as, time, distance, and shield-
ing. All radiation protection strategies are fundamentally related to one or more of 
these rules. Using personal dosimeters ensures the management of the duration of 
stay in an area with high radiation levels and the monitoring of accumulated doses. 
Use radiation protective gear such as lead aprons, thyroid shields, and lead glasses. 
Justified by the role of the NP during fluoroscopic guided intervention who is in 
proximity monitoring the patient, an advocate for the patient, and reporting back 
all pertinent information related to potential safety concerns. A mobile lead shield 
that is transparent, at least on the upper half, can be used to create a protected area 
at the nurse workstation. NPs who take on the role of a procedure assistant will move 
around the room and therefore will require the same thickness apron in the front and 
back. Ceiling-suspended shields are also very effective at reducing radiation dose to 
the upper body and the lenses of the eyes [17, 33].
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Like their MI professional counterparts, medical imaging NPs who are pregnant 
or planning to become pregnant do not need to modify their duties related to work-
ing in radiation environments [34]. Pregnant radiation workers should declare their 
pregnancy to a radiation safety officer and acquire a fetal dosimeter in addition to the 
occupational dosimeter worn under PRE at the level of the conceptus, used to moni-
tor the dose to the conceptus. The dose to the conceptus is restricted to a much lower 
level than that of the worker [31].

7. Conclusions

In conclusion, this chapter provided a snapshot of the NPs integrated roles and 
responsibilities as part of the contemporary MI team both within and outside of an 
evolving technological medical imaging environment and service delivery. This chap-
ter adds to the contribution, performance, and recognition of their work. Essentially, 
MI professionals (radiologists and radiographers) should acquaint themselves with 
the scope of practice of NPs and vice versa to achieve an optimal quality outcome for 
the patient. This could be achieved through sharing teaching, research, continuous 
professional development, evidence-based practice forums; working collaboratively 
in developing quality management improvement plans, protocols, and guidelines in 
the management of the patient. Lastly, at the regulatory professional level, the scope 
of the profession and practice to enhance the capabilities and standards of practice, 
and to provide Continuing Professional Development (CPD) to NP to keep up-to-date 
with any developments in the safety area.
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Chapter 6

Palliative Care
Marvin J. Gordon

Abstract

Palliative care bridges the gap between medically focused care with case
management support, and hospice with focus on comfort only in the last 6 months of
life. A multidisciplinary palliative team provides support, both medical and
psycho-social, regardless of time to end of life. Patients do not forego any treatments
or interrupt any current physician relationships when enrolling in palliative care.
Programs may be in-patient, clinic based, home based, telehealth or a combination of
venues. 24-hour availability is encouraged. Coordination with the existing medical
team and the health plan is a key to success. Periodic rounding between the palliative
providers and the health plan team facilitates making the managed care system
seamless for members and providers. The most common adult diagnosis is cancer, but
severe progressive disease of any organ system may be appropriate for referral. Some
patients may stabilize or even improve. Pediatric palliative care is somewhat
different with the diagnosis more likely being genetic, developmental, or neurologic.
Severe diseases in children may be chronic and end of life discussions difficult.
Communication skills facilitate advance care planning discussions whether advance
directive or POLST. Palliative care is a cost-effective program that improves patient
care without the patient relinquishing existing benefits.

Keywords: palliative care, hospice, advance care planning, severe progressive disease,
patient support

1. Introduction

Palliative care is a relatively new field that has expanded over the past 15 years.
Palliative care uses a specially trained team to support patients with severe progressive
disease and their caregivers. The World Health Organization describes palliative care
as “… improves the quality of life of patients and that of their families who are facing
challenges associated with life-threatening illness, whether physical, psychological,
social, or spiritual” [1]. This includes addressing practical needs and providing
bereavement counseling. It offers a support system to help patients live as actively as
possible until death.

Palliative care is indicated for a wide range of severe progressive diseases. The
most common diseases needing adult palliative care include cardiovascular diseases
(38.5%), cancer (34%), chronic respiratory diseases (10.3%), AIDS (5.7%) and
diabetes (4.6%) [1]. Other conditions include kidney failure, chronic liver disease,
autoimmune diseases, neurological disease, dementia, and congenital anomalies.
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Symptoms encountered during palliative care most commonly include pain and
difficulty in breathing. Opioids are essential for managing pain and other symptoms.
Palliative care is about the quality of living, recognizing that dying is a normal process,
and palliative care does not hasten nor postpone death.

A landmark randomized controlled study of patients with metastatic non-small-
cell lung cancer demonstrated that the addition of early palliative care, as compared to
standard oncologic care alone, not only resulted in less depression, improved quality
of life, fewer hospitalizations and emergency department visits, and less aggressive
interventions, but the palliative group lived significantly longer [2]. Although this is
not meant to imply that palliative care will always prolong life, it does suggest that
palliative care certainly does not hasten death.

Palliative care integrates the psychological and spiritual aspects of patient care and
offers a support system for the family, the caregivers, and the patients. The patient
does not “give up” access to existing providers or any existing benefits including
therapies intended to prolong life, such as chemotherapy or radiation therapy, and
other disease focused investigations or therapies as well as treating any clinical com-
plications. Palliative care is based on the needs of the patient, not on the patient’s
prognosis. It is appropriate at any age and at any stage in a serious illness, and it can be
provided along with curative treatment.

2. Defining palliative care versus hospice versus case management versus
community care coordination with community health workers (CHW)

For Palliative Care, the patient retains all of their disease focused benefits, adding
support in addition to disease focused treatments. Palliative care does not require a
prognosis shorter than 6 months. Hospice is a program in which the member foregoes
curative focused treatment and focuses on comfort only for the hospice diagnosis.

Hospice Care is defined by Medicare as being for the terminally ill (with a life
expectancy of 6 months or less) for members having Medicare Part A (Hospital
Insurance), for which you accept comfort care (palliative care) instead of care to cure
your illness.

Medicare-certified hospice care is usually given in the home or other facility where
they live, like a nursing home. Patients can also get hospice care in an inpatient
hospice facility if needed. “Original Medicare” will still pay for covered benefits for
any health problems that are not part of your terminal illness and related conditions.
Once the patient chooses hospice care, the hospice benefit will usually cover every-
thing needed.

Specific for patient’s illness, the hospice team will create a plan of care that can
include any or all these services:

• Doctors’ services.

• Nursing and medical services.

• Durable medical equipment for pain relief and symptom management.

• Medical supplies, like bandages or catheters.

• Drugs for pain management.
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• Aide and homemaker services.

• Physical therapy services.

• Occupational therapy services.

• Speech-language pathology services.

• Social services.

• Dietary counseling.

• Spiritual and grief counseling for patient and the family.

• Short-term inpatient care for pain and symptom management. This care must be
in a Medicare-approved facility, like a hospice facility, hospital, or skilled nursing
facility that contracts with the hospice.

• Inpatient care

• Respite care (which is care received in a Medicare-approved facility like an
inpatient facility, hospital, or nursing home), so that the usual caregiver (like a
family member or friend) can rest. The hospice provider will arrange this for the
patient. Respite care givers can stay up to 5 days each time respite care is
required. Respite care can be provided more than once, but only on an occasional
basis.

• Any other services Medicare covers to manage pain and other symptoms related
to the terminal illness and related conditions, as the hospice team recommends.

Initial certification is done by the patient’s usual doctor or the hospice doctor. After
6 months, hospice care can be continued provided that the hospice medical director
or hospice doctor recertifies (at a face-to-face meeting) that the patient is still
terminally ill.

As a hospice patient, the patient always has the right to stop hospice care at any
time.

Medicare will not cover any of these once the hospice benefit starts:

• Treatment intended to cure the terminal illness and/or related conditions.

• Prescription drugs to cure the hospice illness (rather than for symptom control or
pain relief).

• Care from any hospice provider that wasn’t set up by the hospice medical team.
However, the patient can still see his/her regular doctor or nurse practitioner if
that provider has been chosen to be the attending medical professional who helps
supervise the hospice care.

• Room and board. Medicare does not cover room and board for hospice care in
your home or if you live in a nursing home or a hospice inpatient facility.
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Hospital outpatient care (like in an emergency room), hospital inpatient care,
or ambulance transportation must be arranged by your hospice provider unless it is
unrelated to your hospice diagnosis.

Case Management is process of assessment, evaluation, care coordination, educa-
tion, and advocacy to meet an individual’s and family’s comprehensive health needs.
This includes continuity and transition while promoting quality and cost-effective
outcomes. Clinical as well as psycho-social issues are addressed. Several types of case
management exist:

• Managing patients with high-cost medical conditions. The goal is to coordinate
the care to both improve continuity and quality of care while lowering costs.

• Chronic care which may be disease specific

• Catastrophic or large claim management programs

• Maternity case management programs

• Transitional management programs including in-patient discharge planning

The case management team may include

• Nurses

• Physicians

• Social workers

• Pharmacists

• Behavioral health specialists

• Care givers

• Community resources

Another growing trend is the use of Community Health Workers (CHW), non-
licensed trusted members of the community, to navigate and assist patients in
obtaining community services to address social determinants of health (SDoH) and
coordinate with traditional health care. Typical SDoH would include:

• Homelessness/shelter

• Food security

• Safety

• Transportation

• Financial
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• Education

• Post incarceration

• Behavioral health

• Adverse childhood experiences

CHW programs are for any patient in need of navigation and support regardless of
prognosis or severity of illness. CHWs do not manage symptoms since they are not
licensed to provide medical care. Some CHWs may be specially trained to handle
advance care planning.

Figure 1 compares case management, palliative care, and hospice.

• Case management: the primary focus is disease focused led by the usual physician
driven health care team. Case Manager (CM) and Social Worker (SW) staff assist
as needed especially addressing psycho-social needs and coordination of care.
These members tend to have catastrophic or chronic illness but are not
necessarily nearing the end of life. Although advance directives are encouraged,
they are not critical. The patient continues with their existing medical team and
retains all existing benefits including disease focused and/or curative treatment.

• Palliative care: although palliative is appropriate at any stage of illness, these
patients are usually within their last 1–2 years of life. In addition to their existing
health care team, an additional team of physicians, nurses, social workers, and
coordinators is added. These patients usually have severe progressive disease.
Advance care planning (ACP) is extremely important, and the patient and family
should be engaged in this discussion, hopefully with documentation and

Figure 1.
Comparison of case management to palliative care to hospice.
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distribution of ACP documents. Coordination between the palliative team and
the usual medical team is an imperative. The patient is receiving both disease-
focused/curative treatment and intensive supportive treatment.

• Hospice: is specifically for those with a prognosis of 6 months or less, although
renewals of the 6-month period are possible. The patient is focused on comfort care
only for the terminal diagnosis. There is no curative treatment being given. Illness
not related to the terminal diagnosis is still treated. Advance care planning with
documentation is essential since limiting futile medical care at the end of life is a goal.
The hospice teamwill direct the care of themember unless the patient designates his/
her PCP to perform that function. Hospice may be revoked at any time.

• Community Health Workers: are trusted sources of navigators from the local
community who are not medically licensed but can assist in addressing social
determinants of health (SD0H) needs regardless of the health status. Some
CHWs have training in advance care planning discussions. CHWs can be part of
the palliative care team.

3. Referral criteria

The most common referral criteria for adult palliative care include

• Severe progressive disease although severe progressive disease can be stabilized
or even cured

• Death not unexpected in 1–2 years although predicting the timetable for death
may not always be accurate

• Symptoms uncontrolled with the most common symptoms being pain, weakness,
shortness of breath, nausea, and depression

• Support needed which includes psycho-social support as well as medical

• Advance care planning (ACP) needed with an advance directive (AD) advisable
for everyone and the POLST (Provider Orders for Life Sustaining Treatment) for
those nearing end of life (EOL)

4. Models

The most common models used to deliver palliative care include

• Hospital based: A palliative team is available to consult with in-patients and
emergency room patients. They may have an out-patient clinic for follow up or
they may need to refer to an out-patient program

• Clinic based: the palliative team is able to see the patient in an out-patient clinic.

• Home based; the palliative team is able to see the patient in the home.
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• Telehealth: the home visits are virtual using audio-video or audio only. A hybrid
model can be used in which the nurse or community health care worker does the
home visit and oversees a telehealth visit with a physician, nurse, or social worker.

5. Sources of referrals

Most referrals are made by in-patient case managers, discharge planners, health
plan case managers, concurrent review nurses, transition care management nurses, or
hospitalists. Other common sources of referrals include primary care physicians,
specialty care physicians such as oncologists and nephrologists, or out-patient clinic
staff. Although emergency rooms see many palliative candidates, referrals from the
ED (emergency department) are less frequent unless special support staff are avail-
able to the emergency room for consultation. Data mining looking for high cost and
high-risk members through claims data is limited since there is a significant lag time
between claims data being processed and the actual sentinel events that indicate the
need for palliative support.

Data mining for high-risk members usually requires risk stratification programs
such as I Pro (Impact Pro®). A population is stratified from the sickest of the sick
down to healthy members. Data mining looks at claims including cost, pharmacy,
inpatient utilization, ED utilization, age, sex, diagnosis, demographics, and even
social determinants of health. Another tool is the Charlson Co-morbidity Index
which looks at multiple co-morbidities to create a score. In any case, prognostica-
tion is difficult. Even though these tools may stratify, there is no guarantee that the
prediction for any single patient will be correct. Prognosticating the timetable for
end of life is even more difficult. Although studies do show the efficacy of pallia-
tive care in the last several months of life, predicting when that end-of-life period
begins is not always accurate.

The types of patients referred to palliative care may vary and include end-of-life,
chronic illness, catastrophic illness, and/or being inpatient. Social determinants of
health may also require significant attention. Different illnesses may have different
patterns of functional decline (Figure 2). Cancer members may remain quite

Figure 2.
Trajectory of functional decline variation by type illness.
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functional despite significant disease. When the functional decline begins, the rate of
decline may be fairly rapid, not allowing much time for interventions at end of life.
Chronic diseases such as heart failure may have a slower decline with episodic acute
exacerbations. Although they may recover from the exacerbation, they are not recov-
ering back to their previous state of health. The decline is often not noticed since the
focus is on the miraculous improvement from of the exacerbation. The exacerbations
may increase in frequency and have a slower recovery until the final exacerbation
occurs, from which the patient does not recover. The third type of functional decline
is exemplified by dementia. In the absence of an acute complication, the course is a
slow steady decline which may last for years. These varying scenarios make prognos-
tication difficult.

An interesting tool for prognostication is the “surprise question”. Rather than
asking how long a patient is expected to live, the question is “would you be surprised
if this patient died within the next 1-2 years?” The efficacy of this tool is debatable and
does vary by disease category.

6. Pediatric palliative care

Pediatric palliative care is different than adult palliative in many ways.

• Treating a whole family, including siblings

• Pediatric diagnoses are different (genetic, development, metabolic, neurologic)

• High claims data mining does not always identify candidates (sick neonates are
usually the highest cost group)

• Many times, it is catastrophic issues (trauma, burns, complications of
appendicitis) that are high-cost severe illnesses in children

• Medicaid high-cost pediatric chronic disease is often carved out to special sick
children programs such as CCS (California Children’s Services) in California

• Candidates may be better identified by ICD-10 codes than high cost

• Pediatric diagnoses are often more chronic

• Prognosis determination is difficult in children

• Children have limited skills for verbal expression

• Expressive therapies such as art therapy, music therapy, and play therapy may be
used

• Massage therapy can be used for symptom relief

• Hospice and DNR (Do Not Resuscitate) are emotionally difficult decisions in
children
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Identifying children for referral to palliative care is difficult since they often have
disease that is chronic but may have exacerbations for which palliative care is appro-
priate. The California Department of Health Care Services did define criteria for
pediatric palliative for Medicaid members [3]. The criteria were:

• “There is documentation of a life-threatening diagnosis which can include but is
not limited to… .”

◦ “Conditions for which curative treatment is possible”

◦ “Conditions requiring intensive long-term treatment”

◦ “Progressive conditions for which treatment is exclusively palliative”

◦ “Conditions involving severe non-progressive disability”

• “The member may continue to access both palliative care and curative care until
the condition improves, stabilizes, or results in death.”

• “MCPs [Managed Care Plan] may discontinue palliative care that is no longer
medically necessary or no longer reasonable”

7. Structure

The palliative team personnel can vary. Some programs emphasize the physician
and nurse practitioner. This is very important in cases in which control of symptoms
and disease management are a major factor. In some cases where there is a behavioral
health concern or social determinants of health play a major role, the social worker
may play the key role. Looking at both health care and social issues, the nurse, either
licensed vocational or registered nurse may play the key role. Often the patient will
express a preference for nurse or social worker visits rather than physicians and nurse
practitioners. For telehealth, having a community health worker may be helpful to
assist the patient in setting up a telehealth video visit in the home with the physician
or nurse. The approach to staffing may vary depending on other lines of business that
the vendor performs. Those vendors who also do hospice may have more physician
involvement. Organizations who do home health, may be more nurse centered.

The frequency of visits can be flexible since not every member has the same needs.
A “typical” frequency of home visits may be 1 physician/NP visit every 1–2 months, a
nurse every week, a social worker once a month, and coordinators and spiritual
advisors as needed. These services are supplemented with phone communication.
Obviously, not every week would be the same with more visits some weeks and less
visits some weeks. If monthly case rates (fixed fee per month) are used, the rate can
be adjusted for different levels of care. Those averaging the predetermined number of
visits specified in the contract may get paid the full fixed fee per month; but if the
average number of visits decreases, the case rate payment can be decreased propor-
tionally. Case rates can also allow fee for service visits above and beyond the case rate
services if exceptional services are required. The palliative provider can also work
under a fee for service contract. However, the fee for service contract may require
more prior authorization or documentation. Case rates can also be adjusted if the
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member only was enrolled for part of the month. For in-patient and clinic visits,
palliative services are often billed as hospital consults or office visits respectively.

The actual provider of the palliative care, the vendor, has several different models.
The payer can contract directly with local vendors. This has the advantage of using
vendors known in the community. Depending on the size of the service area, home
visits may be relatively easy. Larger national companies can be contracted, but then
that company needs to either contract with local vendors or set up a network of
employed providers if face to face visits are needed. The use of telehealth with or
without community health worker making home visits does allow the palliative pro-
vider to cover a much larger service area.

8. Outcomes and disposition

Overall, studies have shown that there is very high satisfaction with home based
palliative care programs [4]. In general, utilization of the hospital and emergency
department (ED) decrease, overall health care cost decreases (mostly due to in-patient
and ED savings), savings are greater when the patient is closer to end of life, and
certain diagnoses like cancer are more likely show savings than chronic illness like
dementia [5]. Cost reduction does vary by insurance product with largest savings seen
in the commercial product, probably because the unit cost is highest compared to
Medicare and Medicaid.

Some patients referred to palliative care will choose hospice instead once they
understand their options. Of patients qualifying for palliative care, about 15–20% of
members will refuse the program. Reasons for refusal include misunderstanding
despite explanations, fear that they will receive less care, cultural beliefs, fear of
talking about death, family disagreement, or wanting privacy without anyone in their
home. Physicians may not make the referral due to a misunderstanding that existing
benefits continue, fear that they are giving up, not wanting to discourage the member,
or not having the time for a series of end-of-life discussions. Often the physician does
not understand the referral process or even the availability of the program.

Patients referred to palliative care may subsequently transfer to hospice, die, move
out of the area, change insurance coverage, refuse services after enrollment, or actu-
ally improve such that they do not need further palliative care.

9. Advance directives

Advance Care Planning (ACP) is a process of discussing and then documenting a
patient’s wishes for health care. If the patient becomes incapable of making his/her
health care decisions, then two questions arise. First, who can make those decisions
for the patient (i.e. who is the patient’s legal agent), and second, are the patients
preferences known (and preferably documented)? Part of the discussion is an educa-
tion of the patient and any family or significant others who the patient may want to be
included in this process. The goal is to make informed decisions and then document
before a catastrophic event occurs that leaves the patient unable to make their own
decisions. Without written preferences, family members may disagree as to what the
patient would really want. The patient and family may not understand all of the
options. For example, a DNR (do not resuscitate) order may mean do nothing if the
heart stops, or do only electrical stimulation, or administer drugs but no chest
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compressions. The patient may want CPR (cardio-pulmonary resuscitation) but
would not want to remain on a ventilator (breathing machine) if there is no hope of
recovery. Decisions could also include feeding tubes, dialysis (artificial kidney), sur-
gery, hospitalization, or certain other treatments. The patient may refuse a certain
treatment or agree to a limited trial of a treatment to be discontinued if recovery is not
expected. If the directions are not clear, the designated agent would have the authority
to intervene and make decisions.

ACP documents fall into two categories. The advance directive (AD) asks the
patient to name the person, the agent, who would make medical decisions on their
behalf should the patient be unable to do so. This gives the agent Durable Power of
Attorney for Health Care. An alternate agent may also be named should the first
choice not be available. The AD would also contain a general statement whether the
patient’s preference is to do anything possible to prolong life, or to limit interventions
if there is no hope of recovery or regaining consciousness. A second question is
whether the patient wants relief from pain even if it may hasten death. Other requests
may be made such as type of burial or religious preferences. The AD can be notarized
or signed by two witnesses who are not the agent.

The second document is the POLST (Provider Order for Life Sustaining Treat-
ment). If the state does not allow nurse practitioners or physicians assistants to sign
this order, the POLST is referenced as a Physician Order for Life Sustaining Treat-
ment. Some states call this a MOLST (Medical Order for Life Sustaining Treatment).
The POLST or MOLST is a specific order signed by the patient or his/her agent, and a
physician or nurse practitioner (NP) or physician’s assistant (PA) if allowed. The exact
form may vary by state, but the content is similar. Does the patient want to be
resuscitated? Does the patient not want to be on a ventilator (breathing machine) at
all, or only for a limited period? Does the patient not want a feeding tube at all, or just
for a limited period? The form also addresses wishes for hospitalization, intravenous
fluids, or antibiotics. The POLST or MOLST must be signed by the patient (or his/her
agent) and the physician (or NP or PA if allowed).

ACP discussions may require a series of meetings, since there is a lot of education,
and the decision making may not be simple. Even if documents are created, periodic
review is helpful since the patient’s clinical status may change or multiple parties
involved may forget what was said. The ACP documents can be revoked or amended
at any time. If documents are generated and signed, it is important to distribute the
documents to the appropriate parties like the patient, the agent, other participating
family members, primary care physician, specialist physicians, and hospitals. For
cases closer to the end of life (EOL), a copy of the advance directive may be placed on
the refrigerator door in the home so the paramedics would have access to it. Some
states have created a registry where the advance directives can be stored for easy
access by medical personnel.

The logistics of ACP conversations can very. The primary care physician or spe-
cialist may have the conversation. However, the physician must be willing to devote
time to this process including follow up meetings, be familiar with the process, and be
willing to initiate what may be perceived as an uncomfortable subject. In the hospital,
case managers or social workers may work with the patient and family, but usually
when end of life or limiting interventions is the current issue. There are companies
who specialize in doing advance directives. Usually, they take a telehealth approach.
However, the personnel making the calls may vary between being a physician, a
nurse, or a behavioral health trained person. Some community health workers are
trained on doing advance directives.
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10. Rounding

Communication concerning palliative care patients is critical because most of these
patients are quite complex. On the other hand, not everything about a palliative
patient can necessarily be addressed at one sitting since there are so many aspects to
palliative care that can be discussed. Therefore, the communication or “rounding” has
two aspects. One is the structure of the presentation, and the other is the content of
the conversation.

