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Abstract

Nursing management activities are important in influencing staff nurses’ action to prevent or

withdraw physical restraints. However, limited studies have been conducted empirically to

determine the nursing management activities required for minimizing physical restraints.

Therefore, there is a need for basic standards of nursing management activities to minimize

physical restraints in acute care settings. This study aimed to develop nursing management

indicators to minimize physical restraint (MaIN-PR) in hospitalized older adult patients in an

acute care setting. It was conducted between June and October 2021 in Japan using a Del-

phi consensus approach. Fifty nurses working at top or middle management levels or as cer-

tified nurse specialists in gerontological nursing enrolled as participants. The potential

indicators obtained from the literature review and interviews were organized inductively to

develop two types of draft indicators: (1) 35 items for top management and (2) 33 items for

middle management. We asked the nursing managers and certified nurse specialists in

gerontological nursing to assess the validity of each indicator in three rounds. Of the 50 ini-

tial panelists, 12 from top management and 13 from middle management continued till the

third round. MaIN-PR contained 35 indicators for top management and 28 indicators for mid-

dle management and were classified into the following six metrics: planning, motivating,

training, commanding, organizing, and controlling. To the best of our knowledge, the current

MaIN-PR are the first set of nursing management indicators for minimizing physical

restraint, including perspectives on geriatric nursing in acute care settings. These indicators

could guide both top and middle nursing management, thus supporting staff nurses’ judg-

ment in minimizing physical restraints to enhance the quality of older adult patient care.

Introduction

Physical restraint constitutes any action or procedure that prevents a person’s free body move-

ment to a position of choice and/or normal access to his/her body by the use of any method,
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attached or adjacent to a person’s body that he/she cannot control or remove easily [1]. While

these devices are used worldwide, care dependency, common among older adults, has the

strongest association with physical restraint use in acute care [2]. Physical restraint causes seri-

ous physical and emotional problems [3–5] and negative outcomes, such as poor quality of

life, increased fall risk, mortality, and longer hospital stays [6–9]. Thus, nurses should avoid

physical restraints as the advocates to prevent further functional decline and protect the inde-

pendence and dignity of older adult patients in acute care settings. However, nurses’ overesti-

mation of the safety of physical restraints complicates their decision to use or avoid physical

restraints for older adult patients [10]. In addition, nurses’ intention to use restraints is related

to their perceived behavioral control, attitude [11], and knowledge [12]. Therefore, we believe

that any strategy designed to prevent or withdraw physical restraints would need to support a

change in staff nurses’ knowledge, perception, and attitude toward physical restraints.

The staff nurses support strategies to minimize physical restraints include staff education

on geriatric care and fall prevention [13], expert team intervention by geriatric nurse practi-

tioners and geriatric specialist nurses [13, 14], analysis of issues from nursing records about

physical restraints, and implementing relevant hospital policies to minimize physical restraints

[15]. These are nursing management activities that support a change in staff nurses’ knowledge

and perception of physical restraints and promote geriatric nursing care. However, evidence-

based findings regarding effective nursing management activities aimed at minimizing physi-

cal restraints are scarce.

In this study, we aimed to develop evidence-based indicators for nursing management to

minimize physical restraints in acute care settings. We defined “nursing management indica-

tors” as perspectives for judging and evaluating the state of nursing management activities and

“minimizing physical restraints” as the use of the least restrictive method when physical

restraints are required for inpatients. It is important to note that our focus was on older adult

patients, excluding pediatric and psychiatric patients, given their distinct characteristics.

Materials and methods

This research was conducted in three phases: (1) literature review, (2) interviews, and (3) the

Delphi consensus process based on a prior indicator development process [16–19]. The poten-

tial indicators obtained from the literature review and interviews were organized inductively

to develop draft indicators based on discussions among the researchers. Additionally, separate

indicators were developed for top and middle management because of their distinct roles [20].

Top management included nurse executives and assistant nurse executives who typically

assume leadership roles and participate in management based on their strategic and profes-

sional knowledge. They are potentially central to any new health service development or trans-

formation [21]. Middle management included head nurses who utilize clinical governance

processes at the ward level to ensure that patient care acts as a link between staff and top man-

agement nurses [22]. Therefore, two types of indicators were developed: top management and

middle management.

Phase 1: Literature review

We reviewed the nursing management literature on reducing physical restraints in acute hos-

pitals to identify potential indicators [23]. Four databases, namely PubMed, CINAHL with

Full Text, Cochrane Library, and Japan Medical Abstracts Society, were searched using the

terms “Restraint, Physical” AND “management OR organize OR control OR Nursing, Supervi-

sory” AND “acute hospital” NOT “Psychiatric Nursing OR Mental Health Nursing” on Janu-

ary 5, 2020. A total of 190 studies were identified in the search, of which 15 were considered
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relevant to the theme of this study. In addition, we systematically reviewed existing guidelines

and scientific literature regarding reducing physical restraints for older adults in acute care set-

ting by referring to Japan Medical Abstracts Society [24] and searching on the internet [25–

29]. A total of 192 potential indicators were extracted from textual data by trawling through

existing guidelines and scientific literature related to the role of nursing management in mini-

mizing physical restraints. These processes were discussed among authors to reach a consensus

on the level of abstraction as potential indicators and appropriateness of text data selection

through discussion.