The structure of the communication follows the SBAR format. This is a communi-
cation method developed in the airline industry to improve communication between
pilots and co-pilots to avoid airplane accidents. The technique should shorten the
conversation by “getting to the point”. The acronym is:

• S is “situation”: a brief description of why we are having this conversation,
usually because there is some “problem” we wish to discuss

• B is “background”: a brief capsule summary of the historical events that have lead
up to this conversation

• A is “assessment”: what are the current facts that the caller or presenter has
found that should help us solve the problem.

• R is “recommendation”: why is the caller calling and what is their
recommendation as to what to do

In the medical world, this may be the typical emergency phone call at 3: 00 AM
from the nurse to the doctor on call. If the conversation goes on for more that 3–
5 minutes, the doctor usually interrupts with “why are you calling and what do you
want me to do?” This suggests that the nurse is giving too much detail on the back-
ground and is not getting to the assessment and recommendation.

An example of SBAR in the world of palliative members for non-emergent pre-
sentation (such as nurse to medical director), would be:

S: I have a 63 year old male with hepatocellular cancer complicated by portal vein
thrombosis and end stage liver disease with a prognosis 3–6- months.

B: The patient’s course has been complicated by pain, altered mental status due to
liver disease, portal vein thrombosis, endocarditis, and a stroke. Lactulose is being
titrated for encephalopathy. Morphine is being given for pain. Trans-arterial radio
embolization has been used in the past for pain remediation. Patient is on
anticoagulation.

A: The patient agrees to a DNR but is not ready for hospice. His vision is failing due
to cataracts and he really wants to see the Superbowl. Pain is not well controlled on
morphine. Lactulose is effective and diarrhea is minimal. He has a supportive family
and wants to be with them as much as possible.

R: We need to evaluate the pain … repeat radio-embolization is a consideration.
The patient states it worked before. The patient wants cataract surgery. We should
evaluate him for that. We need a signed POLST for the DNR. Continue the lactulose,
morphine, and anticoagulants.

That is a very complicated patient presented in a relatively short-focused format.
This allows plenty of time for the physician and nurse to further discuss the nurse
recommendations and see if the medical director has any additional recommendations.
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Looking at the content presented, the information falls into five categories.

• Medical:

◦ Diagnosis

◦ Prognosis

◦ Symptoms

◦ Medications and treatments

◦ Current medical team

◦ Hospitalizations and ED visits

• Functional status

◦ Level

◦ Trend

• Support system

◦ Family

◦ Caregivers

◦ Spiritual

• SDoH (Social Determinants of Health)

◦ Housing

◦ Financial

◦ Food security

◦ Transportation

◦ Safety

◦ Behavioral health

• Advance Care Panning (ACP)

◦ Advance directive

◦ POLST

◦ Series of discussions
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The key to the conversations with the patient and family is not being judgmental,
listening, asking open ended questions, showing empathy, and building a trusting
relationship. The patient does have a right to determine howmuch they want to know,
when they want to make their decisions, and what those decisions are.

11. Many faces of palliative care

Case Study 1: 63-year-old with hepatocellular cancer complicated by portal vein
thrombosis and end stage liver disease. His prognosis was 3–6- months. The course
was further complicated by endocarditis and a stroke. The patient’s goal was to see the
Super Bowl and he was not ready for hospice. He did agree to a Do Not Resuscitate
(DNR) order. He did undergo cataract surgery. Lactulose was adjusted to control
hepatic encephalopathy. Due to increasing pain the patient underwent trans-arterial
radioembolization (radioactive microspheres injected into the hepatic artery) with
improvement. Over 2 years he had 2 emergency admissions and 2 elective admits.
Despite his poor prognosis, he survived for 2 years. He did convert to hospice 2 days
before his death at home. He did get to see 2 Super Bowls.

This case exemplifies a patient with end stage cancer requiring both supportive
and medical care such that he outlived his prognosis and enjoyed a high quality of life
despite his diagnosis.

Case Study 2: 54-year-old with an Intracerebral bleed, currently on tracheot-
omy, ventilator, ventriculoperitoneal (V-P) shunt, and gastrostomy tube (G tube).
She is in a long-term care subacute facility and had several acute-stay admits over
the past year. She is scheduled for an elective admit for decubitus ulcer surgery.
She never regained consciousness during 30-day acute hospitalization. She is full
code, divorced with two daughters, ages 18 and 22, and has two siblings out of
state. The case was presented to the palliative medical director at rounds, discussed
with the subacute attending and case manager, the goals of care were reviewed,
and POLST (Provider Orders for Life Sustaining Treatment) discussions were
started with family.

The issue was raised why member is full code and whether family is aware that
member will not wake up. The family was not aware that member will not wake up.
The family expresses the wish to not keep mother alive “like this” recognizing the that
decubitus ulcers can be painful.

The subacute attending concurred with decision to discontinue the ventilator.
Palliative care arranges to discontinue vent with a palliative case manager, social
worker, and spiritual advisor present. Time was allowed for the out of state relatives
to join the daughters to be present when the ventilator was discontinued.

This is a case of palliative care addressing end of life wishes, advance care plan-
ning, and avoiding futile medical care.

Case Study 3: A 45-year-old presented with multiple emergency visits and admis-
sions for abdominal wall infection. Five months prior, the member had undergone an
abdominal hernia repair with placement of a mesh into the abdominal wall. The
patient is having ED or acute admits 1–2 times per month. The member has abdominal
pain and infection of an open wound at the hernia repair site. Oxycodone has been
prescribed fairly regularly along with frequent antibiotics.

The member has filled all prescriptions for antibiotics and kept follow-up appoint-
ments with her surgeon and PCP. The surgeon was consulted as to why the mesh, the
foreign material in the wound, has not been removed. The surgeon agrees that
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removal of the mesh is indicated, but he feels the surgery is too difficult for him to do
due to obesity and scar tissue. The palliative team contacted a university-associated
bariatric surgeon who agreed to do surgery, which was successful, and the wound
healed. The course has been complicated by clostridium difficile, recurrent diarrhea,
intermittent nausea and vomiting, and depression but with only occasional emergency
department visits or admits.

This case seems to be a patient with severe progressive disease, but it is curable
disease if the medical condition is treated properly. In this case the key intervention by
the palliative team was to make the appropriate specialist referral.

Case Study 4: 65 year old, homeless patient with severe COPD requiring intermit-
tent oxygen, continues smoking, and with multiple visits to the ED and hospital is
referred to palliative care.

He had lost his job as a caretaker about 6 months prior. He now lives in his Lincoln
Navigator SUV and he likes living there. He has portable oxygen and still smokes. He
goes to senior centers for warmth, food, and socialization. He keeps some PCP (pri-
mary care physician) appointments at an FQHC (Federally Qualified Health Center)
and intermittently attends AA (Alcoholics Anonymous) meetings. The palliative
assessment was that the member needs structure and support. He does need regular
PCP visits. Ideally, he should stop smoking and get permanent housing, but member
not currently interested.

The palliative team arranged weekly visits at his car, at a senior center, or at other
designated area. Phone call reminders were a key to providing structure and support.
He was reminded of PCP appointments and to take his meds. His Friday “tuck in call”
avoided weekend emergencies. The team continued discussion of housing and
smoking and maintained phone contact.

No hospitalizations or ED visits occurred over 10 months. The patient is willing to
talk to someone about permanent housing.

This case emphasizes the value of addressing social determinants of health through
support and structure. Coming to the patient, gaining his trust, and being creative in
providing support far outweighed the effect of the medical interventions.

12. Bad news conversations

Delivering bad news or discussing end of life issues is not always a pleasant event.
The most common barriers to delivering bad news is:

• Fear of causing emotional harm to the patient

• Fear of taking away “hope”

• Focusing away from “cure” is perceived as failure

• No one taught us about this in medical or nursing school

• Bad news discussions take time

• The initial response may not be pleasant

Proceeding with planning cannot occur until you get through the emotions:
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• It takes time, often more than one conversation

• There’s lots of questions and explanations

• The medical plan needs to be coordinated with the medical team

• The support plan may require an extra layer of support from a multidisciplinary
team

• Ongoing re-evaluations are frequent

• Knowledge helps overcome fear

Although no one likes to deliver bad news, it is an essential component of quality
medical care and may be the most remembered event by the patient and family. You
cannot proceed with planning unless your patient has been informed.

• You cannot make bad news good

• Bad news may be seen differently by the deliverer and the recipient … there is
medical reality and there is patient expectation

• The initial reaction to bad news may not be pleasant e.g. anger, denial,
depression, blame

• Addressing bad news is essential to doing realistic planning: medical as well as
emotional, spiritual, and supportive.

• Ask how much detail the recipient would like

• Respect cultural preferences and social disparities

• Patients and families do have a right to meaningful informed consent

Show your concern:

• Right setting- private

• Right participants- decision makers

• No interruptions

• Eye level conversation

Basic techniques for the Bad News Conversation (Adapted from Baile, Buckman,
Lenzi, et al., The Oncologist, 2000; 5: 302).

Validation- we respect your feelings.

“Many other patients have had similar experiences”
“I can understand how you felt that way”
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“You were correct to feel that way”

Empathy- we care

“I’m sorry to have to tell you this”
“This is difficult for me”
“I can see how upsetting this is to you”

Probe further- we need to talk more

“Tell me more about it”
“Could you explain what you mean”
“Could you tell me what you are worried about”

Ask the patient to summarize what they heard.
Discuss next steps and follow up.

13. Helpful hints

Acceptance of palliative care has been a slow process. It can be time consuming
and uncomfortable, despite its benefits. Some of the key factors in having a successful
program include:

◦ Communication and coordination: Palliative care patients have all their usual
health benefits plus the palliative team. They may also have a managed care
health plan. All these entities must coordinate their efforts to care for this
vulnerable population.

◦ Patient participation: Severe progressive disease is both a physical burden and an
emotional burden. The patients’ wishes must be respected, regardless of our own
personal opinions. We want to listen to the patient and help them to express their
preferences.

◦ Family consensus: Disagreements among family members can be another barrier
to good decision making. Everyone should try to respect the patient’s choices. The
goal of the Advance Directive is to designate the agent who would have the final
say if the patient cannot make his/her decision. Cultural factors should be
respected.

◦ 24 phone access to palliative providers: Most palliative providers can take phone
calls or do interventions after working hours. This facilitates interventions that
can prevent hospitalizations or emergency room visits.

◦ Health plan contacts (as problem solvers, hands on, real time): The palliative
team and the medical team may not be able to navigate the health plan system.
The health plan needs to have live personnel to assist those teams on benefit
related issues, identifying contracted providers, or issues requiring prior
authorization.
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◦ Compassion, Open Mind, Listen: Severe progressive disease and/or end of life are
emotional times. We must always try to put ourselves in the shoes of our patients
to give them the most effective and empathetic support that we can.

◦ Not always successful: Palliative interventions are not always successful. We can
try to do our best, but outcomes can vary despite the best care.

◦ Community support: Patients may need support from community-based
organizations. The palliative team can navigate patients to community resources,
provided that those services exist and have been identified. We may successfully
navigate the patient to what they need, but if that resource does not exist we have
just “navigated them to nowhere.”

14. The elevator speech

Trying to explain palliative care to someone within one to two minutes may not be
easy, but here is an elevator speech. The two versions are similar, but one is written in
prose, and one is in bullet point format. There are some variations between different
palliative programs. The health plan may or may not provide a palliative care benefit.
The program may or may not be offered at no cost. The health plan may or may not
require prior authorization. The plan may or may not have its own palliative team to
review referrals and serve as a liaison between the referring party, the palliative
provider, and the patient. The referring party may have contact directly with the
actual palliative provider. Not all palliative teams provide phone access or emergency
service after hours.

Version 1: Palliative care is a service which may be provided by your insurance
company usually at no cost to the member or doctor (check this since palliative care
may or may not be a benefit). A team of physicians, nurses, social workers, and
coordinators provide an extra layer of support to your members with severe progres-
sive disease in need of symptom control, advance care planning, or psycho-social
support. These are members who are frequently in the hospital or emergency room.
The member retains all their normal health plan benefits which are coordinated
between the doctors, the medical group, the health plan, and the palliative care
provider. The palliative care providers usually have an after- hours call line (check this
since some palliative care providers may not have an after- hours call line or provide
services after-hours) and can provide services after hours. To make a referral, just
complete the referral form, and fax or e-mail it to the health plan or palliative provider
(the insurer may require prior authorization). For questions, just call the health plan
palliative team (check that the plan does have its own palliative team). A contact list
and referral form is attached. All referrals will be reviewed by health plan palliative
medical directors. Palliative care is a program for the living… to provide the highest
quality of life despite serious illness. Please remember that palliative care is not
hospice. With palliative care the member may continue their disease focused treat-
ment and there is no 6-month limitation. The palliative program has improved mem-
bers’ quality of life and reduced their usage of the hospital and emergency department
to manage their illness. Our members and our doctors appreciate the extra layer of
support that has been coordinated for them.

Version 2: Elevator speech in bullet point format.
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• Our palliative care program is a home-based palliative care program (check if the
program is either a clinic-based program or a telehealth program rather than
home based.)

• Members are often scared off by the term “palliative care” because they confuse
it with hospice

• Palliative care is NOT hospice: Palliative care is not just end of life, it does not
have a 6- month limitation, the member retains all their health plan benefits, and
members may continue with all their disease focused treatments while on their
palliative care program

• Palliative care is for the living

• The member retains their PCP, their specialists, and their medical group.

• The health plan has a team of nurses who screen the referrals and assist in
coordinating care (check that the health plan does have contacts who review
referrals)

• Referrals can be made by sending a referral form to or calling the health plan

• The palliative care program (check this since palliative care may or may not be a
benefit) is at no cost to the member or medical group or doctors

• Referrals must be approved by the health plan (check if this is a requirement)

• Criteria for referral include members with severe and progressive disease, in
need of symptom control, advance care planning, or psycho-social support.

15. Final thoughts

“You can’t control the wind, but you can adjust your sails.” Yiddish Proverb
“Life is like riding a bicycle. To keep your balance, you must keep moving.” Albert

Einstein.
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Abstract

The cases of ethical issues (new and unfamiliar daily circumstances) are increas-
ing every day in palliative care services. The role of the codes of ethics is to help 
with these problems. The goal of end-of-life care for dying patients is to prevent or 
relieve suffering and respect the patient’s wishes and values. The benefits of ethi-
cal decision-making are relief of pain, improving the patient’s recovery, reducing 
the side effects of treatment, prevention of depression, and increasing quality of 
life. An essential component of the ethical decision-making processes may concern 
patients’ family members and society. However, physicians, healthcare teams, and 
nurses are facing difficulties in ethical challenges in end-of-life care. It should also 
protect the patient’s rights, dignity, beliefs, and religion. Healthcare professionals 
should understand the principles of ethics, ethical legal documents, advanced care 
planning, and ethical conflict to help patients make the best decision possible. The 
ethical principles guide healthcare professionals in the management of these situa-
tions and the problem they face in end of life care. In this chapter, we will cover the 
consideration regarding the ethical principles, ethical issues, ethical challenges, and 
dilemmas during the palliative care. The cases of ethical issues are increasing every 
day in the palliative care service.

Keywords: end-of-life care, ethics, advance directives, ethical dilemmas, 
decision-making

1. Introduction

Palliative care (PC) alleviates the distressing symptoms in a terminal stage of 
diseases, avoids harm of intention, and improves the quality of life (QOL). The goal 
of PC should be to let the patients maintain their dignity and hope while they are 
alive [1]. The PC team should be knowledgeable enough to provide appropriate care, 
respect patients, rights, and avoid conflicts [2]. It involves a multi-disciplinary team 
that provides medical care, pain management, and emotional and spiritual support 
to a person and family members [3]. The QOL of life of a cancer patient has a direct 
connection with the professional and nonprofessional caregiver’s knowledge of sup-
portive care and attitude toward end-of-life (EOL) care [4].

Many people at the EOL experience unnecessary difficulty and suffering [5]. 
Death is an inevitable part of life and death and should be peaceful, pain-free, and 
without any suffering [1]. Advanced medicine and modern technologies have both 
prolonged life expectancies and transformed the natural norms of death. Although, 
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those new treatments and technologies do not cure chronic diseases. Medical inter-
ventions such as artificial nutrition and respiratory support can extend their life and 
provide secondary support [5].

The difficulties of ethical issues and moral solutions in palliative care services 
ethical principles recognized universally are autonomy, beneficence, non-malefi-
cence, and justice [5]. A good understanding of medical ethics will contribute to the 
health professional’s decision-making and the daily practice of medicine for EOL 
patients [2].

2. Palliative care and related ethics

2.1 Ethics of palliative care and hospices

Worldwide only about 14% of people who need PC currently receive it, and each 
year an estimated 56.8 million people, including 25.7 million in the last year of life, 
require palliative care [6]. The goal of the PC is to improve the QOL for both the 
patient and their family members. Many people have difficulties and suffering at the 
end of life EOL experience. EOL helps with anxiety and distressful emotions, such as 
fear of the future and being a burden to loved ones. They worry about pain manage-
ment and the loss of control over the quality of their lives [7].

WHO: “ PC is an improves the QOL of patient and family members facing the 
problems related with life-threatening illness, through the prevention and relief of 
suffering using of early identification and complete assessment and treatment of pain 
and other needs specially physical, psychosocial and spiritual” [8].

PC is a specialized medical care for people living with a serious illness [9]. Hospice 
and PC were established in the middle of the year 1900 and the founder who is 
Dame Cicely Saunders. She opened the first modern hospice (named St. Christopher 
Hospice-1965) and published a book about death (On Death and Dying-1969) [10].

PC improves the QOL of patients and their family members and most importantly 
is the reduction in symptoms of burden [11]. PC is explicitly recognized under the 
human right to health. It should be provided through person-centered and integrated 
health services that pay special attention to the specific needs and preferences of 
individuals [8]. Advancements in the development of medicine and technologies 
have both prolonged life expectancies and transformed the natural norms of death 
[5]. However, modern technologies and treatments do not cure chronic diseases, and 
medical intervention is providing secondary support such as artificial nutrition and 
respiratory support that can prolong lives [5, 12].

PC is specialized care provided to terminally ill patients by a multidisciplinary 
team. “Terminally ill” is defined as a patient who is affected by an incurable disease 
associated with a prognosis defined by an amount of months, days, or even hours 
of life. The multidisciplinary team is aimed to respect the dignity of human and 
improves their QOL, through pain control and relief of other symptoms.

PC is best for controlling the symptoms in these difficult situations [11] and 
focuses on the best quality of life for patients and family members [13]. Family 
members feel anger, blame, loss of hope, and weakness when they cannot relieve the 
suffering of their terminally ill loved one [14]. Terminally ill patients will have a hard 
time deciding because of sadness and stress [5]. The delivery of palliative services 
to patients and their loved ones should be managed in an ethical manner [6]. EOL is 
both a clinical and ethical challenge [15].
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2.2 Ethics of healthcare team of palliative care

PC is provided by a specially trained team of doctors, nurses, and other special-
ists who work together with a patient’s serious illness. PC is comprehensive, also 
interdisciplinary services [16], and total care concentrates primarily on the com-
fort and support of patients and families who has a serious illness like cancer, heart 
failure, advanced lung disease, and neurodegenerative disorders [17]. The team’s 
palliative and supportive care is especially and serves them with holistic services 
including as emotional, spiritual, functional, and physical support. Healthcare 
professionals play crucial roles in the delivery of PC for cancer patients as they 
have to provide healthcare services with a positive attitude and also be prepared 
mentally [4].

Physicians and nurses face difficulties in their clinical practice of PC, and they 
need to understand ethical principles and standards well [2, 18] because health 
professionals need the right decision-making and the daily practice of medicine for 
terminally ill patients [19]. The PC experts and team members should carry out their 
responsibilities with honesty and dignity Palliative care, therefore, requires many 
different competencies, not only clinical but also relational, communicative, and 
ethical [20].

Essential skills needed for PC teams and clinicians who provide clinical care for 
EOL patients are education on medical ethics, understanding ethical principles, 
focusing on serious illness, learning about advanced care planning, ethics conflict, 
ethics committees, and specialist palliative care teams’ goals [21].

Nursing as a profession was created by society to meet specific perceived health 
needs [13]. Their daily ethical challenges influence those factors as spiritual beliefs, 
religious practice, and cultural norms of the patient. The patient’s culture like beliefs 
about disease treatment, and attitude affected their health and healing process [22].

The roles of the nurse are to work as a member of the interdisciplinary team so the 
patient/family can make fully informed decisions with full knowledge of the conse-
quences of those options. In addition, PC nurses play a pivotal role in ethical issues.

Nurses are the most essential to the patients for ethical decision-making in PC 
because the nurses spend more time with patients and develop communication of 
intimacy and trust inherent in the nurse-patient relationship [14]. Andrew Jameton 
[23], a philosopher and author of nursing ethics, confidently states that “Nursing 
is the morally central health care profession”. Ethical leadership in nursing requires 
fundamental nursing values such as respect for patients, harmless, and justice.

According to the international code of ethics for nurses by the International 
Council of Nurses (ICN) [24], nurses are responsible for promoting health, prevent-
ing illness, restoring health, and to alleviate suffering. Professional code of ethics 
states “consistent with existing professional codes of ethics, conflicts of interest, 
scopes of practice, and standard of care for all relevant disciplines [21], and both 
codes state that nurses should provide respectful and equitable care to all individu-
als, families, and communities needing nursing care regardless of age, color, creed, 
culture, disability or illness, gender, sexual orientation, nationality, politics, race, 
or social status [25]. The ethics of PC often conflicts with clinicians, nurses, other 
healthcare team members, patients, and family members about what constitutes care, 
particularly as death approaches [26]. Healthcare organizations can work toward 
developing and implementing guidelines & policies for EOL care decision-making, 
especially policies for withholding or withdrawing the treatment options so as to 
avoid ethical dilemmas.
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2.3 Palliative care patients

PC is available to anyone regardless of age as long as they have been diagnosed 
with an illness that causes suffering or is untreatable such as cancer, multiple chronic 
conditions as long as the patient or family members need or who want to relieve their 
suffering. In any setting where patients receive EOL care such as a home, palliative units, 
hospice units, PC clinics, and nursing homes. A professional team provides clinical care. 
However, primary health services are possible with a family physician, internist, geriatri-
cian, cardiologist, pulmonologist, intensivist, and nurses [3].

PC offers physical, emotional, social, and functional support to people who need 
end-of-life care. PC teams and especially nurses face death and take care of people 
who are affected by death regardless of the terminal illness and settings where they 
work [27]. However, most Asian patients like to spend their valuable time at home 
and with their family members. PC patients have to follow principles for decision-
making in their own life.

1. Every adult has the right to decide for themselves. People are assumed to have the 
mental capacity to make decisions until it is proven otherwise.

2. People should be given every possible help before they are declared to not have 
the mental capacity. This includes different forms of communication such as 
blinking, movement, and making noises.

3. If someone makes a decision that seems unwise or strange, it does not mean they 
lack the mental capacity, and they have the right to make these decisions.

4. Any decision made on behalf of someone who lacks the mental capacity has to be 
made in their ‘best interest”.

5. People who lack mental capacity should not have their basic rights and freedom 
restricted, and any decision made on their behalf should not interfere with their 
rights or freedom.

3. Ethical issues and palliative care

Common ethics issues in PC include the goal of care, advanced directives issues, 
patient and family goal conflicts, physician and patient goal conflicts, transition-
ing focus of care, pain and symptom management, and PC and hospice treatment 
[3]. Most stressful ethical and patient care issues were protecting patients’ rights, 
autonomy, and consent form to treatment, staffing patterns, and surrogate decision-
making [28]. The staffing issues include physicians, nurses, teams, and volunteer [3]. 
The communication-related issues include the staff and patients/family members, 
physicians, patients, etc.

3.1 Ethics and moral attitudes palliative care profession

Moral philosophy is considered essential in moral issues, an important discussion 
about whether something is good or bad and right or wrong [14]. Ethics discipline 
is the study of the rational justification of moral principles and moral behavior [29]. 
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Ethics is a process for making logical and consistent decisions based on social moral-
ity and philosophical reflection [14].