Phase 2: Interview

We interviewed four nurse executives and six head nurses whose experiences with reducing

physical restraints were publicized on the internet [30] and who consequently identified 120

potential indicators. The interview codes were adopted as nursing management codes to mini-

mize physical restraints. All three authors participated in the code extraction process, reaching

a consensus on the level of abstraction as potential indicators and appropriateness of text data

selection through discussion.

Phase 3: The Delphi consensus process

We created a preliminary draft of indicators by categorizing and abstraction based on the 312

potential indicators from a point of view of differences and similarities which selected from

Phases 1 and 2. Categorizing and abstraction by inductive content analysis were adopted

because we lacked enough former knowledge about the phenomenon [31]. Top management

had 35 draft indicators, while middle management had 33 to express the roles required for

each level of management. A researchers’ meeting was held to ensure that the indicators were

appropriate for each level of management without compromising semantic content. Seven

researchers, including the authors, attended this meeting, all of whom were experts in geronto-

logical nursing and nursing management. The expert panelists were asked to assess the validity

of each proposed indicator using a structured questionnaire, on a scale of 1–9, wherein 1 was

definitely invalid and 9 was definitely valid. They could suggest revisions or additional indica-

tors based on their experience and knowledge. The questionnaire was written in Japanese and

reviewed by a certified nurse specialist in gerontological nursing (GCNS) and a geriatric nurs-

ing researcher, both of whom were not part of the expert panel or the researchers’ meeting,

before the Delphi consensus process. After assessment by the panelists, the researchers dis-

cussed each indicator for modification and adoption based on the panelists’ rankings. The sug-

gested indicators were reviewed for relevance and included in the next round of questionnaire

based on researchers’ consensus. The panelists received feedback on the previous round’s

results before assessing the modified draft indicators again. Each round lasted one month.

Participants

The selection criteria for the panelists used in this Delphi study included having a specified

number of relevant academic publications and professional experience/activity in the field of

interest [19]. Therefore, we used convenience sampling to select panelists who could evaluate

the draft indicators for minimizing physical restraints in older adults based on their rich

knowledge or experience. Two categories of panelists were recruited; (1) certified nurse spe-

cialists recruited from the listed website of the Japan Academy of Gerontological Nursing and

(2) nursing managers recruited from those who had been interviewed in a previous study [30]

or reported nursing management practices about minimizing physical restraints on the inter-

net. For each indicator, we selected 50 panelists who had extensive knowledge of or experience
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in the theme of this study after reading about their respective activities posted on the internet.

Eligible participants were mailed the study description and the questionnaire to their facility

and enrolled only after they provided consent for participation. Those belonging to wards

where older adults are not admitted, for example, pediatric and psychiatric wards, were

excluded. The Delphi consensus process uses a minimum of 5–20 panelists and continues poll-

ing until the responses show stability; generally, three rounds are sufficient [19]. Additionally,

the Delphi consensus process in the country studied had an average dropout rate of 42% over

three rounds [32]. Based on previous studies, 50 panelists were recruited—25 GCNSs and 25

nursing managers for each indicator—to secure 5–20 panelists after three rounds in this study.

Twenty-five nursing managers at each management level, including top and middle manage-

ment, were recruited for convenience from those who reported nursing management practices

about minimizing physical restraints and referred members of the same organizations using

common selection methods in the Delphi consensus process [19]. Thus, panelists for top man-

agement indicators included 25 nurse executives or assistant nurse executives and 25 GCNSs,

whereas those for middle management indicators included 25 head nurses and 25 GCNSs.

This study was conducted between June and October 2021 in Japan.

Measurement of study variables

Draft management indicators to minimize physical restraints. This study identified 35

draft indicators for top management and 33 for middle management. In developing these indi-

cators, we considered the constructing metrics for this research theme based on the Scope and

Standard of Nursing Administration Practice [33] and the Nursing Management Process [34].

Upon review, we established six metrics for basic nursing management activities in this

research theme: (1) planning, (2) motivating, (3) training, (4) commanding, (5) organizing,

and (6) controlling. The draft indicators for top management included six planning indicators,

three motivating indicators, eight training indicators, four commanding indicators, ten orga-

nizing indicators, and four controlling indicators. The draft indicators for middle management

included five planning indicators, six motivating indicators, six training indicators, eight com-

manding indicators, four organizing indicators, and four controlling indicators.

Characteristics. Participants’ age, education level, position, whether GCNS or not, years

of nursing experience, years of experience in an acute hospital, and years of nursing manage-

ment experience (for nursing managers) were obtained.

Analysis. Descriptive statistics was used in each round of the Delphi consensus process. A

median value of seven or higher, on a 9-point scale, served as the adaptation criterion for pro-

posed indicators in subsequent rounds. Modifications and adoptions were made with refer-

ence to variance and free descriptions. Indicators were modified or rejected if the evaluation

was divided. This occurred when at least three panelists rated them as having high validity (7,

8, 9) and low validity (1, 2, 3) in the same round, resulting in a lack of consensus. The consen-

sus level, ranging from 1 to 9, was based on the RAND/UCLA Appropriateness Method,

which assesses appropriateness for medical or surgical intervention [35]. This method was

developed to synthesize the scientific literature and expert opinion on health care topics and

used by the panelists to rate the benefit-to-harm ratio of the medical or surgical procedure on

a scale of 1 to 9. This consensus level was used in the Delphi consensus process [16–18], which

was appropriate for this study due to its good test-retest and interpersonal reliability, as well as

good validity through comparison with guidelines [36]. Data were analyzed using SPSS 28.0

(IBM Corp., Armonk, NY, USA).