Both ethics issues and PC have always been a part of Medicine [11]. PC is a holistic 
approach, and ethical issues are an essential part of the principles of PC. The ethical 
principles and values in clinical practice refer to the importance of respecting all of a 
person’s values, needs, and wishes in the context of health care, and that is the benefit 
to the person with an advanced chronic or terminal condition [30]. The morality of 
PC recognizes the moral principles; moral dimension, communication; and moral 
dilemmas as individual conflicts [31].

3.2 Ethical principles of palliative care

The principle was originally proposed by Beauchamp and Childress [32]. They 
included autonomy in the principles, beneficence, and justice. An ethical principle 
include: Autonomy (an individual has the freedom to make their personal choices), 
Beneficence (to do together, sharing knowledge and listening they thought), Non-
maleficence (without harm to people), and Justice (to encourage honesty and equality 
in individual). These “four principles” are common in Eastern and Western cultures, 
but their application and weight may differ [5].

Autonomy is careful about a patient’s right to independence. Everybody has the 
right to decide the differences of treatment they receive unless they are proven to 
be unable to. Patients’ autonomy should be respected and is one of the fundamental 
principles of medical ethics [33].

The beneficence requires the patient’s charge of choosing the needs and prefer-
ences of the patient’s treatment options and care. These should be regularly reviewed; 
recognized and acted upon so the patient can live as comfortably as long as possible 
with their inalienable human dignity always respected [5].

Non-maleficence is an obligation not to inflict harm intentionally [21]. Non-
maleficence is the most important principle out of the four guiding principles of 
ethical decision-making.

Justice requires that those who are ill and all other people involved in their care 
families, careers, and even the wider community are treated fairly and that limited 
resources are used responsibly and wisely. Additionally, dignity (the patients and the 
persons have to respect their dignity) and truthfulness and honesty (the concept of 
informed consent and truth-telling) [2].

4. Ethical challenge in palliative care

Schofield et al. [34] analyzed a systematic review of the ethical challenges in PC 
practices. The researchers identified the daily practice of the ethical challenge, and 
the ethical issues and problems related to ethical principles, delivery of clinical care, 
working with family members, navigating societal values and expectations, and 
philosophy of PC.

“Decision-making” for EOL care has earned paramount importance as it has 
capability to prolong the human life with the support of medical technologies or can 
let the natural death process continue by foregoing the treatment option [35].

Many of these dilemmas are associated with decisions made concerning continuing, 
limiting, or withdrawing life-sustaining treatments [36]. The ethical dilemmas surround-
ing the provision of patient care include clinical decision-making. Honest communication 
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about the diagnosis and prognosis of a fatal illness, which fully respects patients’ wishes 
and preferences, positively affects their QOL and improves symptom management [37].

4.1 Decision-making and ethical principles

Each principle relates to each of the other three principles; therefore, they should be 
ordered according to the criteria of priority for each case, with the ultimate aim of “the 
best interests of the patient”. The patient who is in the PC unit should make decision 
about his/her treatment and services. The patient’s ability of the person to choose and 
act for one’s self free of controlling influences such as coercion from physician, nurse, 
consultant, family members, and pressure from religious groups. Ability to make deci-
sions based upon our personal values and wishes [3]. Autonomy was highly respected 
in EOL care and decision-making Nurses communicated major concerns in considering 
patients’ preferences, wishes, and promoting advance care planning [38]. Beneficence 
is acting in the best interest of the patients. That was the best-case scenario and worst-
case scenario. In the best-case scenario, we help the patient understand what QOL is 
and respect their values. In the worst-case scenario, the nurse or person taking care of 
the patient treat the patient with paternalistic interactions and does not respect their 
beliefs and values [3]. Non-maleficence is an important requirement in morality and 
palliative care ethics (do not harm) [39] and make no knowing act or decision, or lack 
of information sharing which will cause direct harm to the patient [3].

Justice is considered an individual’s decision of what is better for the better of the 
patients and society. These decisions impact more than our own personal sphere and 
are responsible for the health status of the community [3].

4.2 Communication and decision-making

Issues of communication involve disclosure, confidentiality, informed consent, and 
decisional capacity. The most common reasons are conflicts in values between physi-
cian and patient or patient and his family [1]. The decision-making process presented 
has important elements such as the patients have to understand relevant information 
about his/her problem, respecting their choices, personal and patient’s benefit, and 
ability to reason and to deliberate about available choices [13]. A nurse is the key 
person in the decision-making process between physicians and patients or surrogates.

4.2.1 Disclosure includes

The patient’s present medical condition, likely course of treatment or what 
might happen if no treatment, if provided potential treatments will that may help 
the patient in prolonging their life or saving them as well as their risks and reduce 
unwanted burden. A professional opinion is suggested to patients on alternative treat-
ments and recommendations based on the professional best clinical judgment [40].

4.2.2 Confidentiality

Sensitive personal information disclosed by a patient to their nurses is legally 
guarded by confidentiality, and should not be divulged and the necessary steps to 
ensure it should be taken [40]. The confidential information should be applied to 
non-autonomous and deceased patients as well. The only exception to this is if it is 
used to avoid harm in any way possible to either the patient or a third party [41].
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4.2.3 Informed consent

When a patient goes to the health profession for a medical problem, the health 
profession is expected to make a diagnosis, inform them of all possible treatments and 
recommend one of them explaining the reason its pros and cons so they can make the 
most informed choice and express a preference for one of the suggested options given. 
The patient must understand the information, consider the treatment choices, and 
expresses a preference for one of the options planned by the physicians. This denotes 
the practical use of respect for the patient’s autonomy [40].

4.2.4 Decisional capacity

The patient can make their own decision unless proven that they cannot. The 
patient should be able to understand relevant information, the medical situation; 
possible risks communicate a choice even if it is as small as a nod or the shake of a 
head as well as engage in relation deliberation with their values in the recommended 
treatment [40]. The patients have a right to refuse to make a decision and refer the 
decision-making process to another person.

5. Ethics dilemmas in palliative care patients

5.1 Dilemmas of ethics

Ethical dilemmas on macro- and micro-levels emerge daily as the debate continues 
on extending life versus postponing death [20]. Changes in social/family systems have 
added to the complexity of EOL and PC [15]. Ethical dilemmas surface as those com-
parisons draw attention to the insufficiencies of practice. For an ethics standard to be 
meaningful, it must reflect a comprehensive approach that simultaneously allows for 
each individual’s particular needs. The extraordinary spectrum of requisites, from the 
most basic of physical care concerns to the broad issues of existential distress, reflects 
the daunting ethical responsibilities which are integral to PC. Ferrell’s QOL model, which 
identifies the essential components of physical, psychological, social, and spiritual well-
being, is comprehensively reflected in the Five Principles of PC. These principles can 
serve as a “checklist” for any healthcare professional caring for persons at the EOL.

Ethical dilemmas emerge across the spectrum of care as nurses endeavor to 
provide the best possible physical and psychological care, communicate appropri-
ately and honestly with the patient and families in making decisions to withhold or 
withdraw treatment, and respond to requests for interventions that may conflict with 
their value systems [42]. Medical professional obligations are confidentiality, advance 
directives, DNAR, euthanasia and PAS, research, patient competence, “right to die,” 
and power of attorney [41].

5.2 Advanced care planning

Advanced care planning (ACP) is a process that helps patients in any stage of health 
in understanding and share their values, life goals [43], and preferences and wishes 
regarding future treatments [44]. Substituted judgment refers to a guide for decision-
making when a patient has difficulty decision-making and doctors, nurses, and family 
members try to make the decision that the patient would have made if his/her were able 
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to make decisions [42]. ACP involves identifying a surrogate decision-maker to action if 
the patient is no longer able to make decisions about their care [45]. Surrogate decision-
makers try to understand the patient’s beliefs and values on the patient’s behalf [21].

ACP is dependent on the patients’ health whether they have a mild, or moder-
ate chronic illness or advanced life-threatening [29]. ACP should be integrated into 
routine care and should be discussed frequently and every time the patient’s condition 
changes [45].

The principle of the advanced care planning approach is commonly used for 
patients who are close to death to discuss with them about their future care and how 
they wish to be treated. However, these processes are not always been done, especially 
if; the patient is urgently admitted to the hospital or disagreement among family 
members about what is appropriate treatment [46].

Honoring Choices North Dakota (HCND) is defined as “Advance Directives are legal 
documents that allow patients to put their healthcare wishes in writing or to appoint 
someone they trust to make decisions for them if they become incapacitated”  [21]. 
Types of advance directive names have Living will, personal directive, medical directive, 
advance decision, and mental health advance directive types of health care agent names 
are medical power of attorney (POA), health care power attorney, health care representa-
tive, health care surrogate, surrogate decision maker, and guardian and conservator [21].

5.3 Euthanasia and physician-assisted dying

Euthanasia on the conflicting can be both passive and active. Passive euthanasia 
mentions to hastening the death of an individual by taking away a form of support 
and agreeing for the patient to die naturally without support; active euthanasia 
is affecting the death of someone through direct action at an individual’s request. 
Proponents claim that the suffering, anguish, and pain of the patient and family could 
be more. Finally, the public, individuals, families, and healthcare providers need to 
openly and honestly discuss all aspects of this approach to disease management at 
the end of life [7]. As of 2022, euthanasia is legal in Belgium, Canada, Colombia, 
Luxembourg, the Netherlands, New Zealand, Spain, and several states of Australia 
(New South Wales, Queensland, South Australia, Tasmania, Victoria, and Western 
Australia) and seven states in the US (Wikipedia, 2022). PAD is an ethical argument 
regarding voluntary euthanasia and it is from a utilitarian perspective [47].

5.4 Death

Professor Alexander Fitzthum [48] recorded that death is classified into five 
groups, natural, accidental, suicidal, homicide, and unknown death. Natural death is 
an internal factor that causes the body to shut down (chronic diseases such as cancer, 
heart diseases, diabetics.) and an external factor such as traumatic injuries.

Many physicians, particularly those in the fields of oncology and PC, will be faced 
with a request for such assistance sometime in their professional lifetimes. In recent 
years, much of the developed world has seen the emergence of EOL debates and 
increasing pressures for the legalization of physician-assisted dying (PAD). It is chal-
lenging because of the inherent uncertainty of making predictions and because dying 
is not an easy topic to discuss [49].

Physician-assisted dying in utilitarian theory is considered ethically right as its 
decision is in the interest of the patient. Their family’s interest should not be included 
and they should only be allowed to give their opinion on the patient’s choice [9].
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From the perspectives of patients, there is considerable debate regarding the ethical 
implications of physician-assisted dying; the patient’s self-determination rights, compe-
tence, beliefs, and values form the basis for these decisions [9]. The physician-assisted 
death is a more respectful and dignified way for terminally ill patients to die. Most 
people including physicians agree with physician-assisted death; however, there is a need 
for training, support, and implementation of physician-assisted death. Ethics commit-
tees may help fill this gap and provide resources and mediation of value conflicts [9].

6. Conclusion

The conclusion of this chapter is palliative care is to prevent or relieve suffering 
available while respecting end-of-life patients. Ethical issues in palliative care increas-
ing day-to-day in clinical care due to modern therapy and technology, and it is making 
life expectancies to increase. Healthcare professionals face difficult ethical challenges 
in daily work. The most important part of professional ethic appears to be communica-
tion, decision-making process, consent form, and ethical conflicts. Healthcare profes-
sionals should understand ethical principles, bioethical codes, legal documents, and 
end-of-life care. These can be prevented from ethical conflicts and ethical problems.

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Abstract

The nursing implications of burn injuries extend beyond the immediate 
health concerns over the loss of skin integrity, the presence of scarring, and the 
psychological impacts on patients due to disfigurement. Non-fatal burns may lead 
to long-term disabilities, hence advanced nursing care may be required to prevent 
such outcomes. In Hong Kong, advances have been made to ensure that sophisticated 
nursing services and care are in place for affected patients. This chapter discusses 
how burn injuries are managed at different levels within a publicly funded acute 
care framework, explains how professional competencies regarding burn care are 
developed among burn care nurses, delineates the roles of medical technology in 
supporting wound assessment, explains the application of novel dressing materials 
for various burn wound conditions, and outlines how the establishment of nurse-led 
clinics can promote the continuity of care for patients with burn injuries. Written 
with an international perspective with the authors’ practice experiences in Hong 
Kong (China), this chapter provides evidence-based reference for registered nurses in 
general, specialty nurses, nurse practitioners, and nurse consultants worldwide.

Keywords: burn care, burn care team, burn care nurses, nurse-led clinic, medical 
technology in burn care

1. Introduction

Burn injuries are life-threatening and cause significant functional and cosmetic 
morbidity [1, 2]. Managing patients with burn injuries remains challenging, particu-
larly in severe cases [3].

The most common are scald burn injuries that occur in home settings [4]. Toddlers 
and children are accidentally scalded by hot fluids due to the carelessness of parents 
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and caregivers [5]. Furthermore, most burns in older adults occur at home since they 
stay alone, are more prone to medical comorbidities, and are at high risk for burn and 
scald injury [6–9]. Nevertheless, over the past decade, significant advances in training 
and development, burn wound assessment, burn wound closure technologies, and 
continuity of follow-up have been made [10–12].

2.  How burn injuries are managed at different levels within a publicly 
funded acute care framework

In Hong Kong, under the governance of the Hospital Authority in the acute burn 
care framework, patients with burn injuries are managed in hospitals with recognized 
standards and trained specialty healthcare professionals [13–15]. This organizational 
structure provides a more coordinated care by centralizing patients with severe burn 
injuries, thereby facilitating the delivery of quality medical and nursing services and 
early transfer to a burn unit/facility. There remains no universal naming criteria as to 
what qualifies burn treatment premises to be “burn unit” or “burn facility”; hence, in 
this chapter, we follow the existing terms of the current treatment premises deter-
mined by the Hospital Authority, which is the central governance body of all publicly 
funded hospitals in Hong Kong. In Hong Kong, some burn units are a major acute 
hospital among a cluster of regional hospitals caring for patients with major burn 
injuries, while burn facilities care for patients with moderate sized of burn injuries. 
According to the severity degree of burn injuries, burn surgeons in accident and 
emergency unit transfer patients to burn unit or burn facility following consultation 
when burn injuries meet the referral criteria (Figure 1) [15, 16].

Healthcare professionals including burn surgeons, nurses, physiotherapists, and 
occupational therapists deliver rehabilitation interventions such as medical treat-
ment, therapy, or care for patients with minor burns categorized as Level 1. These 
patients are stabilized in general surgical or orthopedic units in different hospitals 
with designated facilities and healthcare professionals with the support of the 

Figure 1. 
Networking of burn Service in Hong Kong.
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multidisciplinary team. In Hong Kong, senior burn surgeons act as the directors of 
the receiving burn units/facilities and coordinate the transfer management for all 
exposures of vulnerable populations to further risks in burns injuries. At the accident 
and emergency unit, patients with burn injuries are stabilized prior to transfer to 
the burn/facility to optimize the quality of care and treatment. Moderate-sized or 
complex burn injuries categorized as Level 2 are managed in a burn facility (Table 1) 
[17–19]. In Hong Kong, there are 3 burn facilities that care for patients namely Queen 
Elizabeth, Kwong Wah, and Tuen Mun Hospitals.

Patients with extensive and complicated burn injuries are categorized as Level 3 
(Table 2) and managed or transferred to the burn unit [13, 17–19]. There are 2 burn 
units considered as the major acute hospital among a cluster of regional hospitals caring 
for patients with major burn injuries in Hong Kong. However, immediate resuscitation 
and intensive care support are mandatory. Therefore, optimal treatment of patients 
with extensive burn injuries requires advanced healthcare resources, implementation of 
multidisciplinary acute care collaboration, and planning for long-term rehabilitation.

2.1  Enhancing professional competencies regarding burn care are developed 
among burn care nurses

James et al. have previously reported a total of 8,991,468 patients with burn 
injuries in 195 countries and territories from 1990 to 2017 [20]. Previous studies 
have also reported that an estimated 180,000 deaths annually are attributed to burn 
injuries combined with electrical injuries, structural collapse, fire escape, airplane 

• Burns greater than 5% of total body surface area

• Burns that involve and threaten functional or cosmetic impairment of the face, hands, feet, genitalia, 
perineum, and major joints

• Full-thickness burns

• Electrical burns

• Chemical burns

• Circumferential burns of the limbs and chest

• Burns at the age-specific considerations (such as children and those age > 60 years old)

• Burns in patients with pre-existing medical conditions, which could complicate management, prolong 
recovery, or affect mortality

• Inhalation injury without skin involvement is excluded

Table 1. 
Burn facility referral criteria at level 2.

• Burns greater than 20% and 10% of total body surface area for adult patients and children ≦12 years old, 
respectively

• Burns with major functional and/or cosmetic implications

• Burns in patients with significant pre-existing medical conditions that could complicate management, 
prolong recovery, or affect mortality

• Inhalation injury without skin damaged is excluded

Table 2. 
Burn unit referral criteria at level 3.
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crashes, scald burns during assaults, and explosions with airborne flames [21–26]. At 
the global level, the age-standardized mortality due to burn injuries has significantly 
decreased from 1990 to 2017; only 3 out of 21 regions reported a significant increase 
in the incidence rates of burn injuries, and delineated rising rates by more than 30% 
of age-standardized incidence rates especially in China [20]. The reported indicated 
that most middle- and high-income regions have invested in resources and safety 
measures and established access to care to reduce/combat incidence of burn injuries.

A comprehensive burn team approach is important when providing burn care 
to patients with burn injury by burn care nurses with multidisciplinary care; a burn 
team consists of burn surgeons, nurses, physiotherapists, occupational therapists, 
dietitians, and psychologists [10, 27]. Burn care nurses play a crucial role in caring 
for patients with extensive burns [28] and disaster management, mainly in handling 
patients with burn injuries [29]. Competency-driven, high-quality, and evidence-
based education training programs related to burn injuries are essential when prepar-
ing nurses for the full continuum of burn care management [30–32]. The number of 
burn nursing education and training programs has gradually expanded over the past 
20 years [33]. Therefore, most existing training programs in Hong Kong focus on 
burns injuries management comprise preparedness, response, and recovery phases. 
Furthermore, most nurse training programs related to burns injuries, especially those 
targeting registered nurses, have adopted different teaching approaches (online and 
face-to-face) to ensure flexibility in time, location, and cost effectiveness [34, 35].

In the United States, different burn centers incorporate competencies within the 
educational nursing curriculums of training programs with examination aligned with 
the American Burn Association burn nurse competencies (BNC) [36]. Training pro-
grams establish interactive, evidenced-based, comprehensive, preceptor workshop, 
online learning, and skill practice module consistent with BNC domains. Domains 
of BNC consist of wound management, and other relevant supports (psychosocial, 
nutritional, discharge planning, and aftercare) [36].

Meanwhile, in the United Kingdom, registered nurses must complete specific 
burn courses and be competent in burn care by the end of their second year in burn 
centers and units [37, 38]. According to the framework of burn care for a burn-injured 
patient, training programs align with the National Burn Care Standards, and nurses 
require to attend an accredited course in the emergency management for severe burn 
[37, 38]. Moreover, lead nurses for the Burn Care Services must complete a specific 
burn care course to demonstrate competences and require attending burn specific 
training programs annually [38].

In Hong Kong, registered nurses with three-year experience are considered burn 
care nurses in different public hospitals and must complete an emergency manage-
ment of severe burns course [13, 15]. Continuing professional education is vital for 
the future role of burn care nurses. However, to advance their practice, the “Post-
Registration Certificate Course in Advanced Surgical Nursing” and “Post-Registration 
Certificate Course in Burn and Plastic Surgical Nursing (PRCC in Burn & Plastic)” are 
training programs recommend for burn care nurses to increase their competence in 
burn care nursing and facilitate the development of burn teams in a burn unit to meet 
the complexity of managing different levels of burn injuries by in-service training in 
Hong Kong [15].

“Post-Registration Certificate Course in Advanced Surgical Nursing” is an annual 
training program consisting of different surgical nursing specialties components 
(breast, urological, stoma and wound, hepatobiliary and pancreatic, head and neck 
and plastic, and burn and plastic care) with theoretical and practical components. 
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According to the burn patient population, conduction of PRCC in Burn and Plastic is 
affected by the demand of clinical services (e.g., held in 1997, 2016, and 2019). This 
program is an 8-month structured training program with examination. The core 
content of this program emphasizes the theoretical (210 lecture hours) and practi-
cal (6 weeks practical attachment) components to enhance the knowledge of burn 
care nurses in delivering burns nursing interventions [39]. Currently, becoming an 
experienced burn care nurse requires being a nursing burn team leader that helps to 
facilitate patients with burn injuries to the optimal level of physical and psychological 
health and social function [40]. The effect of stimulation training on the development 
of burn care nurses can positively affect the perceptions of nurses managing patients 
with burns injuries [32, 41]. The advancement of burn education through simula-
tion training tools aimed at the emerging role of simulation for training to promote 
knowledge and significantly advance the delivery of burn education. It is crucial for 
competence enhancement of burn care nurses, such as providing experience with rare 
and critical incidents, problem-solving skills, decision-making, and team dynamics 
[13, 42–44]. Debriefing sessions during the simulation training program are critical 
for nursing education since they provide the opportunity for self-recall and insight 
into improving learning outcomes (critical analysis and personal growth) following 
simulation training workshops. This program can enhance the clinical skills critical in 
assisting new burn care nurses in their transition to practice.

Given the increased occurrence of disasters, including burns injuries, enhancing 
the readiness of burn care nurses caring for the physical and psychological health of 
patients is urgently needed [35].

To sustain the standard and competence of clinical practice, “Advanced Nursing 
Standards and Specialty Nursing Practice Guidelines” related to burn and plastic surgi-
cal nursing have been adopted in public hospitals and are regularly developed for 
burn care nurses to enhance their comprehensive knowledge and skills, as well as the 
guidelines in the whole spectrum of burns injuries management in Hong Kong [15]. 
All standards and guidelines for advanced nursing practices are designed to support 
evidence-based practices to ensure the quality and appropriate pathway for nursing 
professionals to meet the burn injuries challenges [32].

Caring for patients with burn injuries certainly requires teamwork both within 
and outside the hospital. However, nursing colleges developed a platform between 
burn care nurses and other health professionals useful for sharing the knowledge 
and experience of caring for this unique group of patients (such as introduction and 
elementary understanding of basic burn knowledge and wound dressing technique), 
thereby reinforcing the roles and functioning of burn care nurses. In Hong Kong, such 
a network exists; the Hong Kong College of Surgical Nursing (HKCSN) facilitates 
networking among local surgical professionals and is a good support source. Serving 
as a platform for healthcare professionals to share experiences in burns nursing, 
the HKCSN invites both local and international experts to deliver lectures and run 
courses and seminars for its members [45].

Burn care nurses frequently attend different faculty/organizational development 
conferences, both local and international, e.g., Burn and Plastic Forums organized by 
local burn unit and burn facilities and International Burn Conferences and Annual 
Scientific Meetings organized overseas [13, 15, 46]. These conferences help burn care 
nurses caring for patients with burn injuries to learn new strategies and information 
regarding the global insight of nursing education and practices on burn management. 
In addition, conferences have been held on the ability of nursing professionals to 
transfer new knowledge into their nursing practices for patients with burn injuries 
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in clinical settings. Knowledge transfer may benefit from a better understanding of 
professional development related to burn care in clinical settings [47], which includes 
best practices in non-boundary burn and plastic specialty, advanced technology in 
burn care, and wound dressing techniques that can be integrated into local practice.

2.2 Roles of medical technology in supporting wound assessment

Patients with burn injuries benefit from early wound closure with local treat-
ment consisting of cleansing, debridement, and routine burn wound dressing 
changes to minimize or control infection and improve wound healing [48, 49]. 
However, at the early stages of injury, it may be difficult to accurately define the 
depth of burn wounds. In Hong Kong, burn care nurses use laser Doppler imaging 
(LDI) (Figure 2) with non-invasive and non-contact devices for more accurate 
assessments that deliver a two-dimensional image of the burn area as an early 
objective determination of wound depth (depth analysis of the dermal circulation). 

Figure 2. 
Laser Doppler imaging device.
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This technique also helps to predict the healing outcome of burn wounds before pro-
viding initial burn patient management [50–53], while the wound depth assessment 
is commonly determined and diagnosed by experienced burn surgeons using this 
imaging technique. This diagnostic intervention can be performed on patients with 
burns; hence wounds can be assessed early, between 48 hours to 5 days post-burn for 
diagnostic and therapeutic management [49, 52, 54].

There is a mandatory requirement to complete the LDI training qualification, 
which provides assessment knowledge and application skill essential for nursing 
clinicians in using this technique for therapeutic decisions for patients with burn 
injuries [51, 52, 54]. The completion requirement in operating LDI includes scanning 
technique, interpretation of results, awareness of safety practice, and elimination of 
confounding factors, including the presence of infection or tattoos [53–56]. However, 
the low power of the LDI laser light can penetrate the burn wound and detect circu-
lating blood cells in capillaries, arterioles, and venules [49, 52, 55]. Moreover, LDI 
can identify a color-coded blood flow map showing microcirculatory blood perfu-
sion in patients with burn injuries. LDI can differentiate superficial dermal burns, 
mid to deep dermal burns, and full-thickness burn wounds [51]. The utilization of 
LDI provides an early accurate assessment, thereby facilitating early burn treatment 
strategies, which can reduce costs, patient morbidity, length of hospitalization, and 
unnecessary surgery for patients with burns [55].

2.3 Application of novel dressing materials for various burn wound conditions

Burn care nurses perform routine burn wound dressing changes for patients with 
burn injuries, and their healing outcomes have been previously reviewed [48, 50, 57]. 
Burns can be classified by the depth of injury into either superficial, superficial der-
mal, deep dermal, full-thickness, and deeper injury [58–60]. According to the depth 
of the burn, various specialized management and treatment modalities are available 
and focus on specific anatomic sites; different therapeutic wound dressing materials 
are applied for the recovery of the underlying physiological processes in tissue repair 
such as antimicrobial agents, including gauze, non-adherent films, and antimicrobial 
agents [39, 61, 62]. The selection and application of dressing materials and topical 
agents are based on the nature of and benefits to the burn wound, a specific wound 
quality or presence of contamination or infection, and patient allergy.

Superficial burn wounds comprise superficial dermal and partial-thickness 
wounds that are pinkish in color, with blister formation, epidermis slough off, and 
excruciating pain [63]. Wound care promotes wound epithelialization and prevents 
infection. Furthermore, biological dressings, including porcine skin and amniotic 
membrane, are applied to relieve wound pain and enhance epithelialization [62, 63].

Deep burn wounds consist of deep partial thickness, full thickness, and deeper 
injury, and require burn wound excision and graft coverage. Mid- and deep-dermal 
burn wounds are mottled pinkish or whitish, have a dull sensation, and are sloughy 
[63]. The aims of wound care for deep burn wounds are minimizing necrotic tis-
sue and preventing wound infection. First, wound irrigating disinfectant (e.g., 
Granudacyn® irrigation solution) is used to cleanse and moisturize the wound; it 
contains hypochlorous acid, a reliable cleansing solution [64] and can prevent the 
proliferation of Gram-positive and -negative bacteria. Subsequently, nurses should 
thoroughly cleanse and debride sloughy and necrotic tissue on a burn wound. A 
single-use sterile cloth, “UCS® debridement cloth”, is pre-moistened and used for 
wound cleansing and debridement of the surrounding wound areas. Furthermore, 
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enzymatic debridement agents (e.g., Iruxol® mono ointment dressing) are used to 
remove slough and promote burn wound healing and achieving a significant thera-
peutic effect [13].

Moreover, full-thickness burn wounds require eschar debridement and/or excision 
and original autologous meshed skin grafting for charred and leathery wound [63]. The 
use of skin grafts on full-thickness burn wounds results in no or minimum hypertro-
phic scar formation [65]. Simultaneously, burn care nurses require additional knowl-
edge and skills to care for patients with burn injuries and guide the appropriate care of 
both the recipient (burn area with skin graft) and donor sites (donation skin site) [66].

2.4 Advancement of wound management for preventing hypertrophic scarring

Biodegradable temporizing matrix (BTM) is used for full or deep burn wounds 
[67–69] to cover excised deep burn wounds for at least 3 weeks, aiming at tem-
porary wound closure and supporting the reconstruction of the dermis. BTM 
intergradation into the wound bed through cellular infiltration is time consuming. 
New blood vessels grow and become full of fibroblasts production; therefore, when 
the neodermis becomes vascularized, a thin skin graft can be applied to a deep burn 
wound [67, 70].

Dermal regeneration templates (e.g., Nevelia®) used for full or deep burn wounds 
or reconstructive surgery are made for collagen layering, which promotes dermal 
regeneration [71, 72]. First, it is used to cover an excised burn wound or excised 
scarring for approximately 3 weeks [73] and consists of a matrix of bovine collagen, 
which facilitates integration into the wound tissue [74]. Next, a split-thickness skin 
graft is required to cover burn wounds, provides better functional and esthetic 
outcomes, and reduces hypertrophic scar formation [65, 75].

2.5  Nurse-led burn clinics promote continuity of care for patients with burn 
injuries

Hong Kong has only one nurse-led burn clinic in public hospital, which plays 
a crucial role for patients with burn injuries by function-limiting sequelae such as 
contractures, scarring, thermoregulatory anomalies, amputation, and nurse-led burn 
clinic by promoting the continuity of care, quality of life, and psychosocial well-being 
during their rehabilitation and return home within the long-term recovery period, 
and by decreasing the length of hospitalization [39]. The aims of nurse-led burn 
clinics include: independent burn care nurses with delegated authority to make deci-
sions regarding patients with burn injuries; delivering full support while maintaining 
continuity of care after discharge; implementation of multidisciplinary acute care col-
laboration and planning for long term rehabilitation and burn wound management; 
evaluating the patient’s response to both physical and psychological treatments and 
counseling; referring the patient to the appropriate resources for support; assessing 
and evaluating the patient’s ability to perform activities of daily living and self-care; 
providing educative advice on rehabilitation for patients with burn injuries [57]. 
Nurse-led burn clinics and services also provide healthcare (e.g., ability to prescribe 
optimal wound management) to referrals with minor burns from the Accident and 
Emergency Unit [76, 77]. In addition, burn care nurses at nurse-led burn clinics have 
the authority and autonomy in performing burn wound management recognized by 
hospitals in the provision of care for patients with burn injuries based on the assessed 
needs of patients and caregivers.
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3. Conclusion

Despite the recent developments in caregiving approaches for patients with burn 
injuries, morbidity and mortality continue to increase worldwide. Several compre-
hensive programs related to burn care have been implemented to enhance nurse’s 
competency to care for patients with burn injuries in the acute care framework. In 
Hong Kong, burn care nurses at nurse-led clinic educate patients with burn injuries 
and their families/caregivers throughout the hospitalization period, discharge plan-
ning, and rehabilitative journey to ease their anxiety and promote recovery. Moreover, 
burn care nurses attend continuing education programs, in-service training pro-
grams, and both local and international conferences to enhance their knowledge and 
readiness to respond to burns injuries, as well as management and leadership in local 
practice with a global perspective. Nurse-led clinic and referral pathway can reduce 
patient hospitalization and foster better long-term rehabilitation and return home. 
The incentives of Hospital Authority to increase the number of nurses attending burn 
care training courses to enhance high quality care to patients with burn injuries. No 
LDI study has objectively assessed the different severity of burn depth of perform by 
nurses; therefore, we recommend that burn care nurses conduct a study focusing on 
the objective LDI assessment of diverse severity of burn depth.
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Chapter 9

Physiological and Physical Effects 
of Sleep Disorder among Shift 
Work Nurses
Razzagh Rahimpoor

Abstract

Poor sleep quality as one of the mental problems caused by shift working can lead 
to psychological disorders (i.e., depression; adult attention deficit; memory, cognitive, 
and performance deficit; reduced job satisfaction, quality of life, and sex drive; and 
mood change) and physiological disorders (immune system, obesity, cardiovascular 
risks, hormone imbalance, fertility, and aging). The main scope of the proposed chap-
ter is to describe the various dimensions of psychological and physiological disorders 
caused by poor sleep quality among shift-working nurses. Also, educational programs 
will be described for early detection of physiological and psychological symptoms of 
poor-quality sleep and improvement of sleep quality among  shift-working nurses.

Keywords: nurses, sleep disorders, night shift work, circadian rhythm, health status

1. Introduction

Sleep plays a vital role in brain function and systemic physiology across many 
body systems [1]. Sleep is controlled by the Supra Chiasmatic Nucleus (SCN) of the 
hypothalamus, the endogenous clock that regulates the production of melatonin, 
a hormone that induces sleep [2]. Sleep plays an essential role in brain function, 
and also, the quantity and quality of sleep affect the systemic physiology of the 
body, including appetite regulation, metabolism, and the function of the immune, 
cardiovascular, and hormonal systems [3, 4].

Normal sound sleep is defined by adequate duration, good quality, suitable 
timing and arrangements, and no sleep disturbances [5]. Sleep is one of the most 
important parameters in night cycles, which plays a key role in restoring physical 
and emotional strength [6]. Around a third of human life is spent on sleep, and more 
than thirty percent of the world’s people suffer from sleep disruptions because of 
mental- psychological illness, physical diseases, night work, second employment, and 
so on. The health care system is one of the most important areas of sustainable human 
health development where nurses are the main occupational group in the therapeutic 
system. Nurses usually make up forty percent of the hospital staff, and more than half 
of the total personnel costs are allocated to them [7–9]. At night, employees of public 
service-providing areas are working, so that 36.9% of the hospital staff are night-
working individuals, and they are often nurses [10].
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The results of decades of research have indicated that sleep disruption or insomnia 
is a widespread problem among people bearing depression; most of them complain 
of difficulty in starting and maintaining sleep, waking up early in the morning, 
difficulty in returning to sleep, and insufficient quality of sleep [11–13]. Problems 
with sleep are widely prevalent and include deficits in quantity and quality of sleep; 
sleep problems that impact the continuity of sleep are collectively referred to as sleep 
disruptions [1]. Sleep deprivation is used to refer to acute total sleep deprivation 
(typically short periods of wakefulness (<72 h) accompanied by a nearly complete 
loss (>90%) of both non-Rapid Eye Movement [REM] sleep and REM sleep). The 
non-REM sleep is often caused by occupational demands as experienced by emer-
gency workers, shift workers, and medicine physicians on 36–48 h work shifts by 
clinical conditions or in military personnel due to insomnia [14].

Sleep disorders tend to occur in one of three ways: inability to obtain a sufficient 
amount or quality of sleep (called sleep deprivation), unable to maintain sleep dura-
bility (difficulty maintaining sleep, called disrupted sleep or sleep fragmentation, and 
middle insomnia), and what events happen during sleep (for example, restless legs 
syndrome or sleep apnea) [1, 3].

Sleepiness is the desire or inclination to sleep, whereas fatigue is the lack of desire 
or disinclination to continue performing the task at hand [15]. Numerous factors con-
tribute to sleep disruption, ranging from lifestyle and environmental factors to sleep 
disorders and other medical conditions. Sleep disruptions have substantial adverse 
short- and long-term health consequences [1]. Several studies have shown that the 
mortality rate in people with a sleep time of fewer than 3.5 h and more than 8.5 h is 
higher than in those people with a sleep duration of 7 h a day [10, 16, 17].

Physiological systems that follow circadian rhythms like the sleep-wake cycle, 
hormone secretions, and core body temperature are influenced by signals from the 
environment especially light [18]. Altered circadian rhythm results in physiologi-
cal and psychological variables [19, 20]. Shift work results in a conflict between 
days-oriented circadian physiology and the requirement for work and sleeps at the 
wrong biological time of day. Internally driven circadian biological clocks regulate 
the periods of sleepiness and wakefulness [20]. Sleep deprivation affects the abil-
ity of health workers who are involved in a multitude of life-saving tasks that need 
more attention and concentration. Quality of sleep is compromised in those who are 
frequently involved in extended working hours and shift work, which is found to be 
more common among nurses [21].

2. Shift work

Rotating and scheduling are the main characteristics of shift work, and nurses 
are largely locked into schedules that provide 24-h care and include night-shift work 
[22, 23]. The “shift workers are creators and victims at the same time” of this new 
work organization [24].

Nursing professionals being one of the most vulnerable populations with chronic 
work stress due to the high degree of relationship between nurses and patients and 
the strong emotional involvement that this requires [25]. Nursing is inherently a 
stressful profession requiring comparatively high levels of physical and mental 
activity [26]. There are several stressful situations in the nursing profession that 
can cause problems, including dissatisfaction, low efficiency, and retirement. These 
situations result in physical and mental health issues that irreversibly damage the 
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nursing system [27]. Previous studies have shown that high stress among nurses has 
affected their quality of professional life [28, 29].

Continuous and extended work in close proximity to patients, numerous and 
strenuous work shifts, poor levels of independence, dissatisfaction with occupational 
responsibilities, and unprepared to deal with emotional events are some specificities 
innate to the work of nursing technicians and nursing assistants that make them more 
prone to developing sleep disorders [30]. Shift work disorder is distinguished as a sleep 
disorder specified by insomnia in a person’s daily scheme [31]. Working on the night 
shift has been inverse to human nature and induces various disturbances in the night-
time rhythm (circadian rhythm: biological clock) and other undesirable health effects, 
such as digestive disorders, cardiovascular disorders, and reproductive system disor-
ders, and raises accident rates and decreases efficacy among employees [32, 33]. The 
nature of the nursing job and their occupational stress, along with the harmful physical 
factors, are the reason for sleep disorders and drowsiness during the daytime [34].

In addition to adverse health consequences and diminished quality of life at the 
individual level, shift work disorder incurs significant costs to employers through 
diminished workplace performance and increased accidents and errors [35]. Recent 
scientific findings have provided insight into individual differences in tolerance for 
shift work and expanded cure options for persons with shift-related work disorders. 
At the same time, attempts to diminish the burden of shift work among employees 
are still at an early stage. Despite the insufficient data, from an organizational stand-
point, reducing the costs related to shift work has the potential to generate significant 
financial benefits [35]. Furthermore, occupational demands are frequent causes of 
insufficient sleep and may elevate the risk of accidents at work [36].

Cognitive impairment leads to fatigability and a decline in attention and efficiency 
in the workplace, which puts nurses’ health and patients’ health at risk. Cognitive 
performance is impaired among shift-working nurses, due to poor sleep quality and 
decreased alertness during the wake state [20]. Night work worsens the well-being of 
the employee and accelerates the accumulation of fatigue, which is the cause of lower 
quality and efficiency of work and numerous absences of the employee. Working at 
the night shift is attended by excessive stress, which makes it very hard to rest and 
sleep adequately [37, 38]. The result of this is the occurrence of many diseases, includ-
ing diabetes, hypertension, ischemic heart disease, neurosis, anxiety disorders, and 
depression, which subsequently lead to various sick leaves, occupational burnout, and 
incompatibility with the environment and with families [39].

Working at night disrupts all of the physiological processes of the body, as well 
as causes an increase in the stress hormones adrenaline and cortisol, which are the 
main representatives of glucocorticoid hormones. Sleep deprivation raises the level of 
cortisol in blood serum, which subsequently arranges the body to a constant state of 
readiness. Because of this, higher levels of cortisol hormone cannot go back to normal 
levels in spite of sleeping at night [38]. It is thought that a long-term adaptation to 
night-shift work is extremely restricted or even inevitable [40].

3. Psychological disorders

Nurses work rotating shifts and extended hours, which can change the circadian 
rhythm, occasionally leading to abuse of caffeine and benzodiazepines and nurses 
needing to use their days off and free time to recover from lost sleep hours. On the 
other hand, the consequences that arise from nurse burnout are numerous, such 
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as absenteeism; lack of motivation; concentration difficulty; poor organization; 
increased errors; decreased patient safety; lack of energy; and feelings of frustration, 
anxiety, and depression; and insomnia. This scenario leads to poor sleep quality, 
which plays a critical role in emotional regulation and mental well-being, creating a 
cyclical issue underlying nursing work [25, 41].

One of the responsibilities of a nurse is prescribing the right drug on time to 
the right patient by the correct route. Therefore, it is obligatory that nurses clarify 
obscure orders; have the requisite knowledge and strength of character to question 
orders that are inappropriate; doubly and triply verify the medicinal product, dos-
age, and identity of the patient; administer the drug at the correct time and through 
the right route; and carefully monitor the patient [42]. Administering drugs is part 
of everyday nursing practice. Patient safety is a key concern in today’s healthcare 
delivery systems. Errors in medication administration can pose a threat to patient 
outcomes and patient safety [43].

Research conducted among night-shift residents’ and nurses reported that poor 
concentration hindered their efficient, decision-making capacity and also caused 
increased error rates. Better cognitive ability was reported among nurses who had 
never been exposed to shifting work compared to those who had been exposed 
to sleep deprivation, altered circadian rhythm, and extended shift work duration 
[11, 44]. Chronic fatigue, emotional exhaustion, cognitive anxiety, and worse sleep 
quality are more common among shift-work nurses than other nurses, and it is 
associated with the duration of their work shift. In other words, the increase in days 
of rest for 12-h shift nurses does not seem to be sufficient to neutralize the accumula-
tion of adverse effects during extended workdays [45]. Due to the high incidence of 
medical mistakes and significant gaps in healthcare quality (medication errors and 
patient deaths), patient safety is a key concern of today’s healthcare delivery systems, 
and medication administration errors are frequently used as an indicator of patient 
safety. Several studies have shown that failure to obtain adequate sleep is an impor-
tant contributor to medical errors, and sleep deprivation can make many healthcare 
workers, including nurses, more susceptible to irritation and anger toward those they 
care about. It often causes feelings of guilt, depression, and anxiety and more sleep 
disorders. Difficulty in sleeping significantly increases the risk of depression even in 
someone who hasn’t had a history of depression before [32].

Several studies have investigated the effect of sleep loss on the development of 
these neurons [46]. Disruption of sleep for one night appears to have little effect 
on the rate of cell production, but chronic sleep restriction or disruption of sleep 
has cumulative effects that lead to a reduction of neuronal development [47, 48]. 
Additionally, sleep restriction interferes with the normal increase in neurogenesis that 
occurs with hippocampus-dependent learning tasks (e.g., spatial learning) [49]. It is 
hypothesized that decreases in cell production are related to a decrease in REM sleep 
commonly seen in total sleep deprivation and sleep restriction [50].

Partial sleep deprivation reduces response inhibition during the night shift and 
frontal-lobe vulnerability. Working memory and episodic memory are related to 
temporal-lobe function, and therefore, relative sleep deprivation has detrimental 
effects on the psychiatric health of nurses on duty, which is responsible for impaired 
memory, concentration, and thinking ability [20]. A medical error is defined as 
a situation when a healthcare professional chooses the wrong method of care or a 
situation in which the healthcare professional selects the right method of care but 
performs it incorrectly; so medical errors are frequently described as human errors in 
the healthcare system [51, 52]. Shift work leads to experiencing circadian disturbance, 
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particularly working overnight shifts or rotating shifts; also, shift work schedules 
increase the risk of accidents and injuries [53]. Working during the evening or night 
can lead to aggravating fatigue in employees because the circadian cycle is disrupted, 
and on the other hand, fatigue can increase the rate of human errors as a part of medi-
cal errors [54]. The cognitive deficits associated with total sleep deprivation have been 
well described by many studies.

Various studies have continually shown a deleterious effect of total sleep depri-
vation on vigilant attention. Other cognitive domains aside from attention have 
also been found to deteriorate with total sleep deprivation. These include spatial 
working memory, verbal memory, constructive thinking, and cognitive through-
put [55–58]. Total sleep deprivation can result in task perseveration with reduced 
creative thinking and an inability to perceive the likelihood of making errors 
[57, 59]. Results of previous studies revealed that wrong time and wrong rate were 
the most frequent medication errors committed by nurses. These errors may be due 
to either oral or written miscommunication, name confusion, similar or misleading 
container labeling, or performance or knowledge deficits [15, 60]. People’s instabil-
ity starts when the biological mechanisms affecting the sleep initiation process 
interfere with cognitive functions. This makes cognitive functions more variable 
and dependent more and more on intentional efforts to stay awake. The aftereffects 
of state instability are manifested by increasingly frequent errors of commission 
(responding when not required) and errors of omission (not responding when it is 
required) [50, 61].

The most frequent complaints among nurses have been reported as insufficient 
sleep, short sleep duration, and insomnia [62]. External, environmental, and social 
factors may also act as predisposing factors for poor sleep. During periods of stressful 
events and changes in routine, sleep quality may be negatively affected [63]. Sleep 
plays a fundamental role in learning, memory consolidation, and motor learning, as 
well as in the immune system and cardiovascular and liver metabolism [25]. Deficits 
in attention, learning & memory, sensory perception, emotional reactivity, and 
higher-order cognitive processes, such as executive function and decision-making, 
have all been documented following sleep disruption in humans [14].

Short-term consequences of sleep disruption include increased stress responsivity; 
somatic problems; reduced quality of life; emotional distress; mood disorders and 
other mental health problems; cognition, memory, and performance deficits; and 
behavior problems in otherwise healthy individuals [1].

Stress and emotional tension from exhausting working conditions can cause 
burnout syndrome. Burnout is an emotional disorder with symptoms such as stress, 
fatigue, and physical exhaustion resulting from very stressful work associated with 
a high degree of responsibility or competitiveness [64]. Burnout groups also show 
greater sleep fragmentation, lower sleep efficiency, less slow wave and Rapid Eye 
Movement sleep, lower delta power density in non-REM sleep, and finally lower 
subjective sleep quality [65].

Burnout can have severe impacts on patients and healthcare professionals. This 
not only leads to negative mental and physical health outcomes, absenteeism, poor 
morale, and lack of incentive among personnel but also results in a decline in the 
quality of care delivered by the affected personnel, resulting in inferior consequences 
for patients [66].

Inadequate sleep or circadian changes can reduce mental performance and 
cognitive function, decrease levels of concentration and attention, slow down com-
plex coordination, increase the risk of accidents, increase psychiatric morbidity, 
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impair the cardiovascular autonomous response system, and also increase physical 
fatigue [67, 68]. Sleep anxiety can also mediate between depressive symptoms and 
sleep disorders. Sleep anxiety can be defined as a 24-h phenomenon originating from 
worries created by insufficient and uncontrollable sleep. Another noteworthy finding 
is that emotional exhaustion and sleep anxiety have successively caused the associa-
tion between sleep disorders and depressive symptoms [44, 69]. Previous studies 
confirm that there is a significant relationship between low earnings and stress in 
clinical workplaces and the rate of medication errors.

Patient safety outcomes, including medication errors, have been related to occupa-
tional burnout in nurses, which is related to staff shortage, unfavourability of nurse-
physician relations, and further work-life factors [43, 70].