Ethics. This study was approved by the Institutional Review Board of the Medical Depart-

ment of Yokohama City University on March 6, 2021 (approval no. 2021–002). Participants

PLOS ONE Nursing management minimizing physical restraints in acute geriatric care

PLOS ONE | https://doi.org/10.1371/journal.pone.0306920 July 10, 2024 4 / 15

https://doi.org/10.1371/journal.pone.0306920


filled out a self-administered paper questionnaire, which ensured quasi-anonymity through a

correspondence table. All participants provided written informed consent before participating

in each round of the study. We have not used any AI-assisted technologies in writing this

article.

Results

Study population

In the first round of each process, 23 of the 50 panelists responded. In the second round, nine

panelists from top management, and 10 from middle management dropped out. Finally, in the

third round, 12 panelists remained in the top management process and 13 in the middle man-

agement process (Fig 1). The demographic characteristics of the participants are shown in

Table 1. Most participants were in their 40s and had graduated from college or higher. Five

staff nurses without management position participated in each management process; they

were all GCNSs. Of the eight GCNSs, two were head nurses and one was an assistant nurse

executive. The average number of years of nursing experience was 24.2 ± 8.8 in the top man-

agement process and 22.3 ± 4.6 in the middle management process, and the average number

of years of experience in an acute hospital was 21.5 ± 9.9 in the top management process and

19.4 ± 7.6 in the middle management process. In a manager position, the mean number of

years of nursing management experience was 14.3 ± 5.7 in the top management process and

10.8 ± 7.6 in the middle management process.

Delphi consensus process

The Delphi consensus process for indicator development is depicted in Fig 2. The first round

of the top management process inputted 35 indicators. There was no consensus on one indica-

tor. We modified the 20 indicators that received comments, and two proposed indicators were

added. Consequently, in the first round, 36 indicators were outputted and inputted to the next

round. The second round found no consensus on one indicator. We modified the eight

Fig 1. Participant enrollment flowchart.

https://doi.org/10.1371/journal.pone.0306920.g001
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indicators that received comments. Thus, in the second round, 35 indicators were outputted

and inputted to the next round. In the third round, all indicators met the criteria for a median

score of seven or higher. We revised the 11 indicators slightly and received minor comments

for more appropriate wording. The final dataset contained 35 indicators.

The first round of the middle management process inputted 33 indicators. There was no

consensus on six indicators. We modified the 18 indicators that received comments, and one

proposed indicator was added. Thus, in the first round, 28 indicators were outputted and

inputted to the next round. The second round inputted 28 indicators. We modified the seven

indicators that received comments. Consequently, in the second round, 28 indicators were

outputted and inputted to the next round. In the third round, all indicators met the criteria for

Table 1. Participant characteristics.

Variables Top management process (n = 12) Middle management process (n = 13)

Age, years, n (%)

30s 3 (16.7) 3 (23.1)

40s 4 (22.2) 6 (46.2)

50s 5 (27.8) 4 (30.8)

Education level, n (%)

Technical school or Junior college 2 (25.0) 5 (38.5)

College or above 9 (75.0) 8 (61.5)

Position, n (%)

Staff nurse (all GCNSs) 5 (41.7) 5 (38.5)

Middle management position 2 (11.1) 7 (53.8)

Top management position 5 (41.7) 1 (7.7)

Other characteristics

GCNS, n (%) 8 (44.4) 8 (61.5)

Years of nursing experience, mean (SD) 24.2 (8.8) 22.3 (4.6)

Years of experience in acute hospitals, mean (SD) 21.5 (9.9) 19.4 (7.6)

Years of nursing management experience, mean (SD) 14.3 (5.7) (n = 7) 10.8 (7.6) (n = 8)

Abbreviations: GCNS, certified nurse specialist in gerontological nursing; SD, standard deviation

https://doi.org/10.1371/journal.pone.0306920.t001

Fig 2. Delphi consensus process for indicator development.

https://doi.org/10.1371/journal.pone.0306920.g002
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a median score of seven or higher. We revised two indicators slightly and received minor com-

ments for more appropriate wording. The final dataset contained 28 indicators.

Top management indicator no. 33 and middle management indicator no. 28 overlapped as

nursing management activities were required for both. The final set of each indicator was how-

ever not dropped from the original six metrics: planning, motivation, training, commanding,

organizing, and controlling. The management indicators of nursing for minimizing physical

restraints (MaIN-PR) for top management are shown in Table 2, and those for middle man-

agement are shown in Table 3.

Discussion

To our knowledge, this study provides the first set of nursing management indicators to mini-

mize physical restraints, including a perspective on geriatric nursing in acute care settings.

There is growing interest in nursing care indicators to assess the quality of nursing care in hos-

pitals, including acute settings [37]. Previously, nursing care indicators have been drafted by

the National Quality Forum to assess and improve the quality of nursing care in acute care

hospitals [38]. Nursing management indicators are crucial for nursing care. The use of

MaIN-PR to assess and improve nursing management activities would support a change in

staff nurses’ knowledge, perception, and attitude toward physical restraints. Additionally, the

indicators provide guidelines for identifying nursing management activity. With demographic

changes, older adult patients are set to become an increasingly important clientele in acute set-

tings. MaIN-PR can serve as a mechanism to appraise nursing manager activities and an objec-

tive guideline to prepare high-quality nursing care for the aging population worldwide. Its

strength lies in its ability to act as a guideline for nursing managers in an acute setting and

identify specific nursing managers’ activities to minimize physical restraints.

Validity of MaIN-PR items

We developed 35 indicators for top management and 28 indicators for middle management.

Suggested guidelines for using the Delphi method [19], particularly when relatively little prior

research has been conducted in the field or when the survey needs to be exhaustive in scope,

indicate that 50–85 draft indicators may be needed. Prior studies have also developed similar

extensive indicators (e.g., 79 indicators [16], 90 indicators [17], and 35 indicators [18]). There-

fore, we believe we have created a reasonable number of indicators and provide a helpful nurs-

ing management perspective for minimizing physical restraints in practice.

In addition, some indicators were removed during the Delphi consensus process; however,

six metrics were maintained in the top and middle management indicator structures: (1) plan-

ning, (2) motivation, (3) training, (4) commanding, (5) organizing, and (6) controlling.

Planning was composed of indicators such as the analysis of the situation, setting goals and

policies, and the creation of standards. These indicators focused on nursing managers as pow-

erful influential operators, which is a role that has been identified in previous studies [39].

Motivation comprised indicators, such as the motivation of individuals and support for

goal-directed actions. These indicators are important items in the MaIN-PR for each staff

nurse to actively pursue direct care to minimize physical restraints. Prior studies have also

indicated that first-line nursing managers must motivate nursing employees [40]. Addition-

ally, in this study, several indicators were placed in middle management, which directly

involves staff nurses.

The training consisted of indicators related to staff education. An educational theme on

geriatric nursing was adopted as the basis for minimizing physical restraints. The main
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Table 2. Comparison of results of management indicators of nursing for minimizing physical restraints for panelists from top management before the third round.

No. Draft indicator Final set indicator 1–3

(n)

7–9

(n)

Median

Planning

1 Incorporating findings on minimizing physical restraints outside of

hospitals and on the environment surrounding acute care hospitals

Gathering information on the environment surrounding acute care

hospitals and findings on minimizing physical restraints outside of

hospitals

0 10 8

2 Visualization of issues related to physical restraints occurring in the

nursing department

Visualization of issues related to physical restraints occurring in the

field

0 12 8.5

3 Statement of policy to minimize physical restraints Statement of policy to minimize physical restraints at the hospital or

nursing department

0 12 9

4 Instilling the policy of minimizing physical restraints in the nursing

department

Spreading the policy of minimizing physical restraints throughout the

nursing department

0 12 9

5 Clarification on the definition of physical restraint Clarification on the definition of physical restraint 0 12 9

6 Providing standards in the hospital to determine the need for

physical restraints

Providing reference standards in the hospital to determine the need for

physical restraints

0 12 9

7 Creating manuals or guidelines that address the factors that lead to

the implementation of physical restraints

Utilization of existing manuals or guidelines or creating ones that

address the factors that lead to the implementation of physical

restraints at each hospital

0 12 9

Motivating

8 Sharing success experiences about minimizing physical restraints

within the nursing department

Sharing success experiences about minimizing physical restraints

within the nursing department

0 12 9

9 Sharing the reactions of patients and families to the

implementation of nursing care to minimize physical restraints

within the nursing department

Sharing the reactions of patients and families to the implementation of

nursing care to minimize physical restraints within the nursing

department

0 12 8.5

10 Being an organizational culture to reduce physical restraints Attempting to create an organizational culture with daily initiatives

and discussions toward minimizing physical restraints

0 12 9

Training

11 Planning for required education to minimize physical restraints

based on the actual situation and existing evidence of physical

restraints

Planning for required education to minimize physical restraints

concerning the actual situation and existing evidence of physical

restraints

0 12 8

12 Assigning staff in charge of promoting the minimization of

physical restraints at each department

Planning to develop leaders who will respect the dignity of patients and

improve their ethical competence

0 11 9

13 Educating the staff to spread the correct knowledge and skills

necessary for minimizing physical restraints

Providing opportunities to spread the correct knowledge and skills

necessary to not implement physical restraint whenever possible

1 11 9

14 Educating the staff to acquire skills for minimization of physical

restraints

Maintenance of an educational system for basic older adult patients’

care and delirium care

0 12 9

15 Researching efforts to minimize physical restraints Recommending research-based efforts to minimize physical restraints 0 10 8