Emotional exhaustion, job dissatisfaction, and depersonalization are significant 
factors that influence sleep disorders. Emotional exhaustion, which causes burnout, 
significantly affects the occurrence of sleep problems. Exhaustion can make work at 
night more tiring, while the body’s ability to regenerate worsens, which may directly 
cause health problems [38]. Emotional exhaustion is an enduring state of physical 
and emotional depletion that is caused by personal demands, excessive work, and 
continuous stress [71]. Clearly, providing services or care, like nursing, can be a very 
challenging profession, and of course, emotional exhaustion is a usual response to 
this job overload [72]. Emotional exhaustion is a stress-related and social problem, 
whereas depression is a pervasive and individual problem [73]. Emotional exhaus-
tion can be an important mediator in the relationship between sleep disturbance and 
depressive symptoms. Empirical studies have shown that sleep disturbance leads to 
increased emotional exhaustion. Emotional exhaustion represents the basic indi-
vidual stress dimension of burnout, which is defined as a psychological state resulting 
from prolonged emotional or psychological stress on the job [70].

Nurses also typically travail from high workloads and face problems balancing 
work and family life. These personal workplace conflicts lead to the formation of 
occupational stress and burnout. In addition, the aftereffects caused by the preva-
lence of burnout among nurses are multiple, including lack of motivation; reduction 
in work performance and communication between co-workers; increased absentee-
ism; grown errors; deficient organization; loss of energy; reduction in patient safety; 
feelings of frustration, depression, and anxiety; and insomnia [73]. Several studies 
show that sleep pattern disorders, daytime sleepiness, and burnout are more common 
among shift-working nurses with 12-hr shifts or more and discontinuous or badly 
organized shifts than other nurses. These variables are most influenced by the fixed 
night shift and the rotating shift [25, 74].

Sleep deprivation raises your risk of depression, even for someone without a 
history of depression. Depression is a syndrome with multiple symptoms, in par-
ticular changes in one’s behavior (isolation), mood (guilt and sadness), thinking and 
perception patterns (less focus and lower self-respect), physical complaints (sex, 
sleep, and hunger), and a high potential of suicide [75]. Previous studies reported 
significant correlation between sleep parameters and sleep quality, as well as daytime 
impairment [31, 76]. Several studies have demonstrated that sleep disturbance leads 
to symptoms of worry, which later develop into depressive symptoms and mood 
disorders [77, 78]. Generally, the self-reported mood is also affected by sleep depri-
vation. In the majority of sleep deprivation studies, there is an increase in negative 
mood states, with reports of fatigue and confusion as well as reduced energy and 
enthusiasm. Sleep restriction also affects mood [79] and sociability and has been 
found to exacerbate psychosomatic symptoms, including feelings of muscular pain, 
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nausea, headache, and generalized body pain. As such, sleep restriction may degrade 
long-term well-being [80].

The impact of sleep disturbance on depressive symptoms has been strongly 
mediated by emotional exhaustion. Furthermore, sleep disorders were related to 
sustaining and emotional exhaustion [81, 82]. The increase in sleep disorders has been 
sequentially associated with increased emotional burnout and sleep-related anxiety, 
leading to elevated depressive symptoms. Nurses who rotated between day and night 
shifts were found to have more health complaints and were less satisfied with their 
working hours than their colleagues who worked 8-h shifts. The positive correlation 
between depression and the frequency of medication errors, in a way, indicates the 
increase of medication errors with the increase in depression [15]. These symptoms 
are often underestimated by professionals, who self-medicate instead of asking for 
help in medical or psychological consultation. Furthermore, it has a strong impact on 
the quality of care [83].

To increase productivity at work, a minimally stressful work environment is 
necessary. To deal with job stress, temperament control, intervention with control 
of depressive symptoms and mood, and good sleep quality of a worker, particularly 
for female nurses, might create an improved and more efficient work environment 
[84]. Female physicians, like nurses, are at risk of increased occupational stress. 
An increased workload can lead to severe psychological problems, such as sleep 
disorders and depression among female doctors, and subsequently affect their 
occupational and personal lives [85]. In general, shift work can lead to problems in the 
personal and professional lives of female workers due to the need to work at unusual 
hours and increased physical activity at work. As a result, woman shift workers have a 
higher risk of stroke than other workers [86].

4. Physical disorders

The tendency to sleep is regulated by the interaction between a “homeostatic 
pressure” to sleep and a “circadian alerting signal” that encourages wakefulness. 
The homeostatic pressure for sleep increases with each hour of wakefulness and 
dissipates with sleep. Also, the circadian alerting signal is controlled mainly in the 
suprachiasmatic nucleus of the anterior hypothalamus. This intrinsic coordinator of 
the circadian rhythm lasts approximately 24.2 h, which regulates not only sleep and 
wakefulness but also variable physiological functions such as blood pressure, body 
temperature, and hormone secretion (cortisol and melatonin) [35].

The natural light-darkness cycle is the is the strongest controller of the circadian 
rhythm. After light waves enter the eye (or through closed eyelids), photic stimuli are 
transmitted to the suprachiasmatic nucleus through the retinogeniculo-hypothalamic 
and retinohypothalamic pathways in the hypothalamus, and this suppresses the secre-
tion of melatonin from the pineal gland [87].

Following nighttime work, these two opposing processes are uncoupled, and 
the balance of sleep and wakefulness is disturbed. It means that working at night or 
artificial “day” is not compatible with low melatonin secretion and high alertness. For 
instance, night-shift workers often fall asleep during the daytime, while at the same 
time, the circadian alarm signal is at its highest. Therefore, daytime sleep is frag-
mented and short, resulting in a lack of homeostatic sleep and low circadian excite-
ment at night. In contrast, night work is expected to occur exactly when circadian 
alerting signals are weakest and sleepiness is at its strongest [35, 88].
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Medical complications include increased risk for cardiovascular disease [89]; 
cerebrovascular events and stroke [86]; obesity [90] and metabolic disorders [91]; 
gastrointestinal complaints [92]; poor sexual health, including reduced fertility and 
problems during pregnancy [93]; and multiple forms of cancer [94]. The night shift 
has been associated with a higher incidence of varicose veins, appetite disturbance, 
and sleep disorders. Sleep deprivation has considerable consequences on people’s 
personal life as they often postpone many personal and social activities. Inadequate 
sleep may jeopardize health professionals’ efficacy to handle critical situations. Poor-
quality sleep has been identified as a risk factor for nursing turnover [40].

The distress associated with sleep loss can create additional stress to maximize 
sleep, which, in turn, contributes to worsening (rather than improving) sleep disrup-
tion. Insomniacs have been shown to have increased EEG activity, abnormal hormone 
secretion, increased metabolic activity, and increased sympathetic nervous system 
activity throughout the day and night [1, 95].

The greatest change in blood pressure during the sleep period among those who 
work shifts is a relevant finding because blood pressure is expected to decrease during 
the sleep period, called a drop [96]. The lack of a drop and the severity of blood 
pressure is linked to sleep apnea, autonomic dysfunction, nightly overload, increase 
in mortality, decreased myocardial diastolic function, developing lesions in target 
organs like left ventricular hypertrophy, and increase in the prevalence of diabetic 
retinopathy and subsequent decline of glucose tolerance [97].

Sleep abnormalities affect immune function in a reciprocal manner, leading to 
changes in prion inflammatory cytokines, such as tumor necrosis factor, interleukins 
1 and 6, and C-reactive protein. During both brief and extended arousals during 
sleep, increased metabolism is evidenced by increased oxygen consumption and 
carbon dioxide production. Chronic persistent insomnia is associated with increased 
secretion of adrenocorticotropic hormone and cortisol, which is present throughout a 
24-h sleep-wake cycle [98–100].

Long-term consequences of sleep disruption in otherwise healthy individuals 
include hypertension, dyslipidemia, cardiovascular disease, weight-related issues, 
metabolic syndrome, and Type 2 diabetes mellitus. The increased activity of the sym-
pathetic nervous system that is associated with sleep deprivation has substantial long-
term consequences for adults and adolescents. Adults who experience sleep disruption 
have elevated blood pressure and an increased risk of developing hypertension. Sleep 
loss appears to affect energy metabolism primarily by impairing insulin sensitivity 
and increasing food intake. Disrupted sleep has been associated with weight gain and 
other weight-related issues. Sleep fragmentation can alter glucose homeostasis and 
decrease insulin sensitivity [1]. Shift work is also associated with a disturbed lipid 
profile; high triglycerides and low HDL levels are often noticed among shift workers. 
High triglycerides and low HDL cholesterol findings among shift workers are associ-
ated with metabolic syndrome compared to non-shift workers [91, 101].

Previous studies have documented the numerous gastrointestinal signs and disor-
ders related to shift work for over two decades, including gastritis, dyspepsia, colitis, 
indigestion, peptic ulcer, appetite disorders, constipation, pain, heartburn, abdomi-
nal rumblings, inconsistent bowel movements, gastro-duodenitis, and flatulence 
[92, 102]. Several factors may be involved in the gastrointestinal symptoms reported 
among shift workers: altered circadian rhythm of stomach functions (enzyme activ-
ity, gastric secretion, and intestinal motility), drugs, types of foods eaten, psychoso-
cial stress, and changed menstrual cycle (in women) [103].
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Inflammatory markers such as C Reactive Protein (CRP) and leukocyte counts are 
higher in shift workers and are associated with cardiovascular diseases, atherosclero-
sis, stroke, and Type 2 diabetes mellitus (T2DM) [104, 105]. An increase in leukocytes 
is a major risk factor for ischemic stroke and a risk and prognostic indicator for 
cardiovascular diseases [106, 107]. Nightwork is one of the risk factors for diabetes 
management since A1c hemoglobin is higher in night shift workers with T2DM than 
in daytime workers [108]. Several studies have been published for investigating the 
probabilistic effects of shiftwork on the cardiovascular system without providing 
deterministic results [109]. Some studies have pointed out that night-shift workers 
have a higher relative risk of cardiovascular diseases than day workers [89, 110]. In a 
cohort study, it has been shown that mortality due to various causes, including cardio-
vascular diseases, among female rotating night-shiftwork nurses was higher than 
that among day-work nurses, which reflects the potentially adverse effects of rotat-
ing night shift on health and life expectancy [111]. A decade ago, the International 
Agency for Research on Cancer (IARC) confirmed that there was sufficient evidence 
to consider shift work along with circadian rhythm disturbance as a possible carcino-
gen (breast cancer) [112].

The occurrence and prevalence of breast cancer among woman shift workers 
are higher than woman daytime workers. The reason for that is the suppression of 
melatonin secretion due to excessive exposure to light during the night shift, and 
considering that the secretion of melatonin at night has an antioxidant role in the 
pathological and physiological functions of the body, it will ultimately lead to the 
susceptibility of women shift workers to breast cancer [113]. The biology and growth 
of normal breast tissue are controlled by genes affected by the circadian rhythm, so 
a disturbance in the circadian rhythm can cause breast cancer [114]. Female shift 
workers are at a higher risk of breast cancer compared to non-shift workers because 
of the disturbance of their circadian rhythms. The decrease in the secretion of cortisol 
and melatonin hormones causes the diffusion of a series of inflammatory indicators 
like as TNF-α, IL-1, and IL-2 and subsequently makes women prone to breast cancer 
[114, 115]. Light exposure at night among shift workers suppresses the normal release 
of melatonin from the pineal gland and can also stimulate the production of estrogen 
from the ovaries, which, in turn, can result in breast cancer [10]. Prolonged work 
as a shift worker is a risk factor for the occurrence of breast cancer due to circadian 
rhythm disturbance [116].

However, a cohort study reported that there was no significant difference in 
cortisol levels and any of the immune system indicators between daytime and shift 
workers [117]. Women are more susceptible to breast cancer if they begin shift work 
at a very early age and work for a long time period [118].

5. Operational and educational suggestions

The sleep disorders cause burnout in nurses who work shifts. This science can be 
used to develop strategies to prevent sleep disorders and burnout in nurses, which 
will also better the quality of nursing services. Identifying the key factors affecting 
nurse burnout can play an important role in countering this destructive phenomenon 
by carrying out targeted treatment actions. An efficient system of monitoring shift 
working schedules should be set up to decrease the occurrence and prevalence of 
burnout and sleep disturbances. Monitoring the statistic of night shifts, forbidding 
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nurses from working the day after the night shift, and controlling the long adequate 
rest breaks all can be effective in reducing the adverse effects of night work as the 
major reason for sleep disorders and insomnia among shiftwork nurses [38].

In many cases, it is impossible to change the work team’s organization; thus, it is 
necessary for these professionals to adopt measures to reduce variations in the sleep-
watch rhythm, using a system of daytime naps and adjusting their personal and fam-
ily rhythms to their varying work schedules and days of payment. The relationship 
between sleep and burnout must be taken into account to improve nurses’ working 
conditions. Developing tunicity strategies that limit alternate in circadian rhythm and 
improve sleep quality can be positive [25]. The distinction between scheduled and 
unscheduled time worked (time that is planned in advance versus time that is unan-
ticipated) may be more important than the actual number of work hours [15].

Shift work schedules, choosing proper nurses for shift work, and how they remedy 
them are main factors in the management of shift worker issues. A half-hour nap 
helps to effectively reduce stress levels of nurses, which allows them to return home 
safely at the end of their shift with less sleepiness. Making proper work schedule poli-
cies among nightshift-working nurses and their implementation can provide better 
healthcare to the patients and also give better sleep quality and a healthy working 
environment to nurses [119].

An organized ergonomic turnaround can be less detrimental to the health of 
nurses and more beneficial for healthcare providers. A 2 × 12 rotation (day-night) 
had fewer sleep disorders, and the duration of sleep was more balanced and less 
segmented than in the rotation of 3 × 8 (AM–PM–AM). In addition, it appears that 
a clockwise rotation 2 × 12 provides better recovery, in spite of 50% increase in the 
turnaround time. A night shift in the weekly schedule does not change the circadian 
rhythm and nature of cortisol level of the nurses. Sleep disturbances are especially 
reported among nurses in morning shifts with a 3 × 8 turnaround pattern. Shift 
rotation pattern, if it coincides with travel time, causes the deprivation of needed rest 
and sleep. In the case of an early-phase rotation (afternoon, morning, night, rest, rest, 
rest), difficulties related to tiredness and anxiety are linked to the fear of waking up 
in time the next morning [120].

Using warmer lights during night shifts can be of significant help in hospital 
work environments, as white light can play a key role to improve sleep quality. 
Furthermore, if possible, the fixed night shift should be eliminated due to its adverse 
effects on circadian rhythm [25]. Exposure to daylight at least 3 h a day was found 
to cause less stress and higher satisfaction at work. Daylight exposure has a curative 
effect on burnout parameters because there are a lot of studies reporting this effect of 
daylight on mood disorders [121].

Insomnia can be treated pharmacologically; melatonin can help in the facilita-
tion of normalizing the aberrant circadian rhythm. Benzodiazepine receptor agonist 
response is good among several insomniac patients, and remission rates are very low. 
The National Institute for Occupational Safety and Health (NIOSH) guides workers 
on how to cope with stressful work-related situations and manage their daily healthy 
physical and mental health [119, 122].

Related mental health promotion services, such as mind-based intervention and 
cognitive control strategies, can be useful for improving the sleep and mental health 
of nurses during their work [44]. According to the principles of occupational health, 
proper sleep as an important category should be included in the plans to improve the 
workplace. Screening for sleep disorders can be utilized to triage nurses to an accept-
able level of treatment based on risk (for example, clinical assessment or public health 
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education). In this regard, health services for night-shift workers should be provided 
by the employer during night-shift hours. This can help healthcare providers correctly 
diagnose the occurrence of shift-work disorders. Treatments that focus on increasing 
circadian adaptation, reducing sleepiness, and improving sleep can improve the qual-
ity of life in shiftwork disorder patients. Clinicians are strongly advised to incorporate 
family and social support to maximize patient adherence [35].

Disturbance in the circadian rhythm can lead to insufficient sleep and subse-
quently to cognitive impairment and poor work performance, and to overcome it, 
good social support and providing a supportive work environment can be used. 
Preventive acts to minimize psychosocial stress at workplaces like social support, 
family support, and providing a favorable work environment can reduce sleep 
problems and also increase worker efficiency within working hours. Stress manage-
ment training and techniques can help cope with sleep disturbance in certain profes-
sions such as nursing. This training can last longer and be beneficial for one’s future 
professional career life. Controlling self-temperament and a cooperative environment 
among employers, employees, and colleagues can help to decrease sleep disturbance 
and can increase the work performance and life quality of workers. Switching night 
work and rotational work can improve sleep disturbances, compared to sticking to the 
same shift schedule. Blood pressure control and napping can also play an important 
role in the management of hypertension related to shift work.

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 10

Effect of a Video-Supported  
Nurse-Led Advance Care Planning 
for Older Adults with Frailty:  
A Randomized Controlled Trial
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Abstract

This chapter reports the results of a parallel, double-blinded randomized controlled 
trial to examine the effect of video-supported nurse-led advance care planning (ACP) 
as compared with a health education program plus an ACP promotion leaflet on end-
of-life decision-making outcomes in older adults with frailty. Outcomes were assessed 
at 1 month and 6 months after the intervention via telephone. Between December 
2018 and January 2020, 449 older adults were screened for eligibility. The trial was 
terminated early after 105 subjects had been assigned (intervention: 51; control: 54) 
because of the COVID-19 pandemic and the end of the funding period. No significant 
between-group difference was found in the retention rate at 1 (41.2% vs. 38.9%) 
and 6 months (35.3% vs. 44.4%). In the intention-to-treat analysis, the ACP group 
reported a higher but non-significant advance directive completion rate (5.9% vs. 
1.9%) and a significantly higher mean score in quality of communication about end-
of-life care at 1 month estimated difference: 8.73 (1.16–16.30). There was no evidence 
of a difference in favorable outcomes of subjects receiving the video-supported, 
nurse-led ACP compared with those receiving active control. Results might have been 
confounded by high attrition, poor intervention completion, and reduced sample size 
due to the early termination of the study.

Keywords: advance care planning, advance directives, decision aids, decision-making, 
end-of-life communication, frailty, older adult

1. Introduction

End-of-life (EOL) care has been defined as care “to assist patients who are facing 
imminent or distant death to have a quality of life possible till the end of their life  
regardless of their medical diagnosis, health condition or ages” [1]. EOL care encom-
passes not only the provision of medical support but also social, emotional, and spiritual 
support [2]. Discussing EOL care can help create a shared understanding of the patient’ss 
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values and care preferences, which can lead to a plan of care that is congruent with these 
values and preferences [3].

Advance care planning (ACP) is a process of communication aimed at helping 
individuals proactively make decisions on their EOL care when they are mentally 
competent [4]. Previous studies consistently reported that ACP is beneficial to 
patients, family members, healthcare professionals, and the healthcare system. With 
honest and open ACP conversations, a better understanding of patient’s wishes and 
preferences is gained, thereby increasing their satisfaction with the care that they 
receive [5, 6]. Other studies found that early ACP conversations lead to the avoidance 
of aggressive medication interventions, which can improve the patient’s quality of life 
and help family members adjust to their bereavement [7, 8]. ACP can also facilitate 
healthcare professionals’ understanding of patient’s goals of care; thus, healthcare 
professionals can be more certain about what action to offer [9]. Having early ACP 
can lead to better utilization of healthcare resources. It has resulted in a reduction 
in hospitalizations and in the increased use of hospice and palliative care services 
[10, 11]. A recent systematic review of 132 randomized controlled trials (RCTs) 
concluded that ACP interventions improve patient outcomes including quality of 
patient-physician communication, preference for comfort care, decisional conflict, 
patient–caregiver congruence in preference, and ACP documentation [12].

Frailty has been referred to as a complex chronic condition where patients 
experience more than one chronic illness, have a deceased ability to engage inde-
pendently in the activities of daily living and are at an increased risk of morbidity 
and mortality [13, 14]. A recent systematic review of population-level studies 
from 62 countries across the world estimated that 12% of older adults are suffer-
ing from frailty [15]. Thus, ACP is especially important for older patients with 
frailty. Previous studies summarized EOL care needs of older adults with frailty, 
which included domains in physical health (e.g., pain management), psychosocial 
needs, functional status, care-related outcome (e.g., satisfaction with care), and 
preference of care [16, 17]. Frailty generally causes gradual and slow progression of 
decline, creating difficulty for healthcare professionals to predict patients’ prog-
nosis and identify their EOL phase, especially for frail patients who do not have a 
recognized life-limiting illness [18]. As a result of the unpredictable prognosis in 
patients with frailty, there are calls for initiating ACP conversations to discuss goals 
of care and preferences to make advance care plans in these patients. Having these 
conversations may increase patient’s awareness of the benefits of palliative care [19].

However, technical medical terms, such as cardiopulmonary resuscitation (CPR), 
antibiotics, and intravenous infusion, are to be covered when discussing common 
treatment options for EOL care in the ACP conversations. The procedures for these 
medical treatments are usually described in an abstract, hypothetical way, but the 
related content may not be understandable for laymen, especially those with limited 
health literacy. Meta-analytic evidence showed that video-based interventions pres-
ent a promising way to promote patient’s preferences for these EOL care treatment 
options and knowledge related to ACP but not in the completion of advance directives 
(AD) [20]. Thus, the addition of a video on EOL care treatment options to support 
clinical communication in the ACP conversation can further enhance the quality of 
ACP conversations in EOL care communication.

The aim of the study was to compare the effectiveness of two structured ACP 
programs with different intensities (one focuses on communication and AD with 
video decision aids, whilst the other focuses on AD promotion only) on EOL 
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decision outcomes of older adults with frailty and their carers. In this chapter, we 
only report results from the patients because the sample size for carers was too small 
for analysis.

2. Methods

2.1 Study design and participants

The trial was a parallel, double-blinded, prospective RCT with blinded assess-
ment at 1-month and 6-month follow-up conducted at one geriatric medical ward 
in Hong Kong. The trial protocol was approved by the research ethics committees of 
the participating hospital and the university of the principal investigator. Written 
informed consent was obtained from all the participants and family members who 
joined the study. Participants were assured their right to withdraw from the study at 
any time without reprisal. The method and protocol of the trial have been reported 
elsewhere [21].

We recruited eligible subjects at a medical ward of a public hospital in Hong 
Kong using convenience sampling. The participating hospital is a major hospital 
providing geriatric medicine and palliative medicine service in the serving district. 
Hospital nurses referred potentially eligible patients who were about to be dis-
charged to our research assistant (RA1) for eligibility screening. Eligible patients 
were invited to join the study with signed written consent after an explanation. The 
inclusion criteria for patients were (1) in-patients, (2) 60 years old or above, (3) 
fulfilling at least one criterion of the FRAIL scale [22], (4) being clinically stable, 
(5) able to communicate in Chinese, and (6) cognitively intact (mini-mental state 
examination [MMSE] > 17) [23]. The exclusion criteria were patients who (1) had 
already signed an AD or (2) had been referred to a palliative care service during 
the study period. Consented patients were then asked to nominate an informal 
caregiver who would likely be a substitute decision-maker for them in future health 
care. RA1 then approached the nominated caregiver and explained the study to 
him/her. The inclusion criteria for caregivers were (1) 18 years old or above and 
(2) able to communicate in Chinese. We recruited patient-caregiver dyads in which 
patients could join without a caregiver but caregivers could not join without a cor-
responding patient in the study.

2.2 Randomization and masking

Randomization was conducted based on a 1:1 ratio for each treatment arm. A 
statistician who was not involved in subject recruitment and data collection gener-
ated the random allocation list using a computer-generated randomizer. Allocation 
concealment was implemented by the use of sealed envelopes. Each consented dyad 
was randomly assigned to either the intervention group to receive a video-supported, 
nurse-led ACP program or the control group to receive a health education program 
plus a leaflet promoting ACP after completing the baseline assessment. The envelope 
was opened by RA1. After randomization, RA1 scheduled the first home visit within 
1 week with the participants and sent the participants’ information to the nurse who 
was responsible for the delivery of the corresponding treatment accordingly, with 
RN1 delivering the ACP intervention and RN2 responsible for the health education 
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program. This procedure can ensure that both the interventionists (RN1 and RN2) 
were blinded to group allocation. Given that both treatment groups cover ACP 
elements to a different extent, the participants should also be blinded to their group 
allocation.