16 Adopting educational tools to ensure that all staff members receive

education concerning minimizing physical restraints

Adopting educational tools to ensure that all staff members receive

necessary education for minimizing physical restraints

1 11 8

17 Encouraging staff voluntary growth and helping it reflect on daily

ethics and usual nursing practice regarding physical restraints from

an ethical perspective

Recommend creating opportunities to reflect on daily ethics and usual

nursing practice with a focus on patient intention and quality of life

0 12 9

Commanding

18 Survey and analysis of staff’s awareness of physical restraints Confirming the staff’s feelings and awareness of respect for dignity in

minimizing physical restraints, as perceived through daily interactions

0 11 8

19 Sharing with each department the discussions among managers

and committees regarding physical restraints to review the ethical

aspect

Sharing with each department the discussions and improvement

measures among managers and committees regarding physical

restraints

0 12 8.5

20 Intentionally involving individuals in a leadership position in the

department: the head nurse and chief nurse

Proactively interacting with individuals in a leadership position in the

department: the head nurse and chief nurse, and involving them in

efforts to minimize physical restraints

0 12 9

21 Considering the impact of no use of physical restraints on hospital

management and sharing with other departments and nursing

departments

Supporting each department’s efforts to minimize physical restraints

from a managerial perspective, and discussing the direction with the

organization’s executive managers

0 10 8

Organizing

(Continued)
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indicator for top management was planning for training, whereas for middle management,

staff nurses were encouraged to participate in training.

Commanding comprised indicators such as handling conflicts, problem-solving, and commu-

nication. The role of executive nurses is effective communication [39], and first-line nurse manag-

ers’ managerial competencies are indicated by communicating organizational goals, managing

conflicts, and solving problems [40]. Staff nurses face an ethical dilemma regarding physical

restraints between the characteristics of nursing care of older adult patients, ensuring safety, and

carrying out treatment [10]. Thus, communication with staff nurses and managing conflict is an

important nursing management activity to solve problems related to physical restraints.

Organization encompassed indicators such as group work, team building, and the clarifica-

tion of responsibilities. A nurse executive director’s role is to provide nurses with the right

tools and resources to perform their jobs [39]. This indicator showed the contents needed to

create resources to facilitate staff nurses’ positive approach to minimizing physical restraints.

MaIN-PR for top management holds more indicators in “organizing” than middle manage-

ment because this category ensures that the role of top management is fully reflected.

Table 2. (Continued)

No. Draft indicator Final set indicator 1–3

(n)

7–9

(n)

Median

22 Placing cross-organizational teams to promote minimizing physical

restraints

Using committees and teams to promote minimizing physical

restraints

0 12 9

23 Making efforts to minimize physical restraints by multidisciplinary

teams or multiple staff

Supporting efforts to minimize physical restraints by multidisciplinary

teams

0 11 8

24 Considering care methods to cooperate with staff in each

department and cross-sectional teams

Considering care methods to cooperate with staff in each department

and cross-sectional teams

0 11 8.5

25 Creating a system to consult with specialists in the hospital

regarding physical restraints

Creating of a system to consult with specialists in the hospital

regarding physical restraints

0 11 9

26 Did not exist Creating a mechanism to consult with teams or specialists when ethical

issues arise

0 11 8

27 Establishing a system to share ethical issues related to physical

restraints with managers, each committee, and each medical

department

Sharing ethical issues related to physical restraints with other

departments, including each medical department, and establishing a

system of collaboration that allows multidisciplinary dialogue

0 11 8

28 Devising a working system to look after patients Establishing a flexible cross-departmental support system to ensure

that staff are available to care for patients

0 11 8

29 Showing attitude to guarantee responsibility against accidents

associated with minimizing physical restraints

Guaranteeing organization responsibility against accidents associated

with minimizing physical restraints

0 11 9

30 Did not exist Creating mechanisms and opportunities for patients and families to

understand the minimizing physical restraints as an organization

0 12 8

31 Creating an environment, maintenance, and management of

supplies to prevent accidents

Creating an environment, maintenance, and management of supplies

to prevent accidents

0 12 8.5

Placing a committee to review issues related to physical restraints [delete] (integrating with no. 23)

Creating opportunities to reflect on nursing practices from the

patient’s perspective to foster an ethical view of physical restraints

[delete] (integrating to no. 14)

Controlling

32 Ongoing evaluation of the effort progress minimizing physical

restraints at your hospital

Ongoing evaluation of the effort progress minimizing physical

restraints at your hospital

0 12 9

33 Survey and analysis of the number and percentage of physical

restraints in the hospital

Periodic survey and analysis of indicators, such as the number and

percentage of physical restraints used and fall rates

0 12 8.5

34 Analysis of physical restraint rates by comparing with external

evaluation criteria

Analysis of physical restraint rates concerning external evaluation

criteria

0 11 7

35 Reflecting for practice from the results of the survey analysis for

physical restraints

Identifying issues in work processes based on the results of the survey

analysis for physical restraints and discussing improvement measures

together with each department

0 10 8

https://doi.org/10.1371/journal.pone.0306920.t002
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Table 3. Comparison of results of management indicators of nursing for minimizing physical restraints for panelists from middle management before the third

round.