2.3 Intervention material

The interventions for the two groups followed the published study protocol [21]. 
The two structured ACP interventions had two 1-h sessions and were delivered at the 
patient’s home on a weekly basis.

For the intervention group (ACP), participants (the patient and caregivers, if any) 
received a video-supported, nurse-led ACP program developed using the patient-
centered approach. The home-based ACP program involved two 1-h sessions covering 
four main elements: understanding illness; values and beliefs about care preferences; 
health prognosis of the disease; and introducing the idea and arrangement of AD. 
In addition, a 3-min video covering treatment options of EOL care in Hong Kong 
was shown when discussing health prognosis of disease in the ACP conversations. A 
personal workbook on ACP was provided to summarize the ACP conversations for 
participants’ records. The nurse who delivered the program had more than 5 years 
of clinical experience and was trained to facilitate the ACP conversation in a 2-day 
training workshop.

For the control group (control), participants received a health education program 
about specific symptoms or diseases provided by another nurse. A leaflet about ADs with 
contact information for signing AD was distributed at the end of the second session.

2.4 Data collection

After obtaining written consent, baseline data were collected by RA1. RA1 then 
randomly assigned the consented participants to either the control or the intervention 
group by opening the sealed envelope. Participants were followed up at 1 and 6 months 
after intervention via telephone by another trained RA2 who was blinded to group 
allocation. A designated private physician was recruited for AD completion in the study.

2.5 Outcome measures

Details of primary and secondary outcomes were described in the published study 
protocol [21]. In brief, completion of AD was the primary outcome. Those patients 
who were willing to sign an AD was referred to a designated private physician for 
completion. The AD form used in the study was adapted from a previous version of 
the modified directive model by the Hong Kong Hospital Authority [21, 24] with 
permission.

We also collected data on the following three secondary outcomes from patients 
and reported their results in the chapter. (1) Patients’ decisional conflict in making 
decisions related to future care was measured by the SURE test [25]. The SURE test 
has four items in a “Yes/No” format, and its total score can range from 0 to 4, with 
higher scores indicating higher levels of certainty regarding decision-making. (2) The 
quality of communication on EOL care with healthcare professionals was measured 
with the subscale “quality of communication about end-of-life care” (QoC-EOL) of 
the quality of communication questionnaire developed by Engelberg and colleagues 
[26, 27]. The subscale has seven items measuring a participant’s perception of quality 
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of the ACP communication on an 11-point Likert scale ranging from 0 (the very 
worst I could imagine) to 10 (the very best I could imagine). There are two additional 
options for selection: “didn’t have the related communication” and “don’t know” (to 
indicate that they were unsure of how to rate the facilitator on a particular skill). For 
QoC-EOL, we imputed “0″ for the two additional options based on the assumption 
that the failure to complete or address an item warranted a low score because all of the 
included items were identified as important aspects of EOL care communication [27]. 
Scores of the seven in the scale were summed up to create the total score with a pos-
sible range of 0−70. (3) Patient’s knowledge of ACP (ACP knowledge) was measured 
by a self-developed knowledge questionnaire consisting of five items covering the 
purposes of AD, EOL discussion, and issues related to ACP. The ACP knowledge score 
can range from 0 to 5, with higher scores indicating better knowledge. Good content 
validity (CVI > 0.9) and internal consistency (0.84) were obtained based on the data 
from a previous local study [28]. At the 1-month follow-up, patient’s satisfaction with 
the treatment received was measured by an item on a 0−10 VAS scale. In addition, 
intervention patients were asked to rate their comfort level of watching the 3-min 
video on treatment options of EOL care on a 0–10 VAS scale.

2.6 Statistical analysis

The analysis was conducted on the intention-to-treat population whenever 
applicable. The sample size calculation was based on the primary outcome of AD 
completion, with a power of 80% at a 5% level of significance using a chi-square test 
and a 20% attrition rate at 6 months to detect a difference of 14.8% (16.5% for the 
intervention group and 1.7% for the control group) [28]. After the start of subject 
recruitment, the required sample size was revised from 298 to 148, with approval 
from the funding body because of computational error in the original calculation.

Demographic data were summarized and compared with the group difference 
at baseline by using chi-square tests for categorical variables and Mann–Whitney 
U tests for continuous variables. For the primary outcome variable, we compared 
the proportion of AD completion between the intervention and the control group 
using Fisher’s exact test. We used the Mann–Whitney U test to compare the SURE, 
QoC-EOL, and ACP knowledge score changes between groups, as well as to compare 
their scores at 1 and 6 months between groups. Furthermore, we conducted general-
ized estimating equations (GEEs) to examine the differences in the mean changes 
between the two groups in the secondary outcomes, with adjustment for imbalances 
in characteristics at baseline. The interaction term of group by time was included 
to assess the corresponding changes in the outcome variable at the follow-up time 
points with respect to baseline. All statistical tests, performed using SPSS version 
26.0 (IBM Corp., Armonk, NY, USA), were two-sided, and p < 0.05 was considered 
statistically significant. This trial was registered with Chinese Clinical Trial Registry 
ChiCTR-IOR-17012341.

3. Results

3.1 Subject recruitment and characteristics

Between December 2018 and January 2020, we assessed 449 patients for trial 
eligibility. However, subject recruitment was suspended since January 2020 due to 
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the outbreak of the COVID-19 pandemic, leading to the cessation of all research 
activities in the study hospital and home-based intervention delivery in the RCT. The 
RCT was terminated prematurely by May 2022 due to the end of funding after two 
extensions of the study period. During this period, a total of 143 (31.8%) older adults 
with frailty were eligible for study inclusion, and 105 (73.4%) provided informed 
consent and were enrolled in the RCT, with 51 allocated to the ACP group and 54 to 
the control group (Figure 1). Of the 51 patients in the ACP group, 40 (78.4%) patients 
joined the study without caregivers and 11 had caregivers. During the study period, 
33 had received the ACP intervention, 20 refused to receive the intervention (mostly 
because of the social event in 2019 in Hong Kong), 1 passed away and 5 were pending 
for intervention due to the COVID-19 situation. Video on treatment options of EOL 
care was shown in 30 cases in the ACP group (90.9%). No adverse event was reported 
during the sensitive discussion in the ACP conversations. Of the 54 patients in the 
control group, 39 (72.2%) of them joined the study without caregivers and 15 had 
caregivers, and 31 (57.4%) had received the health education program, 8 refused, 10 

Figure 1. 
Flow diagram of the trial.
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were pending intervention, and 5 passed away. The overall attrition rate was 60.0% at 
both follow-up time points, and there was no statistical difference in the attrition rate 
between the two groups at 1 (ACP: 58.8% vs. Control: 61.1%, p = 0.819) and 6 months 
(64.7% vs. 55.6%, p = 0.344).

Baseline patient characteristics are presented in Table 1. The study sample included 
mainly males (62.9%, n = 66), married (60.0%, n = 63), not living alone (81.9%, n = 86), 
had religion (56.2%, n = 59), and had primary education or below (52.4%, n = 55). The 
patients had a median (interquartile range [IQR]) age of 82.0 (74.0, 85.0) years and a 
median MMSE score of 24.0 (21.0, 27.0). On the basis of the possible range of 8−24, the 
patients reported high levels of daily activities of living with a median of 20.0  
(16.0, 23.0) and instrumental daily activities of living with a median of 16.0 (10.5, 22.0). 
Baseline characteristics were generally balanced in the study sample, except for the 
FRAIL score, in which the ACP group patients were less frail with a median of 2.0 (1.0, 
3.0) than the control group patients whose median was 3.0 (2.0, 4.0), with a p-value 
of 0.006. For the secondary outcome variables, all the patients in the sample reported 
extremely low scores in all three secondary outcomes at baseline: QoC-EOL with a 
median of 0 (0.0, 0.0), SURE with a median of 0.0 (0.0, 3.0) and ACP knowledge with a 
median of 1.0 (1.0, 2.0).

Table 2 shows the bivariate analysis results, and Table 3 illustrates the logistic 
regression results for the primary outcomes and GEE results for the secondary 
outcomes of the trial, with the adjustment for FRAIL score at baseline and whether 
the patients had received the assigned group treatment. For the primary outcome, 
we found no evidence of a difference in the proportion of patients who had signed 
an AD during the study period (3 [5.9%] of 51 patients in the ACP group vs. 1 [1.9%] 
of 54 in the control group, odds ratio [OR] 3.31, 95% CI (0.33, 32.93). The result 
remained unchanged after adjusting for the effects of baseline FRAIL score and 
whether the patients had completed the allocated treatment (adjusted OR 3.32, 95% 
CI (0.33, 32.79); Tables 2 and 3).

For the perceived quality of communication on EOL care, the median (IQR) in 
QoC-EOL score at 1 month was 15.0 (0.0, 22.0) in the ACP group and 0.0 (0.0, 12.0) 
in the control group. The difference in the median score at 1 month between the two 
groups was statistically significant (p = 0.048), but the significant result diminished 
at 6 months. The median (IQR) score in QoC-EOL at 6 months was 0.0 (0.0, 7.0) in 
the ACP group and 0.0 (0.0, 0.0) in the control group. The median (IQR) change in 
the QoC-EOL score from baseline to 1 month was 10.0 (0.0, 22.0) in the ACP group 
and 0.0 (0.0, 12.0) in the control group, whilst the median change from baseline 
to 6 months was 0.0 (0.0, 6.3) in the ACP group and 0.0 (0.0, 0.0) in the control 
group. Mann–Whitney U test results showed no evidence of differences in the median 
change in QoC-EOL at both follow-up time points (Table 2). However, we observed 
a significant between-group difference in the change in QoC-EOL score. Patients in 
the ACP group reported a higher QoC-EOL score at 1 month than those in the control 
group, with an estimated mean difference (95% CI) of 8.73 (1.16, 16.30) after control-
ling for the effects of baseline FRAIL score and whether the patients had received the 
allocated treatment in GEE analysis (Table 3).

For decisional conflict, the two groups exhibited an increase in SURE score to a 
similar extent, with a median of 1.0 at 1 month and 4.0 at 6 months (p-values >0.8). 
The median (IQR) change from baseline to 1 month was 0.5 (−0.8, 1.8) in the ACP 
group and 0.0 (−1.0, 0.0) in the control group, and that from baseline to 6 months 
was 3.0 (0.0, 3.0) in the ACP group and 1.0 (−0.5, 2.5) in the control group (Table 2). 
The GEE results also supported that there was no evidence of differences in the mean 
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change in the SURE scores from baseline to 1 month and to 6 months in the two groups 
after controlling for the effect of baseline FRAIL score and whether they had received 
the allocated treatment (Table 3).

For ACP knowledge, the control group exhibited higher median scores than the 
ACP group at both 1 and 6 months. However, the median change in ACP knowledge 
was 0 in both groups from baseline to 1 month, whereas the median (IQR) change 

Total (n = 105) ACP (n = 51) Control (n = 54) p-value

Demographic 
characteristics

Gender 0.982

Male 66 (62.9) 32 (62.7) 34 (63.0)

Female 39 (37.1) 19 (37.3) 20 (37.0)

Education 0.980

Some education 24 (22.9) 12 (23.5) 12 (22.2)

Primary 31 (29.5) 16 (31.4) 15 (27.8)

Secondary 32 (30.5) 15 (29.4) 17 (31.5)

Tertiary or above 15 (14.3) 7 (13.7) 8 (14.8)

Missing data 3 (2.9) 1 (2.0) 2 (3.7)

Marital status 0.828

Married 63 (60.0) 29 (56.9) 34 (63.0)

Single 9 (8.6) 4 (7.8) 5 (9.3)

Widowed 30 (28.6) 16 (31.4) 14 (25.9)

Divorced 3 (2.9) 2 (3.9) 1 (1.9)

Living alone 0.696

Yes 19 (18.1) 10 (19.6) 9 (16.7)

No 86 (81.9) 41 (80.4) 45 (83.3)

Had religion 0.893

Yes 59 (56.2) 29 (56.9) 30 (55.6)

No 46 (43.8) 22 (43.1) 24 (44.4)

Age (years) 82.0 (74.0, 85.0) 81.0 (75.0, 84.0) 82.0 (73.0, 86.3) 0.546

MMSE score 24.0 (21.0, 27.0) 25.0 (21.0, 26.0) 24.0 (21.0, 27.0) 0.611

FRAIL score 3.0 (2.0, 3.0) 2.0 (1.0, 3.0) 3.0 (2.0, 4.0) 0.006

ADL score 20.0 (16.0, 23.0) 22.0 (16.0, 24.0) 20.0 (15.8, 23.0) 0.395

IADL score 16.0 (10.5, 22.0) 16.0 (10.0, 23.0) 16.0 (10.8, 21.0) 0.604

Secondary outcome

QoC-EOL score 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.865

SURE score 0.0 (0.0, 3.0)a 0.0 (0.0, 3.0) 0.0 (0.0, 3.0)a 0.949

ACP Knowledge score 1.0 (1.0, 2.0)c 2.0 (1.0, 2.5)b 1.0 (1.0, 2.0)b 0.429

Note: Data are n (%) or median (Interquartile range). MMSE = Mini-Mental State Examination; QoC-EOL: 
Quality of communication about end-of-life care; a Data of 1 patient was missing; b Data of 2 patients were missing; 
c Data of 4 patients were missing.

Table 1. 
Patient demographic characteristics and secondary outcome measures at baseline.
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Outcome ACP Control p-value

Primary outcome

AD completion 3 (5.9%; n = 51) 1 (1.9%; n = 54) 0.281

Secondary outcome

QoC-EoL score

at 1 month 15.0 (0.0, 22.0; n = 21) 0.0 (0.0, 12.0; n = 21) 0.048

at 6 months 0.0 (0.0, 7.0; n = 18) 0.0 (0.0, 0.0; n = 24) 0.271

from baseline to 1 month 10.0 (0.0, 22.0; n = 21) 0.0 (0.0, 12.0; n = 21) 0.194

from baseline to 6 months 0.0 (0.0, 6.3; n = 18) 0.0 (0.0, 0.0; n = 24) 0.599

SURE score

at 1 month 1.0 (0.0, 2.8; n = 20) 1.0 (0.0, 2.0; n = 19) 0.828

at 6 months 4.0 (2.0, 4.0; n = 9) 4.0 (2.0, 4.0; n = 6) 0.888

from baseline to 1 month 0.5 (−0.8, 1.8; n = 20) 0.0 (−1.0, 0.0; n = 19) 0.338

from baseline to 6 months 3.0 (0.0, 3.0; n = 9) 1.0 (−0.5, 2.5; n = 6) 0.504

ACP knowledge

at 1 month 1.0 (1.0, 3.0; n = 21) 1.5 (1.0, 2.0; n = 20) 0.955

at 6 months 1.0 (0.8, 3.3; n = 14) 2.0 (1.0, 3.0; n = 12) 0.693

from baseline to 1 month 0.0 (−1.0, 1.0; n = 21) 0.0 (0.0, 1.8; n = 20) 0.262

from baseline to 6 months 0.0 (−1.0, 1.0; n = 13) 0.5 (−0.8, 2.0; n = 12) 0.130

Note: Data are n (%) or median (Interquartile range). QoC-EOL: Quality of communication about end-of-life care.

Table 2. 
Primary and secondary outcomes.

Outcome Adjusted OR (95%CI) p-value

AD completion 3.32 (0.33–32.79) 0.307

Beta coefficient (95%CI) p-value

QoC-EOL

Group

ACP 0.29 (−0.66, 1.24) 0.549

Control Reference

Time

Baseline Reference

1 month 5.89 (1.79, 9.99) 0.005

6 months 1.28 (−0.98, 3.54) 0.267

Group x Time interaction

ACP x 1 month 8.73 (1.16, 16.30) 0.024

ACP x 6 months 1.29 (−5.70, 8.28) 0.717

SURE

Group

ACP −0.03 (−0.65, 0.60) 0.930
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from baseline to 6 months remained at 0 (−1.0, 1.0) in the ACP group and was 
increased by 0.5 (−0.8, 2.0) in the control group (Table 2). The GEE results showed 
that the mean values of ACP knowledge remained stable in the two groups over time, 
and there was no evidence of a difference in the mean changes in the ACP knowledge 
score between the two groups at both 1-month and 6-month follow-up (Table 3).

Amongst the 64 patients who completed 1-month follow-up, the level of satisfac-
tion with the received treatment was high in both the intervention group (median 
[IQR]) (8.0 [5.3, 10.0], n = 33) and the control group (8.0 [5.0, 10.0], n = 31), with no 
statistically significant difference between the groups (p = 1.0). For the 30 interven-
tional patients who had watched the 3-min video on EOL care treatment options, the 
median (IQR) in the comfort level was also high at 7.0 (4.0, 8.0).

4. Discussion

On the basis of the prespecified intention-to-treat analysis, the trial did not show 
a benefit of the video-supported nurse-led ACP program over the health education 
program plus an ACP promotion leaflet for end-of-life decision-making outcomes. 
However, our results might have been confounded by the poor implementation of 
the study because of three reasons: (1) the slowing down of research activities due 

Outcome Adjusted OR (95%CI) p-value

Control Reference

Time

Baseline Reference

1 month 0.09 (−0.51, 0.69) 0.769

6 months 0.78 (−0.65, 2.21) 0.286

Group x Time interaction

ACP x 1 month 0.22 (−0.76, 1.21) 0.657

ACP x 6 months 0.42 (−1.25, 2.08) 0.623

ACP Knowledge

Group

ACP 0.14 (−0.30, 0.57) 0.538

Control Reference

Time

Baseline Reference

1 month 0.32 (−0.23, 0.87) 0.257

6 months 0.53 (−0.23, 1.28) 0.175

Group x Time interaction

ACP x 1 month −0.15 (−0.98, 0.68) 0.727

ACP x 6 months −0.70 (−1.76, 0.35) 0.191

Note: CI = confidence interval; FRAIL score and completion of intervention were added in the models.

Table 3. 
Results of logistic regression on primary outcome and generalized estimating equations on secondary outcomes.
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to the social event in 2019 in Hong Kong, (2) the complete halt of all research activi-
ties due to the outbreak of the COVID-19 pandemic in January 2020, and (3) end of 
the funding period of the study, which eventually led to the early termination of the 
trial. These events limited our final sample size to only 105 (70.9%) of our planned 
target of 148 patients, together with the large attrition rates in the two follow-up time 
points in both groups, resulting in an underpowered analysis. Moreover, the fact that 
one-third of the patients were not screened for eligibility before discharge might have 
introduced selection biases that contributed to our observed findings.

In this study, the completion rates of AD in both treatment groups were low 
compared with previous RCTs, with a range of 0−37.9% in the intervention group and 
0.4−23.9% in the control group [29]. The recent systematic reviews on the efficacy of 
ACP based on 132 RCTs concluded that it improved ACP documentation, with 34 out 
of 54 included studies (63%) showing significant and positive results [12]. However, 
amongst these 54 RCTs, only three were conducted in Asian countries [28, 30, 31]. 
Together with a more recent RCT in Singapore, mixed results on ACP/AD documenta-
tion were found: two showed significant improvement in the outcome [28, 30], and 
the other two had non-significant results [31, 32]. Compared with our previous RCT 
on ACP conducted in Hong Kong with significant results on ACP/AD documentation 
[28], we did not observe a difference in the AD completion rate between the two 
groups although we have added the 3-min video decision aid in the ACP intervention 
in the current study. The mixed results of RCTs could be explained by the difference 
in the target patient group. The two RCTs with significant results targeting subjects 
with limited life expectancy (elderly in nursing homes and patients with advanced 
serious illness and their proxies) and the two with non-significant results included 
advanced cancer patients and patients visiting primary care clinics. In this study, 
we included older adults with frailty who were healthy and had long life expectan-
cies; thus, they would be less likely to see the clinical relevance or urgency of ACP 
conversations [33, 34]. In our qualitative analysis of ACP conversations who did not 
complete AD after the ACP intervention, we also found that the older adults generally 
accepted that getting old and becoming frailer is a natural process instead of feeling 
anxious about death [35]. They believed they were still healthy and reluctant to dis-
cuss EOL issues and indicated they would be willing to engage in ACP conversations 
when they became terminally ill. The RCT in Singapore with primary care patients 
also indicated that they were too young to consider completion of AD [32]. Discussing 
death-related issues is still taboo in many Asian cultures [36]. The findings from these 
RCTs, including the current trial, provide some support regarding the optimal time 
for ACP in the Asian context: ACP conversations with patients who are not approach-
ing their end of life may be too inappropriate when these patients still consider 
themselves healthy, although more studies are required to provide a firm conclusion 
to this assertion. Nevertheless, we clearly need other initiatives that promote EOL 
discussion in Asian countries. For example, a community action approach to promote 
early ACP conversation through public education by shifting ACP from a health issue 
to a “normal” conversion to reduce the negative feeling related to death advocated in 
the literature could be an option [37].

This work is the first trial in the Asian region examining the effect of an ACP 
intervention on the quality of communication in EOL care. In our study, we observed 
a significantly greater increase in the median QoC-EOL score from baseline to 
1 month after intervention in the ACP group than those in the control group based 
on the GEE results. Although subject to a large type 2 error, the observation of the 
increase in quality of communication was consistent with previous studies reporting 
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that ACP interventions can improve the quality of patient-physician communica-
tion [12]. However, in the current study with a range of 0−70, the highest median 
in the observed QoC-EOL score was 15 at 1 month in the ACP group, which was still 
extremely low. Despite high acceptable levels of satisfaction with the received treat-
ment in both groups, the low median in QoC-EOL scores in this study reflected that 
the promotional leaflet alone in the control group and the stand-alone two-session 
ACP intervention in the intervention group might not be sufficient to improve the 
quality of the communication. A recent RCT also showed that video-alone interven-
tion does not engage individuals in high-quality ACP [38]. The communication on 
EOL care was determined to be of low quality in this study because of the rareness of 
its occurrence. A recent systematic review found a low rate (0−5%) of EOL care com-
munication in hospitalized frail older adults, even though 74–84% of older inpatients 
with capacity were receptive to ACP [39]. A lack of communication on EOL care 
between healthcare professionals and older adults with frailty seems to be a world-
wide problem. On-going discussions and deliberation with a healthcare provider in 
promoting patient-physician communication on EOL care are necessary [38].

Similar to QoC-EOL, the increases in SURE scores from baseline to 1 and 6 months 
were greater in the ACP group than in the control group, but the differences in the 
changes were not statistically significant. The result was contradictory to the find-
ings from a systematic review of ACP interventions [12] that decisional conflict 
was reduced significantly in 64% (9) of the 14 RCTs that had assessed this outcome 
including the previous RCT in Hong Kong [28]. The nonsignificant result might be 
due to the underpowered feature of the study. Another possible reason is the low 
level of prognostic awareness in the participants. As reported previously, many of the 
participating older adults in our study believed they were still healthy, and they would 
be willing to participate in an EOL conversation when they became terminally ill [35]. 
Hence, they were not likely to make any decision about their EOL care at the present 
moment. Previous studies showed that low levels of prognostic awareness are associ-
ated with difficulty in initiating conversation in older adults [40]. The three RCTs 
targeting patients with advanced illnesses in the Asian region that had examined this 
outcome reported mixed results; two studies that included ACP conversations showed 
that ACP intervention improved decisional conflict [28, 41], whereas another study 
that used video/booklet without active counseling showed non-significant results 
[42]. In addition, a previous study reported that individuals with a high ability to 
understand health information have low decisional conflict [43]. The low intensity of 
the ACP conversations in the current study might not be sufficient to gain and under-
stand EOL care information for our participants who were comparatively healthy, and 
it might lead to uncertainty in making EOL care-related decisions.

Conversely, participants in the ACP group reported no change in their  
ACP-related knowledge median scores after the intervention, whereas those in the 
control group reported a slight increase in the median scores at 1 and 6 months 
after the intervention. There was no statistical difference in the changes in ACP 
knowledge, but the trend of the changes favored the control group. Although we 
did not have any particular explanation for such an observation, we suspected that 
this observation might be because of the measurement tool itself. The ACP knowl-
edge has five items with good content validity and internal consistency; however, 
other psychometric properties, such as factorial and construct validities, have not 
yet been tested [21]. Thus, the current findings might be subject to measurement 
error. We recommend that the psychometric properties of the scale be fully exam-
ined before its use.



139

Effect of a Video-Supported Nurse-Led Advance Care Planning for Older Adults with Frailty…
DOI: http://dx.doi.org/10.5772/intechopen.108857

Our study had limitations. The main study limitation was that the trial did not meet 
recruitment goals, and the analysis was underpowered. The small sample size was a 
consequence of unexpected events of the social event in 2019 in Hong Kong and the 
COVID-19 pandemic since 2020; the former had substantially slowed down, and the 
latter completely hindered all the research activities in the territory. High attrition rates 
also contributed to the small sample size for analysis. The two follow-up surveys were 
unavoidably conducted via telephone due to the social event in Hong Kong and the 
COVID-19 pandemic during the study period that had made face-to-face administration 
of the questionnaire impossible, even though we realized that the participating older 
adults could not hear well on the phone and tended to provide missing data. Future 
studies should consider the face-to-face mode for data collection with older adults 
with frailty. Another limitation was the arrangement of the completion of AD with a 
designated private physician. Given that the participants of the study targeted older 
adults with frailty, it would be troublesome for them to pay an extra visit to the clinic of 
the private physician to sign the AD even if they were willing to do so. There are many 
barriers to such a visit, including transportation, traveling fee, and companion for the 
trip. Although we were willing to provide support to these three barriers for the visit, it 
became impossible because of the social event in 2019 and the location of the clinic.

5. Conclusions

In conclusion, in our trial, a video-supported, nurse-led ACP intervention did not 
significantly increase the completion of ADs in older adults with frailty who were 
discharged from hospital in Hong Kong. The optimal time for ACP conversations with 
Chinese older adults with frailty depends largely on personal perception of health, 
which deserves further studies.
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Abstract

Population ageing is very fast catching up worldwide and with a resultant rise in 
demands for health services and medical costs. This is because older adults are typi-
cally more vulnerable to falls and chronic diseases. It is estimated that by 2025, 57% of 
the world’s population aged 80 years or older will be living in less developed regions. 
By 2050, there is an estimated increase of more than 70%. Although, Africa, on aver-
age, has the lowest life expectancy in the world, in virtually every country, the section 
of people aged 60 years and over is developing faster than any other age group, 
because of both longer life expectancy and declining fertility rates. Older adults have 
recommended that nurses should receive some training for improving their behaviour 
and attitude. Older adults and their significant health needs are different from that of 
an adult or a child and should be considered to meet SDG Goal 8: “ensuring equitable 
access to, and utilisation of, health and long-term care services …”. Their intense use 
of health services puts older adults at greater risk of receiving fragmented or poor-
quality care. The sheer number of people entering older ages is bound to challenge 
national structures, particularly health systems. This chapter seeks to review the 
literature on geriatric health care by specialists.

Keywords: geriatric care, geriatric nurses, sub-Saharan Africa, quality of care, 
gerontology

1. Introduction

The former Secretary-General of the United Nations (UN), Kofi Annan, at the 
second UN World Assembly on Ageing quoted: ‘In Africa, it is said that when an old 
man dies, a library vanishes’. This is because older people in Africa have tradition-
ally been celebrated and respected, although they accounted for a minority of the 
population. With increasing life expectancy globally and specifically in developing 
countries, the older adult population constitute a bigger proportion of society than 
previously. Ashirifi et al. [1] estimate that approximately two-thirds of the world’s 
population aged over 60 years are living in developing countries, and by 2050, 
212 million of those will live in Africa. As the ageing population continues to grow 
exponentially, their demand for hospital care also increases.
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2. Life expectancy

Across the globe, various initiatives have been put in place to improve the health 
outcomes of the elderly, to lengthen their life span and decrease the rate of morbid-
ity and mortality of the older adult which in turn increases their numbers among 
the population [2–4]. The use of comprehensive geriatric assessment (CGA) for 
assessment, goal setting and care delivery has been adopted in the United Kingdom 
to improve relational working [5–6]. CGA has been shown to improve outcomes for 
older people including improved physical and cognitive function, reduced mortality, 
and readmissions of the elderly to hospitals [6]. Over the years, geriatric care has 
received a lot of attention, from specialised training of healthcare professionals in the 
field of practice, to care given to the aged by their families till the end of life [7, 8].

Other factors that have accounted for the increase in the population of older adults 
in developed countries also include favourable social policies, geriatric care facilities, 
elderly retirement incentives and insurance schemes to facilitate a comfortable life for 
the elderly before their demise occurs. All communities in the world are advocating for 
healthy ageing. The United Nations (UN) and the World Health Organisation (WHO) 
for several years have been encouraging governments to promote policies aimed at the 
healthy and successful ageing of their people [9]. Additionally, the American Geriatrics 
Society (AGS) recently, made recommendations to guide federal, state and local 
governments in making decisions about the best care for older adults residing in assisted 
living facilities (ALFs) during the coronavirus disease 2019 (COVID-19) pandemic [10].

3. Geriatric care

Geriatric populations are prone to a wide variety of disorders; physical, psychologi-
cal and social, which require specialised care [11, 12]. Over the years, the maintenance 
of a healthy body system for the aged has been of utmost importance, with informa-
tion being sent forth to the public, families and health workers on how to combat 
physiological, biological, social as well pathological changes among the older adult.

These are all factors that account for the rise in the number of the ageing population 
across the globe, as their standard of living is improved, prolonging their length of stay 
as active or thriving members of the world’s population. Taking into view some common 
problems that affect the elderly, several reforms have been made in the health system to 
fend for the needs of the aged, for example, the guidelines put in place by the National 
Health Service of the United Kingdom towards the care and surgery of aged patients 
with hip fractures [13]. A multidisciplinary approach to caring for older adults is highly 
recommended and in the United Kingdom, national guidelines have been published in 
this regard. For example, between orthopaedic surgeons and geriatricians in the United 
Kingdom. This approach to modern hip fracture management aims at achieving the goals 
of coordinated multidisciplinary care, early surgery and facilitated discharge [13]. Over 
the years literary works educating the public, families and individuals are published 
centred on the care of older adults to build upon the public’s knowledge of geriatrics.

3.1 Age-friendly world

According to the WHO [14], an age-friendly world enables people of all ages 
to enthusiastically participate in communal activities being treated with respect, 
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irrespective of one’s age. An age-friendly world enables older people to be with people 
they love promoting healthy living and appropriate support for those who can no 
longer engage in activities of daily living.

In recent years, international organisations and governments have developed age-
friendly community models that incorporate aspects of the natural built, and social 
environment and optimise opportunities for well-being in old age.

Given the growing aged population, the WHO [15] called for special attention to 
the older adult friendliness of hospitals. Physical aspects of an elder-friendly hospital 
are defined as features of environmental design including the safety, physical, social 
and psychological needs of older adults [16–18].

Creating awareness about the need to improve care and support for older people 
and building agreements within all segments of society on the nature of care and 
its delivery in the most economical way [19] is vital. In most sub-Saharan countries, 
older persons are cared for in general wards with no geriatric specialist. However, 
evidence from developed countries shows this is not healthy for the vulnerable aged 
population as they have specific needs.

3.2 Specialist geriatric care

Internationally, interprofessional education (IPE) models have been used for 
geriatric syndromes, but not specifically for geriatric health policy. An IPE model has 
been used in presenting geriatric syndromes, palliative care, dementia care manage-
ment, teaching the M Framework and fall-risk assessments [20]. IPE offers health 
profession learners opportunities to learn from, with and about each other. The World 
Health Organisation recognised IPE in the Ageing 2020 Report proposing that the 
interprofessional model will ensure optimal health care for the elderly [21].

Amidst the efforts put forth to improve the quality of life of the elderly in society, 
there are persisting gaps in the number of specialised healthcare professionals in 
the field. Nurses are recognised as the single largest health service professional who 
takes care of the aged population [22, 23]. Caring for older people is complex and 
challenging due to their physical, psychological and social needs. According to the 
John A. Hartford Foundation [24], there is a scarcity of specialist nurses who take 
care of older persons, for instance, less than 1% of the 2.56 million registered nurses 
in the United States, are certified gerontological nurses, and only 3% of the 111,000 
advanced practice nurses, are gerontological nurses. In sub-Saharan Africa, this is 
non-existent. A few geriatric doctors are being trained by the College of Physicians 
in Ghana but none for the nurses. There is not enough training rendered in primary 
training institutions. The preparation of future nurses to meet this need is a critical 
concern for the nursing profession. Currently, there is no dedicated career pathway 
or exposure to geriatric care in undergraduate nursing programmes in Ghana. Many 
nurses and doctors have had little if any, specialist education in the care of older 
people and therefore do not understand the extent of their needs [18].

In some countries, there is still a struggle to provide adequate health facilities 
needed to meet the health concerns of older adults. Outlined principles for age-
friendly hospitals by the WHO [15], include the following (i) Information flow 
through education, communication and training [training of staff in clinical geriat-
rics and patient education]; (ii) Healthcare management systems and (iii) Physical 
environments with clean and comfortable centres that are user friendly irrespective 
of an individual’s age or disability. The number of older patients admitted to acute 
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hospitals has increased; however, with their varying needs, there is no gold-standard 
method of triaging them towards practising comprehensive geriatric assessment [25]. 
A recent systematic review of negative health outcomes in older people attending 
EDs (Emergency Departments) identified adverse events, including under triage of 
illness severity, lack of recognition of geriatric syndromes, suboptimal drug therapy 
and adverse communication-related events [26]. Concerns about overcrowding in 
emergency departments are furthered by the growing population of older adults with 
increasingly complex healthcare needs. Emergency department (ED) backlogs, and 
long waits for in-patient beds, diagnostic tests and procedures among older adults. 
This has raised concerns about patient safety, the timeliness of ED services and the 
quality of care provided in this acute care treatment setting [27, 28].

Policymakers face a key challenge: how best to allocate fitted resources, improve the 
quality and fitness for purpose of the workforce, increase recruitment and retention, 
and ensure efficient ways of working with wider health and social care systems [29].

The publication of a major critique of the neglect of older people in the United 
States stimulated public concern that led to the creation of the National Institute on 
Ageing with a multi-million-dollar research budget [30]. Gerontology and geriatrics 
training in Ghana are limited, but the issues facing the ageing society are enormous 
due to the limited information available to families. Designing an advanced geron-
tological system as found in the United States to meet the growing needs of Ghana 
would be difficult due to the lack of trained professionals and resources [31, 32].

Many strategies can be put up by local governments and health-centred institu-
tions to deal with the persisting gaps. The idea of trying to put up nursing homes 
and aged facilities is a good idea however a simplified social support system, which is 
community-based, would be an ideal prototype for providing services to older adults 
[33]. There is considerable diversity among different communities’ needs for specific 
strategies to become age-friendly. Each approach needs to be rooted in the expressed 
needs of its residents, both older and younger [34]. One important factor that allows 
people to age in place comfortably is having the right housing in terms of available 
facilities, location, size, affordability and tenure [35–37].

4. Strategies for a reconceptualisation

In dealing with the gap of the reduced number of health professionals who are 
specialised in the healthcare of the elderly, supportive initiatives can be put up by the 
government to build the interest of health workers in the field of gerontology. With 
the increasing number of older adults in sub-Saharan Africa, it is prudent that nurses 
require sound gerontological knowledge and skills that permit them to provide quality 
care to this population. Studies have shown that nurses who are adequately prepared 
in gerontological nursing, provide quality care which leads to better outcomes 
[22, 38, 39]. International research evidence suggests a positive association between 
registered nurse staffing levels and better-quality care and quality of life for nursing 
home residents [29]. To meet the challenges of building an age-friendly community, 
policymakers and planners are encouraged to take a proactive approach and engage 
with multiple stakeholders as well as empower older people themselves to create the 
conditions for active ageing [40].

The current models of care for frail older adults in sub-Saharan Africa have been 
heavily hospital-based. Given that hospitals can do more good than harm for frail 
older adults, this is not unproblematic nonetheless, being cared for by specialist 
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geriatric nurses, will be more appropriate. Additionally, if efforts are made to 
keep them out of the hospital in the first place (public health nurses trained in 
geriatric care will play a critical role here), making care less unsafe in the hospital. 
Furthermore, given current pressures on the NHIS, we must strive to practice health 
promotion and prevention of diseases rather than curative care. Bringing care closer 
to people’s homes, focusing as much on wellness as on responding to illness [41].

The best way to ensure quality geriatric care is to use evidence-based guidelines 
and professional standards to guide the practice environment [42]. Nurses consider 
institutional practices that support the use of evidence-based policies and guidelines, 
adequate and appropriate resources, administrative commitment and support of 
specialised geriatric nursing knowledge and skills as essential to quality geriatric 
care [43]. It is necessary to reconceptualise geriatric care in the African sub-region 
as this will improve health outcomes among the older adult population leading to an 
increased life expectancy.

5. Conclusions

With the aim of improving the quality of care given to older persons, there is an 
urgent need to reconceptualise the current geriatric care rendered in sub-Saharan 
Africa. In view of the numerous evidence from developed countries, of improved 
outcomes when geriatric health professionals are involved, the African continent can 
align with the strategies described in this chapter.

Acknowledgements

We are grateful to the authors of the literature reviewed during the writing of this 
chapter.

Conflict of interest

The authors declare no conflict of interest.



New Research in Nursing – Education and Practice

150

Author details

Priscilla Yeye Adumoah Attafuah1*, Cecilia Eliason1 and Ninon P. Amertil2

1 School of Nursing and Midwifery, University of Ghana, Legon, Ghana

2 School of Nursing and Midwifery, Valley View University, Oyibi, Ghana

*Address all correspondence to: pyaattafuah@ug.edu.gh

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 



Reconceptualizing Geriatric Care in a Sub-Saharan African Context
DOI: http://dx.doi.org/10.5772/intechopen.109920

151

References

[1] Ashirifi GD, Karikari G, Adamek ME.  
Prioritizing the National Aging Policy 
in Ghana: Critical next steps. Journal of 
Aging & Social Policy. 2022;34(1):127-144

[2] Galvin AE, Friedman DB, Hébert JR. 
Focus on disability-free life expectancy: 
Implications for health-related quality 
of life. Quality of Life Research. 
2021;30(8):2187-2195

[3] Laddu D, Paluch AE, LaMonte MJ. 
The role of the built environment in 
promoting movement and physical 
activity across the lifespan: Implications 
for public health. Progress in 
Cardiovascular Diseases. 2021;64:33-40

[4] Wickramasinghe K, Mathers JC, 
Wopereis S, Marsman DS, Griffiths JC. 
From lifespan to healthspan: The role of 
nutrition in healthy ageing. Journal of 
Nutritional Science. 2020;9:e33

[5] Kocman D, Regen E, Phelps K, 
Martin G, Parker S, Gilbert T, et al. Can 
comprehensive geriatric assessment 
be delivered without the need for 
geriatricians? A formative evaluation in 
two perioperative surgical settings. Age 
and Ageing. 2019;48(5):644-649

[6] Zubair M, Chadborn NH, Gladman JR, 
Dening T, Gordon AL, Goodman C. Using 
comprehensive geriatric assessment for 
quality improvements in healthcare of 
older people in UK care homes: Protocol 
for realist review within Proactive 
Healthcare of Older People in Care 
Homes (PEACH) study. BMJ Open. 
2017;7(10):e017270

[7] Kelly G, Mrengqwa L, Geffen L. 
“They don’t care about us”: Older people’s 
experiences of primary healthcare 
in Cape Town, South Africa. BMC 
Geriatrics. 2019;19(1):1-4

[8] Lennaerts H, Steppe M, Munneke M, 
Meinders MJ, van der Steen JT, Van den 
Brand M, et al. Palliative care for persons 
with Parkinson’s disease: A qualitative 
study on the experiences of health care 
professionals. BMC Palliative Care. 
2019;18(1):1-9

[9] Arulanandem K, Jayawickramaraja PT, 
Hettige S, Ramanayake RP, Kisokanth G. 
Health care needs and services available 
for elders in the Batticaloa district. 
2018;34:3-10

[10] Lum HD, Nearing K, Pimentel CB, 
Levy CR, Hung WW. Anywhere to 
anywhere: Use of telehealth to increase 
health care access for older, rural 
veterans. Public Policy & Aging Report. 
2020;30(1):12-18

[11] Flaherty E, Bartels SJ. Addressing the 
community-based geriatric healthcare 
workforce shortage by leveraging the 
potential of interprofessional teams. 
Journal of the American Geriatrics 
Society. 2019;67(S2):S400-S408

[12] Rezaei-Shahsavarloo Z, 
Atashzadeh-Shoorideh F, Gobbens RJ, 
Ebadi A, Ghaedamini HG. The impact 
of interventions on management of 
frailty in hospitalized frail older adults: 
A systematic review and meta-analysis. 
BMC Geriatrics. 2020;20(1):1-7

[13] Middleton M. Orthogeriatrics and 
hip fracture care in the UK: Factors 
driving change to more integrated 
models of care. Geriatrics. 2018;3(3):55

[14] World Health Organization. Global 
action plan on the public health response 
to dementia 2017-2025. In Global action 
plan on the public health response to 
dementia 2017-2025. 2017



New Research in Nursing – Education and Practice

152

[15] World Health Organization, World 
Health Organization. Ageing, life 
course unit. In: WHO Global Report on 
Falls Prevention in Older Age. Geneva, 
Switzerland: World Health Organization 
Press; 2008

[16] Pedell S, Borda A, Keirnan A, 
Aimers N. Combining the digital, social 
and physical layer to create age-friendly 
cities and communities. International 
Journal of Environmental Research and 
Public Health. 2021;18(1):325

[17] Røsvik J, Rokstad AM. What are the 
needs of people with dementia in acute 
hospital settings, and what interventions 
are made to meet these needs? A systematic 
integrative review of the literature. BMC 
Health Services Research. 2020;20(1):1-20

[18] Tanyi PL, Pelser A. Towards an 
“age-friendly-hospital”: Older persons’ 
perceptions of an age-friendly hospital 
environment in Nigeria. Cogent 
Medicine. 2020;7(1):1853895

[19] Rodríguez Mañas L, García- 
Sánchez I, Hendry A, Bernabei R, 
Roller-Wirnsberger R, Gabrovec B, et al. 
Key messages for a frailty prevention and 
management policy in Europe from the 
advantage joint action consortium. The 
Journal of Nutrition, Health & Aging. 
2018;22(8):892-897

[20] Bhattacharya SB, Bhattacharya RK, 
Turner TA. Novel model to teach health 
care delivery in geriatrics. Gerontology 
& Geriatrics Education. 2 Oct 
2022;43(4):571-583

[21] Officer A, Schneiders ML, 
Wu D, Nash P, Thiyagarajan JA, Beard JR. 
Valuing older people: Time for a global 
campaign to combat ageism. Bulletin 
of the World Health Organization. 
2016;94(10):710

[22] Che CC, Chong MC, Hairi NN. What 
influences student nurses’ intention 

to work with older people? A cross-
sectional study. International Journal of 
Nursing Studies. 2018;85:61-67

[23] Searby A, Maude P, McGrath I. 
The experiences of clinicians caring 
for older adults with dual diagnosis: 
An exploratory study. Issues in Mental 
Health Nursing. 2017;38(10):805-811

[24] Che CC, Chong MC, Hairi NN. What 
influences student nurses’ intention 
to work with older people? A cross-
sectional study. International Journal of 
Nursing Studies. 1 Sep 2018;85:61-67

[25] Alabaf Sabbaghi S, De 
Souza D, Sarikonda P, Keevil VL, 
Wallis SJ, Romero-Ortuno R. Allocating 
patients to geriatric medicine wards in a 
tertiary university hospital in England: 
A service evaluation of the Specialist 
Advice for the Frail Elderly (SAFE) team. 
Aging Medicine. 2018;1(2):120-124

[26] Banerjee J, Conroy S, Cooke MW. 
Quality care for older people with 
urgent and emergency care needs in UK 
emergency departments. Emergency 
Medicine Journal. 2013;30(9):699-700

[27] DesRoches C, Chang Y, Kim J, 
Mukunda S, Norman L, Dittus RS, et al. 
Who wants to work in geriatrics: Findings 
from a national survey of physicians and 
nurse practitioners. Nursing Outlook. 1 
Mar 2022;70(2):309-314

[28] McAvoy S, Staib A, Treston G. 
Can a system dynamics model of the 
emergency department show which 
levers reduce bottlenecks and delays to 
improve access to care? Systems Research 
and Behavioral Science. 2021;38(1):61-79

[29] Cooper E, Spilsbury K,  
McCaughan D, Thompson C, 
Butterworth T, Hanratty B. Priorities 
for the professional development of 
registered nurses in nursing homes: 
A Delphi study. Age and Ageing. 
2017;46(1):39-45



Reconceptualizing Geriatric Care in a Sub-Saharan African Context
DOI: http://dx.doi.org/10.5772/intechopen.109920

153

[30] Evans R, Larkins S, Cheffins T, 
Fleming R, Johnston K, Tennant M. 
Mapping access to health services as a 
strategy for planning: access to primary 
care for older people in regional 
Queensland. Australian Journal of 
Primary Health. 2017;23(2):114-122

[31] Dawud M, Kotecho MG, 
Adamek ME. “It is all about giving 
priority to older adults’ needs:” 
Challenges of formal caregivers in two 
old age homes in Ethiopia. Ageing 
International. 2022;47(4):847-865

[32] Dovie DA. The status of older adult 
care in contemporary Ghana: A profile 
of some emerging issues. Frontiers in 
Sociology. 2019;4:25

[33] Brown RT, Hemati K, Riley ED, 
Lee CT, Ponath C, Tieu L, et al. Geriatric 
conditions in a population-based 
sample of older homeless adults. The 
Gerontologist. 2017;57(4):757-766

[34] Jeste DV, Blazer DG II, 
Buckwalter KC, Cassidy KL, 
Fishman L, Gwyther LP, et al. Age-
friendly communities initiative: Public 
health approach to promoting successful 
aging. The American Journal of Geriatric 
Psychiatry. 2016;24(12):1158-1170

[35] Knowler J, Webb EO. ‘Grandly 
designing’ cohousing for older people in 
Australia: Overcoming the challenges. 
In: The Age-friendly Lens. Routledge, 
United Kingdom; 5 Aug 2022. pp. 
136-162

[36] Luciano A, Pascale F, Polverino F,  
Pooley A. Measuring age-friendly 
housing: A framework. Sustainability. 
2020;12(3):848

[37] Power ER. Mobility-based 
disadvantage in older age: Insecure 
housing and the risks of moving house. 
Ageing & Society. 2022;42(1):89-111

[38] Coyle MA, Chang HC, Burns P,  
Traynor V. Impact of interactive 
education on health care 
practitioners and older adults at 
risk of delirium: A literature review. 
Journal of Gerontological Nursing. 
2018;44(8):41-48

[39] Crownover JG, Henrichs KA. 
Improving nursing student attitudes 
toward older adults through the 
use of Mask-Ed™ simulation. 
Journal of Gerontological Nursing. 
2021;47(12):43-47

[40] Liu YE, Norman IJ, While AE. 
Nurses’ attitudes towards older people 
and working with older patients: An 
explanatory model. Journal of Nursing 
Management. 2015;23(8):965-973

[41] Oliver D, Foot C, Humphries R. 
Making Our Health and Care Systems Fit 
for an Ageing Population. London: UK: 
King’s Fund; 2014

[42] American Geriatrics Society. 
American Geriatrics Society (AGS) 
policy brief: COVID-19 and assisted 
living facilities. Journal of the American 
Geriatrics Society. 2020;68(6):1131-1135

[43] Mezey M, Kobayashi M, 
Grossman S, Firpo A, Fulmer T, Mitty E. 
Nurses improving care to health system 
elders (NICHE): Implementation 
of best practice models. JONA: The 
Journal of Nursing Administration. 
2004;34(10):451-457





155

Chapter 12

The Effect of Chromotherapy on 
Decreased Blood Pressure during 
Sleep in Hypertension Patients in 
Kupang, Indonesia
Serly Sani Mahoklory and Ferdinandus Suban Hoda

Abstract

Various efforts to prevent the increasing prevalence of deaths due to hypertension 
continue to be developed, including alternative medicine systems (CAMS). One of the 
alternative treatment methods recommended by the world, easy, cheap, and efficient is 
chromotherapy or light therapy. The purpose of this study was to look at the influence 
of chromotherapy in lowering blood pressure during sleep in hypertension sufferers. 
The research method used is quasy experiment with the design of one group pre- and 
posttest with a control group design. Sampling techniques are carried out using purpo-
sive sampling with the number of 120 respondents. The results of this study have proven 
that chromotherapy has a tremendous effect in lowering blood pressure by 10–30 
mmHg during sleep 15–35 minutes by utilizing the blue and green spectrum that affects 
the work of the sympathetic and parasympathetic nerves so as to provide elements of 
relaxation and lower blood pressure. The pretest result of the treatment group obtained 
a mean from 172/96 to 158/93 mmHg, which showed a decrease while in the control 
group, there was no significant change with mean values of 166/96 and 166/97 mmHg.