No. Draft indicator Final set indicator 1–3

(n)

7–9

(n)

Median

Planning

1 Visualization of issues related to physical restraints in the

organization

Visualization of issues related to physical restraints in the department 0 12 9

2 Developing the departmental targets to understand the nursing

department’s policy to minimize physical restraints

Developing and spreading departmental targets to understand the

nursing department’s policy to minimize physical restraints

0 13 9

3 Documenting standards for staff to determine the need for physical

restraints

Providing reference standards to determine the need for physical

restraints that staff can consult

0 12 8

4 Grasping the status of efforts to minimize physical restraints Grasping the status of efforts to minimize physical restraints based

on committee and departmental discussions

0 12 9

5 Encouraging staff to take advantage of problem-solving

opportunities with multidisciplinary to minimize physical restraints

Striving to participate in discussions with physicians and other

professionals to minimize physical restraints, and understand the

results of these discussions

0 12 8

Communicating to staff the policy of minimizing physical restraints [delete] (integrating with no. 2)

Motivating

6 Admitting staff’s positive attitude toward minimizing physical

restraints

Positive evaluation of staff’s positive attitude toward minimizing

physical restraints

0 13 9

7 Did not exist Feedback recognizing the good points and autonomy of efforts to

minimize physical restraints for staff on a daily basis

0 12 9

8 Feedback on what is discussed about physical restraints at committee

meetings and in administrative departments for staff

Feedback on what is discussed about physical restraints at committee

meetings and in administrative departments for staff

0 12 8

9 Improving staff self-efficacy by sharing patient/family responses to

staff who have implemented nursing care to minimize physical

restraints

Improving staff self-efficacy by returning patient/family responses to

staff who have implemented nursing care to minimize physical

restraints

0 12 9

10 Sharing success experiences for minimizing physical restraints Creating opportunities for staff to share success experiences for

minimizing physical restraints

0 13 9

Training

11 Providing opportunities or encouraging education to spread the

correct knowledge and skills about physical restraints

Providing opportunities or encouraging participation in education to

spread the correct knowledge and skills necessary to not implement

physical restraint whenever possible

0 13 9

12 Providing opportunities or encouraging participation in education as

a base for older adult patients’ care and delirium care

Providing opportunities or encouraging participation in education as

a base for older adult patients’ care and delirium care

0 13 9

13 Enabling reflection on nursing care from the patient’s point of view

to foster an ethical view of physical restraints

Setting up opportunities to reflect on nursing care from the patient’s

viewpoint to foster an ethical view of physical restraints

0 13 9

14 Enhancing to reflect on usual nursing practice from the perspective

of ethics

Providing opportunities to reflect on daily ethics and usual nursing

practice with a focus on patient intention and quality of life

0 13 9

15 Research practice to minimize physical restraints Active action for research-based practice and practice reporting

about successful cases to minimize physical restraints

0 11 8

Recommending the use of educational tools to ensure that all staff

receive education on physical restraints

[delete] (integrating nos. 12 and 13)

Commanding

16 Setting up a discussion forum for multiple staff members to discuss

minimizing physical restraints

Setting up a discussion forum for multiple staff members to discuss

minimizing physical restraints

0 13 9

17 Providing opportunities for dialogue with patients and families

regarding physical restraints to gain their understanding and

cooperation in minimizing physical restraints

Providing opportunities for dialogue with patients and families

regarding physical restraints to gain their understanding and

cooperation in minimizing physical restraints

1 12 8

18 Considering care methods for factors that contribute to physical

restraints with cross-functional teams and specialists

Considering care methods for factors that contribute to physical

restraints with cross-functional teams and specialists

0 12 9

19 Discussing with other professionals and specialists about ethical

dilemmas regarding physical restraints

Discussing with other professionals and specialists about ethical

dilemmas regarding physical restraints

1 12 9

20 Sharing ethical issues related to physical restraints with staff Sharing ethical issues related to physical restraints with staff 0 13 9

21 Collaborating with staff to determine care alternatives to physical

restraints in the field

Work with staff to determine care alternatives to physical restraints

when staff members are struggling

0 13 9

(Continued)
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Controlling comprised indicators to evaluate the plan and lead to the next “planning” activ-

ity. The content included understanding the status of the hospital as a whole and comparing it

with those of other hospitals for top management, and understanding the status of their

departments for middle management. They were separated according to the role of each man-

agement level.

Indicators are available for improving patient outcome [41]. MaIN-PR could indirectly

turn around negative outcomes from physical restraints [6–9] and contribute to positive out-

comes, such as quality of life improvement, decreased mortality, and shorter hospital stays.

Prior studies investigated organizational interventions aimed at implementing a minimizing

physical restraint policy; however, they found no clear evidence that they are effective at reduc-

ing physical restraint use for hospitalized older adult patients [42]. MaIN-PR could help to

plan further interventions on effective organizational strategies to minimize physical restraints

for older adult patients hospitalized in acute care settings.

Validity of the Delphi consensus process in MaIN-PR development

By developing MaIN-PR using the Delphi consensus process, we established indicators with

evidence that obtained a unified expert opinion on nursing management to minimize physical

restraints in older adult patients in acute care settings, which has not yet been clarified.