Keywords: chromotherapy, electromagnetic radiation, hypertension, blood pressure, 
Indonesia

1. Introduction

The prevalence of hypertension is increasing every year and is a leading cause of 
13% global mortality. This condition is projected to increase by up to 30% of global 
mortality in 2025 [1]. Most of the hypertension-related-death in the world occurs 
in low- and-middle-income countries (31,5%) compared to high-income countries 
(28.5%) [2]. Indonesia is one of the middle-income countries whose prevalence of 
hypertension has increased from 25.8% in 2013 to 34.1% in 2018 [3]. The national 
prevalence for coronary heart disease is 1.5%, and the highest prevalence is in the East 
Nusa Tenggara (NTT) province at 4.4%.
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Pharmacological treatment is the main choice for lowering blood pressure. 
However, along with the development of technology, non-pharmacological treat-
ment has become one of the recommended alternative treatments for hypertension 
treatment based on evidence-based practice. The use of complementary therapies 
and alternative medicine (CAM) continues to grow and the majority of people with 
hypertension. This is because the side effects produced are lower than that of phar-
macological treatment. The relatively cheaper cost and the same effectiveness are 
indicators of the use of complementary and alternative therapies in the treatment of 
hypertension. One of the therapies that can be used to lower blood pressure in people 
with hypertension is chromotherapy [4–6].

Chromotherapy or color therapy is a complementary alternative treatment recom-
mended globally, utilizing electromagnetic radiation and several color frequencies 
to affect human neurohormonal pathways. With this mechanism, chromotherapy 
can cure various diseases [7–9]. The color effects work by intervening in the action 
of the sympathetic and parasympathetic nerves. Color therapy provides a relax-
ation element, reducing an individual’s anxiety level [10]. The use of green and 
blue lights in chromotherapy help reduce stress levels and lower blood pressure in 
patients with hypertension via epinephrine hormone stimulation. This study aimed 
to determine the effectiveness of chromotherapy in blood pressure in hypertension 
patients in Oesapa Primary Health Care Center (Puskesmas). It can be hypothesized 
that chromotherapy can significantly reduce lower blood pressure in patients with 
hypertension.

2. Methods

This is a quasi-experimental study with one group pre and posttest with one 
control group design. The treatment group was given chromotherapy treatment, 
while the control group was not. The blood pressure was measured at baseline 
(pretest) and after the treatment was performed (posttest) for both groups [11, 12]. 
A total of 120 hypertension patients participated in this study. The participants were 
divided equally into two groups; 60 participants in the treatment group and another 
60 participants in the control group. Data were analyzed using Mann–Whitney U 
test to determine any difference between the pre and posttest scores for each group. 
The level of significance was determined at p-value <0.05. Statistical analysis was 
performed using IBM SPSS™ software.

This study incorporates a combination of green and blue LED lights. The 
intervention was conducted in a closed room using a 50 cm light transmission 
device, and then hung or placed 210 cm above the participant’s body and left for 
15–35 minutes. Participants were requested to relax and close their eyes during the 
intervention. After the intervention, the respondent’s blood pressure was measured 
again.

3. Results

3.1 General data

See Table 1
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Characteristic Category Groups p-value

Intervention Control

n % N %

Gender Male 28 46,7 30 50 0,592

Female 32 53,3 30 50

Total 60 100 60 100

Age 40–45 18 30 17 28,3 0,201

46–50 29 48,3 29 48,3

51–55 13 21,7 14 23,3

Total 60 100 60 100

Level of Education Elementary 
School

3 5 3 5

Junior High 
School

4 6,7 8 13,3

Senior High 
School 

25 41,7 22 36,7

Bachelor 26 43,3 26 43,3

Master - 
Graduate

2 3,3 1 1,7

Total 60 100 60 100
Source: Primary Data 2020

Table 1. 
Characteristics of participants based on gender, age, and education level of the working area of Oesapa primary 
health care Center Kupang.

Variables Category Pretest Posttest

Blood 
Pressure

Intervention F % F %

Normal 0 0 0

Prehypertension 0 0 1 1,7

Stage 1 Hypertension 13 21,7 38 63,3

Stage 2 Hypertension 45 75 21 35

Isolated Systolic 
Hypertension

2 3,3 0 0

Total 60 100% 60 100%

Control

Normal 0 0 0 0

Prehypertension 3 5 0 0

Stage 1 Hypertension 29 48,3 19 32,7

Stage 2 Hypertension 27 45 39 65

Isolated Systolic 
Hypertension

1 1,7 2 3,3

Total 60 100% 60 100
Source: Primary Data 2020.

Table 2. 
Distribution blood pressure of hypertension of the working area of Oesapa primary health care Center Kupang.
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Resp Blood Pressure Intervention Groups Blood Pressure Control Groups

Pretest Posttest Pretest Posttest

1 160/100 155/100 170/100 170/100

2 150/100 140/90 190/110 190/100

3 140/90 135/90 180/100 160/100

4 140/90 140/90 160/100 160/105

5 150/100 145/100 210/110 210/120

6 180/90 175/90 180/90 180/100

7 170/100 170/90 200/120 200/110

8 180/110 180/100 150/100 150/100

9 210/100 200/100 140/100 140/100

10 170/110 170/115 180/110 180/110

11 180/100 180/90 190/120 190/100

12 180/110 180/90 140/90 140/100

13 150/90 145/90 140/80 140/90

14 150/80 145/80 160/100 165/100

15 180/100 170/100 145/90 145/90

16 160/90 150/90 150/80 160/90

17 170/100 160/95 180/100 180/90

18 150/80 150/80 160/80 190/100

19 180/90 150/90 150/90 150/90

20 160/100 160/100 200/120 200/100

21 190/90 175/90 190/110 180/100

22 180/100 160/90 190/100 190/100

23 170/90 170/90 180/90 180/100

24 180/110 180/100 160/90 150/90

25 180/110 170/110 160/100 170/100

26 160/90 150/90 160/90 170/100

27 170/90 160/90 150/80 150/90

28 160/90 150/90 170/110 170/100

29 180/90 155/90 160/90 160/90

30 180/90 170/90 150/100 160/90

31 190/90 160/80 180/90 170/100

32 180/100 155/90 150/90 140/90

33 170/100 140/90 140/90 150/90

34 170/100 150/90 170/90 180/100

35 160/100 150/90 180/100 180/100

36 170/100 160/90 180/90 170/100

37 180/100 150/100 160/90 170/100
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3.2 Specific data

The pretest was performed at baseline to understand the respondent’s initial blood 
pressure before chromotherapy treatment was given.

Table 2 shows that chromotherapy treatment can reduce blood pressure. After 
receiving chromotherapy treatment and the blood pressure was reevaluated, the 
blood pressure had improved to a level I hypertension (63.3%). On the contrary, there 
was no significant decrease in blood pressure for the control group; level I hyperten-
sion (48.3%) at the pretest and increased to level II hypertension (65%) at posttest.

Table 3 shows the results of the blood pressure of the intervention and 
control groups before participating in chromotherapy did not experience a 

Resp Blood Pressure Intervention Groups Blood Pressure Control Groups

Pretest Posttest Pretest Posttest

38 160/90 150/100 160/100 160/100

39 170/100 170/100 150/100 150/100

40 180/100 160/90 170/90 160/100

41 180/90 165/90 180/90 180/90

42 170/100 150/100 150/100 150/100

43 180/100 170/100 150/105 150/105

44 170/80 155/90 150/100 150/90

45 160/100 160/100 170/90 170/80

46 180/100 160/90 180/100 180/90

47 190/100 160/80 180/90 170/90

48 190/90 140/90 180/100 180/100

49 180/100 140/100 160/100 150/100

50 170/100 140/100 160/90 170/100

51 160/90 150/80 150/90 160/100

52 170/100 150/100 180/90 170/100

53 170/100 140/100 160/90 150/100

54 180/80 165/90 160/90 150/90

55 180/100 160/90 180/80 180/80

56 190/80 180/100 160/80 150/90

57 200/90 150/90 150/90 160/80

58 170/100 150/90 150/100 150/105

59 170/80 140/80 150/90 160/100

60 160/100 150/90 160/100 160/100

Rata-rata 172/96 168/93 166/96 166/97

Sumber: Data Primer 2020.

Table 3. 
Distribution of blood pressure pre and post intervention and control groups of working area of Oesapa primary 
health care Center Kupang.
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significant difference, namely the mean blood pressure of the treatment group 
was 172/96 mmHg and the group 166/96 mmHg. Meanwhile, after participating in 
chromotherapy, there was a decrease in the average blood pressure of the intervention 
group, namely 168/93 mmHg and the control group did not experience a decrease in 
blood pressure, namely 166/97 mmHg. So the average decrease in blood pressure after 
following chromotherapy is 10–14 mmHg.

Table 4 shows the mean blood pressure in the treatment group before the inter-
vention was 69.81, while the blood pressure in the control group was 51.19. The results 
of further tests using the Mann–Whitney U Test showed no significant difference in 
blood pressure scores of hypertensive patients between the treatment and control 
groups before being given chromotherapy. After treatment, blood pressure in the 
treatment group decreased significantly compared to the control group (p = 0.000) 
and the mean blood pressure score in the treatment group decreased to 49.99, while 
the control group did not experience a decrease in blood pressure and tended to 
experience an increase in blood pressure, namely 71.01.

4. Discussion

This quasi-experimental study is one of the initial studies exploring the effects 
of color therapy on the stress levels of hypertension patients. In chromotherapy, a 
color is a form of electromagnetic energy and visible light. When it enters the retina’s 
photoreceptors, it will be translated as a color that stimulates the pituitary and pineal 
glands to produce hormones, such as serotonin and endorphin. These hormones are 
secreted as a response to light to maintain psychological health, balancing mood, 
feelings, and behavior [13, 14]. This study uses a green and blue light that specifically 
has been proven to reduce blood pressure by utilizing reflected green and blue light. 
Combining these colors with light could selectively repair damaged cells and provide 
the healing energy needed [15–17].

A report by Gul et al. (2016) reinforced the result of this study, which exhibits 
both mild and severe stress in both groups during pretest. After the treatment group 
received chromotherapy treatment, there was a reduction in blood pressure score 
up to 10–14 mmHg with a p-value of 0.000. This means that there was a change in 
the initial blood pressure. Results indicated a decline of the mean blood pressure in 
the treatment group from 172/96 mmHg during pretest, to 158/93 during posttest. It 
suggests a drop of 10–14 mmHg. In the meantime, the control group did not record 

Tekanan Darah Control Mean SD Min-Max p-value

Before intervention 
chromotherapy

intervention 
(n = 60)

69,81 0,469 3–5 0,001

Control 
(n = 60)

51,19 0,596 2–5

After intervention 
chromotherapy

intervention 
(n = 60)

49,99 0,510 2–4 0,000

Control 
(n = 60)

71,01 0,524 3–5

Sumber: Data Primer 2020.

Table 4. 
Analisis Beda mean tingkat Stres kelompok perlakuan dan kontrol.
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any significant change with a mean blood pressure of 166/96 mmHg during pretest 
and 166/97 during posttest. Still, a reduction in blood pressure can also be explained 
by categories of hypertension. Before the treatment, most of the participants in the 
treatment group were at level II hypertension (75%). Posttest measurement after the 
chromotherapy treatment displayed an improvement with 63.3% of the participants 
recording level I hypertension. On the other hand, no significant change was found. 
Most of the participants in the control group recorded level I hypertension during 
pretest (48.3%) and level II hypertension in posttest (65%).

The mechanism of chromotherapy in the body utilize electromagnetic radiation 
and different color frequency by affecting the human neurohormonal system from 
the sympathetic and parasympathetic nerves, thus giving it a relaxation effect, which 
can reduce anxiety [10]. Also, chromotherapy can heal various illnesses by utilizing 
seven color lights, for example, yellow for gastric ulcer, a combination of red and blue 
for skin infections, etc. [15]. The effect of color and light from chromotherapy can be 
used as an easy, inexpensive alternative nonpharmacologic treatment with minimum 
risk of side effects.

This study has several limitations, including a relatively small sample size (120 
participants) with a short time span to measure stress level and blood pressure, which 
was within the three times intervention. However, this study has shown the efficacy 
of chromotherapy using green and blue lights after accounting for several biases 
during the study.

5. Nursing implication

Nurses can implement chromotherapy in their environment as an alternative 
treatment aside from pharmacologic medication, which is a new innovation in 
complementary therapy. Also, this study adds to the nursing reference regarding 
the efficacy of color therapy in reducing stress and lowering blood pressure in 
hypertension patients. It is recommended for forthcoming studies to increase the 
sample size and lengthen the timespan of the measurement by also including other 
color lights.

6. Conclusion

Chromotherapy with a combination of green and blue lights is proven to be 
effective to stimulate the pituitary and pineal glands to produce hormones such as 
serotonin and endorphin, thus maintaining psychological health, balancing mood, 
feelings, repairing impaired cells, and providing healing energy that the body needs. 
Therefore, this study recommends the use of chromotherapy to reduce stress and 
lower blood pressure for hypertension patients.
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Chapter 13

Nurses Work System Optimization: 
Macroergonomics Perspective
Ehsan Garosi

Abstract

The hospital work system as a complex sociotechnical system has been an interest-
ing research environment for human factor/ergonomic researchers. In this chapter 
dimensions of nurses’ work system elements were presented and Macroergonomics 
approaches were pointed out to optimize the interaction between nurses and other 
system elements. From Macroergonomics perspectives, human factor researchers 
would be able to identify and categorize health and performance issues through a sys-
tematic approach. Researchers are believed that this approach was not shown positive 
results initially, therefore a low-hanging fruit strategy is recommended. Decomposing 
work system elements is a potential opportunity to track the balance in the hospital 
nurse work system by considering these elements for redesigning work systems and 
applying appropriate interventions.

Keywords: nurses, ergonomics, human factor, design, performance

1. Introduction

Hospital work system as a complex sociotechnical system has been an interesting 
research environment for the human factor/ergonomic researchers. Among health 
care workers, nurses have always been considered to be a special group because of the 
significant physical and mental demands they face at work. Nursing is a physically 
and psychologically demanding profession with a high prevalence of musculoskeletal 
disorders (MSDs) as indicated in several studies [1–5]. MSDs are also often cited as 
the reason for sickness-related absences and the high turnover of nurses [6, 7].

Nurses’ working conditions usually differ across countries, regions, and hospitals 
[8, 9]. These differences are attributed mainly to the provision of instruments and 
the quality of process management in hospitals. For instance, nurses whom working 
in intensive care units may experiences higher stress levels and more health disorders 
compared with other wards [10].

There are many factors that can influence on nurses working conditions [11]. 
Therefore, seeking and attenuating these risk factors (risk factors that affect on 
nurses’ health and working performance) requires a systematic and comprehensive 

To reap what we sowed, “we should start with the low-hanging fruits”  
(Michael Porter in 1980).
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approach. To deal with and overcome on such ergonomic issues in the complex 
sociotechnical system, macro ergonomic approaches always have been shown positive 
and applicable [11].

1.1 Macroergonomic approaches as a solution

As the new millennium unfolds, there is significant evidence that the complexity 
of organizations is increasing and with this consistent growth comes new consid-
erations for designing, implementing and maintaining work systems. In order to 
manage this growing complexity and to achieve desired outcomes, in these contexts, 
numerous approaches have been proposed [12]. Macroergonomics, a sub-discipline 
of ergonomics, has been a practical response to this growing need and with embrac-
ing this innate complexity it aims to improve performance and well-being in work 
systems [13].

Viewing under the Macroergonomics glasses, enables human factor researchers to 
identify and categorize health and performance issues through a systematic approach. 
In this vein, it would be helpful for identifying such factors by taking into account all 
components of the work system [14]. For instance, Garosi et al., used this approaches 
to identify influencing factors on nurses workability [15].

Lets back on Michael Porter in 1980 quotation about “piking low hanging fruits” 
as indicated by H. W. Hendrick and B. Kleiner [14]. This quotation is indicates on 
doing micro accessible intervention and then performing the macro intervention. 
Macroergonomics approaches help researcher to find, which work system elements 
are accessible and can be manipulate at first.

During this book chapter, we do a review on some studies affirmed macroergo-
nomics approaches in similar health scope system and then we decomposed nurses 
work system elements with focus on their workability using the Systems Engineering 
Initiative for Patient Safety (SEIPS). Next, relative recommendations were provided 
to optimize interaction between nurses and work system element.

1.2 Published articles in domain of Macroergonomics

Studies on the level of Macroergonomics were searched over Google Scholar, 
PubMed, and Science Direct from 2013-2018. The search was conducted using such 
keywords including: “(Macroergonomics OR Macro-ergonomics)” The inclusion 
criteria were the article published in English, and all type of study (interventional 
or questionnaire). The database search showed 72 articles, out of which 40 were 
excluded because of duplication, repetition and article publication date. Among the 
remaining articles, a further 7 were removed due to the irrelevant subject. Finally,25 
articles were left and selected for extracting the kay-pints. Table 1 shows the article in 
order of publication date.

2. Decomposing nurses work system elements

According to the Systems Engineering Initiative for Patient Safety (SEIPS) ele-
ments of a work system comprises five components including environment, person, 
tools and technology, task, and organization, and their interplay determines (the pro-
cesses), how care is managed and provided to patients leading to desired or undesired 
outcomes [39]. Following, partial results of a study [15] is presented to emphasize 
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on SEIPS model as a framework for decomposing influencing factors on the nurse’s 
workability.

2.1 Environmental elements

• The environmental elements are included:

• Layout of work space

• Work space dimensions (ingress and egress)

• Illumination

• Noise and Vibration

• Ventilation and temperature stress

• Esthetics of the workspace design (Furniture design)

Environmental conditions may interfere with nurse’s task. Due to lack of space, 
people may work in inappropriate postures and poor lighting conditions, which can 
increase the risk of musculoskeletal disorders [29].

For better perception in work space, applying ornamental artificial flowers and 
color variations as features for motivating are recommended. However optimal design 
of the work environment increases the satisfaction of nurses and consequently lead to 
positive performance results [40].

2.2 Person- related factors (nurses)

• Demographic characteristics

• Ethnicity

• Working experience

• Self-esteem

• Second job

Many studies have examined the relationship between demographic characteristics, 
ethnicity, and diseases to the nurses work ability. For instance, high body mass index had 
an inverse relationship with work ability [41]. Generally, as BMI crosses over 25, the work-
ing ability of nurses decreased by 2.2 points [42]. Moreover, many studies have showed the 
relationship between age and work ability. Second job or worked simultaneously in two or 
more hospitals put nurses under more physical and mental stress, fatigue [43, 44].

2.3 Factors related to tools and technology

Usability of the tools and technology are reported as an important factor, 
which could increase satisfaction and work ability. In addition, some other factors 
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such as equipment precision (calibration), applicability, equipment safety, com-
puterization are reported important contributors to the nurses work ability [15]. 
Correspondingly, availability of equipment, proper functioning and effective-
ness of tools were identified as measures to prevent nursing fatigue. Moreover, it 
is reported that electronic reporting and high level technology based tools may 
prevents nurses fatigue [29]. In this way Samadi and Golmohammadi, showed 
that there was a negative relationship between work ability and fatigue [45]. It is 
quit clear that usability of devises are important in every similar sociotechnical 
systems. Therefore, Lacking usability leading to fatigue and increases the risk of 
musculoskeletal disorders in nursing job [46]. For instance, a nurses quotation from 
a qualitative study is considerable “although computers and technology are much 
quicker and more comfortable to use, in some cases these computers and automa-
tion software are so problematic and time wasting, that we decide to do tasks 
manually” [15].

2.4 Task-related factors

Task-related factors are factors related to the nature of nursing tasks. The most 
important factors Identified included:

• High mental and physical demanding tasks

• Workload

• Repetitive tasks

• work cycle time/rest

• Work pace

Nursing job stressors such as inappropriate expectations from co-workers, time 
constraints, response to patient families are reported as other nurses job related  
factors that have negative effect on nursing work ability [45].

2.5 Organization elements

Danesh et al., 2020 reported that are more effective factor on the nurses work 
ability [15]. These factors included:

• Supervisor support

• Teamwork

• Staffing work regulation

• Salary and organizational policies

• Participation

• Job involvement
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Quality supervisors support was reported among the most important predic-
tors of nurses work ability. In a study by Gharibi et al. [47], which was conducted 
among a number of employees of different sectors, including industry, bank, and 
hospital, there was a straight relationship between supervisors support and work 
ability. Moreover, a strong correlation between supervisor support and work ability 
was reported [48]. Teamwork and support of colleagues are among other effective 
factors that influence on nurses work ability. Working under the supervision and in 
an efficient team and fairly performing tasks, there will be lower fatigue and team 
performance will be increase [49]. Shift work schedule is a factor that can affect cir-
cadian rhythm as, Safari et al. Safari et al. showed a significant relationship between 
work ability and work shift [50]. Other studies emphasized the role of shift work on 
nursing work ability, with nurses who had more than 8 hours of work shift were more 
likely to suffer burnout [51].

Salary and wage are factors that directly related to motivation and work ability. 
Under Herzberg’s two-factor model, incomes and paybacks are “health” factors, 
which, if not sufficient, result in dissatisfaction and eventually stress and adverse 
outcomes [52].

3. Conclusions

Optimizing nurses’ work system requires a holistic approach and the 
Macroergonomics approach could be helpful in this way. Under Macroergonomics 
perspectives, human factor researchers would be able to identify and categorize 
health and performance issues through a systematic approach. Researchers are 
believed that this approach was not shown positive results initially, therefore a 
low-hanging fruit strategy is recommended. Decomposing work system elements 
is a potential opportunity to track the balance in the hospital nurse work system by 
considering these elements for redesigning work systems and applying appropriate 
interventions.
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