This study had 5–20 experts (top management: 12, middle management: 13) who partici-

pated in three rounds to reach a consensus on the indicators [19]. The Delphi consensus pro-

cess, based on the assumption of safety in numbers and the validity of that judgment, was

reinforced by a critical discussion of the assumptions [43]. Thus, MaIN-PR ensured validity by

considering consensus and disagreement in expert panel opinions through three rounds of the

Table 3. (Continued)

No. Draft indicator Final set indicator 1–3

(n)

7–9

(n)

Median

22 Use of manuals and guidelines to address factors when physical

restraints adopted

Use of manuals and guidelines to address factors when physical

restraints adopted by the facility

1 11 8

23 Negotiation with administrative departments on providing necessary

environmental arrangements to minimize physical restraints

Negotiation with administrative departments on providing necessary

environmental arrangements to minimize physical restraints

1 11 9

Involving the chief and specialists to facilitate staff discussions about

care and minimizing physical restraints

[delete] (integrating with no. 21)

Organizing

24 Supporting the activities of staff that promote minimizing physical

restraints

Supporting the activities of staff that promote minimizing physical

restraints

0 13 8

25 Trying to discuss the point of removal of physical restraints Discussing led by department leaders about alternatives to physical

restraints and the practice of dealing with patients

0 11 9

26 Responding to reduce fear about accidents associated with

minimizing physical restraint with an attitude of accepting

responsibility

Responding to prevent individual fear of accidents associated with

minimizing physical restraint through team discussions

0 12 9

27 Prepare the accident prevention items and restraint substitutes Maintenance of department-owned accident prevention items and

restraint substitutes for available use when needed

0 13 8

Controlling

28 Survey and analysis of the number and percentage of physical

restraints

Periodic survey and analysis of indicators, such as the number and

percentage of physical restraints used and fall rates

1 12 8

Survey and analysis of staff’s awareness of physical restraints [delete] (lack of consensus)

Analysis of physical restraint rates with comparing to external

evaluation criteria

[delete] (lack of consensus)

Reflecting for practice from the results of the survey analysis for

physical restraints

[delete] (lack of consensus)

https://doi.org/10.1371/journal.pone.0306920.t003
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Delphi consensus process. The median number of years of experience in the specialty area was

15 years in a previous Delphi consensus process [44]. We recruited appropriate participants

for expert panels for top management because years of experience in acute hospitals

(21.5 ± 9.9 years) and nursing management experience (14.3 ± 5.7 years) in top management

were more than 15 years. However, years of nursing management experience in middle man-

agement were lower than 15 years (10.8 ± 7.6 years). Expert panels in the Delphi consensus

process tend to be used for purposeful or convenience sampling [45]. Head nurses were invited

to participate by introducing an executive nurse. Experience with working on strategies to

minimize physical restraint should be prioritized over experience in nursing management.

Limitations

The first limitation is related to decreased participation. The number of participants decreased

from the first round to second and third rounds. While it is known that greater the number of

rounds, greater is the degree of dropout in the Delphi consensus process [19], retention of a

greater number of participants would have made the results more robust. Moreover, response

bias may have occurred because fewer people participated in the second and third rounds, as

well as based on recalling past events. The second limitation concerns the sampling method.

We used convenience sampling that may have affected the generalizability of our sample. The

final limitation relates to unreported practical testing. Further testing of MaIN-PR for reliabil-

ity, feasibility, and usability in practice is required including the number of indicators.

Conclusion

This study aimed to develop MaIN-PR by using the Delphi consensus process to establish evi-

dence-based basic standards. The nursing managers and certified nurse specialists in geronto-

logical nursing were asked to assess the validity of each indicator in three rounds. We

developed 35 indicators for top management and 28 indicators for middle management,

which were classified into six metrics: planning, motivating, training, commanding, organiz-

ing, and controlling. To our knowledge, MaIN-PR is the first set of nursing management indi-

cators that aims to minimize physical restraints. Further testing of MaIN-PR for reliability,

feasibility, and usability in practice is required.
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21. Lúanaigh PÓ, Hughes F. The nurse executive role in quality and high performing health services. J

Nurs Manag. 2016; 24: 132–136. https://doi.org/10.1111/jonm.12290 PMID: 25690996

22. Pegram AM, Grainger M, Sigsworth J, While AE. Strengthening the role of the ward manager: A review

of the literature. J Nurs Manag. 2014; 22: 685–696. https://doi.org/10.1111/jonm.12047 PMID:

24815559

23. Kanno M, Usui S, Hoshi M, Yoshida K, Kanoya Y. A scoping review of nursing to prevent and reduce

physical restraint for older patients in general hospitals of Japan. J Jpn Soc Nurs Res. 2021; 44: 299–

308.

24. Kanno M, Kanoya Y. A literature review of nursing management on reducing physical restraint in acute

hospitals. J Jpn Acad Nurs Admin Pol. 2021; 25: 129–138.

25. Irish Nurses’ Organization focus group from the care of the older person section. Guidelines on the use

of restraint in the care of the older person. May 2003 [cited 20 September 2023]. Available from: https://

www.inmo.ie/_INO/articles/Documents/Guidelinesonrestraint.pdf.

26. Ministry of Health, Labour and Welfare of Japan. A guide to zero physical restraints–For all involved in

elderly care. Tokyo: Ministry of Health, Labour and Welfare, Operation Zero Physical Restraints Pro-

motion Council; 2001.

27. The Japan Nursing Ethics Association. Guidelines for preventing physical restraints. 2015 [cited 20

September 2023]. Available from: https://www.jnea.net/wp-content/uploads/2022/09/guideline_shintai_

2015.pdf.

28. Registered Nurses’ Association of Ontario. Promoting safety: Alternative approaches to the use of

restraints. 2012 [cited 20 September 2023]. Available from: https://rnao.ca/sites/rnao-ca/files/

Promoting_Safety_-_Alternative_Approaches_to_the_Use_of_Restraints_0.pdf.

29. Lach HW, Leach KM, Butcher HK. Evidence-based practice guideline: Changing the practice of physical

restraint use in acute care. J Gerontol Nurs. 2016; 42: 17–26. https://doi.org/10.3928/00989134-

20160113-04 PMID: 26820185

30. Kanno M, Doi M, Kanoya Y. Nursing management practices in acute settings that succeeded in reduc-

ing and eliminating the use of physical restraints. J Jpn Soc Nurs Res. 2023; 45: 905–914.

31. Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs. 2008; 62: 107–115. https://doi.

org/10.1111/j.1365-2648.2007.04569.x PMID: 18352969

32. Fujita Y, Ueki S, Kitao M, Maeda Y, Fujiwara C. Delphi method study with nurse participants: Survey of

the Japanese literature. Nurs J Mukogawa Womens Univ. 2018; 3: 35–42.

33. American Nurses Association. Nursing administration: Scope and standard of practice. Georgia Ave-

nue: Nursesbooks.org; 2009.

34. Gillies DA. Nursing management: A system approach. 3rd ed. W B Saunders Company; 1994.

PLOS ONE Nursing management minimizing physical restraints in acute geriatric care

PLOS ONE | https://doi.org/10.1371/journal.pone.0306920 July 10, 2024 14 / 15

https://doi.org/10.1111/jgs.12710
http://www.ncbi.nlm.nih.gov/pubmed/24517583
https://doi.org/10.1097/NUR.0000000000000163
http://www.ncbi.nlm.nih.gov/pubmed/26444510
https://doi.org/10.1097/00006199-200111000-00005
https://doi.org/10.1097/00006199-200111000-00005
http://www.ncbi.nlm.nih.gov/pubmed/11725937
https://doi.org/10.1186/s12913-019-4749-y
http://www.ncbi.nlm.nih.gov/pubmed/31783758
https://doi.org/10.1111/jan.14126
http://www.ncbi.nlm.nih.gov/pubmed/31236966
https://doi.org/10.1253/circj.CJ-19-0225
http://www.ncbi.nlm.nih.gov/pubmed/31983725
https://doi.org/10.1016/j.techfore.2019.07.002
https://doi.org/10.1111/jonm.12290
http://www.ncbi.nlm.nih.gov/pubmed/25690996
https://doi.org/10.1111/jonm.12047
http://www.ncbi.nlm.nih.gov/pubmed/24815559
https://www.inmo.ie/_INO/articles/Documents/Guidelinesonrestraint.pdf
https://www.inmo.ie/_INO/articles/Documents/Guidelinesonrestraint.pdf
https://www.jnea.net/wp-content/uploads/2022/09/guideline_shintai_2015.pdf
https://www.jnea.net/wp-content/uploads/2022/09/guideline_shintai_2015.pdf
https://rnao.ca/sites/rnao-ca/files/Promoting_Safety_-_Alternative_Approaches_to_the_Use_of_Restraints_0.pdf
https://rnao.ca/sites/rnao-ca/files/Promoting_Safety_-_Alternative_Approaches_to_the_Use_of_Restraints_0.pdf
https://doi.org/10.3928/00989134-20160113-04
https://doi.org/10.3928/00989134-20160113-04
http://www.ncbi.nlm.nih.gov/pubmed/26820185
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/pubmed/18352969
https://doi.org/10.1371/journal.pone.0306920


35. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, Lazaro P, et al. The RAND/UCLA appropri-

ateness method user’s manual. Santa Monica, California: Rand Corporation; 2001.

36. Lawson EH, Gibbons MM, Ko CY, Shekelle PG. The appropriateness method has acceptable reliability

and validity for assessing overuse and underuse of surgical procedures. J Clin Epidemiol. 2012; 65:

1133–1143. https://doi.org/10.1016/j.jclinepi.2012.07.002 PMID: 23017632

37. Oner B, Zengul FD, Oner N, Ivankova NV, Karadag A, Patrician PA. Nursing-sensitive indicators for

nursing care: A systematic review (1997–2017). Nurs Open. 2021 (1997–2017); 8: 1005–1022. https://

doi.org/10.1002/nop2.654 PMID: 34482649

38. National Quality Forum. National voluntary consensus standards for nursing-sensitive care: An initial

performance measure set. National Quality Forum. 2004.

39. Kirk H. Nurse executive director effectiveness: A systematic review of the literature. J Nurs Manag.

2008; 16: 374–381. https://doi.org/10.1111/j.1365-2834.2007.00783.x PMID: 18324997

40. Gunawan J, Aungsuroch Y. Managerial competence of first-line nurse managers: A concept analysis.

Int J Nurs Pract. 2017; 23(1): e12502. https://doi.org/10.1111/ijn.12502 PMID: 28044395

41. de Vos M, Graafmans W, Kooistra M, Meijboom B, Van Der Voort P, Westert G. Using quality indicators

to improve hospital care: A review of the literature. Int J Qual Health Care. 2009; 21: 119–129. https://

doi.org/10.1093/intqhc/mzn059 PMID: 19155288
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