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Introduction
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The prevalence rate of United Christian Hospital in Hospital Group 1 is as follows:

NSD, HAHO, 2025

24.1% from 
2019 to 2024

NSD, HAHO, 2025

9.17%



4“”Health care professionals must carefully weigh the benefits against the risks 

of using physical restraint in each particular case to ensure the least amount of 

physical restraint is used, and to limit usage to what is required.“

How?
Common justifications for employing physical 

restraint

Prevent interference or interruption with 

medical treatment

Promote patient safety (e.g., fall 

prevention)

Protect others against unsafe behaviors, 

severe injury or physcial harm

1

2

3

Aim of the study
This study aimed to develop an evidence-based assessment tool to facilitate nurses in making 

decisions to minimize the use of physical restraint in general adult ward settings. 



Phase 1: A systematic review 5

Decision making tools to determine when to restrain a 
patient in ICU settings

1. Green circle:

Level of the patient’s behaviors

2. Yellow circle:

Level of device the patient has

3. Orange circle:

Patient’s level of independence

(Hevener et al., 2016)

Fig 1. Restraint Decision Wheel 
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Eight studies were included in this 

systematic review (SR), consisting 

of 6 cohort studies, 1 stepped-

wedge randomized controlled trial 

(RCT), and 1 systematic review of 4 

RCTs.

• The interventions retrieved from the included studies can be 

categorized as (1) restraint decision instruments, (2) restraint 

preventive interventions and (3) restraint preventive 

strategies. 

• There is currently no comprehensive and effective tool to 

guide nurses through the decision-making process before 

resorting to physical restraint use in general acute wards. 
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Version 1. An evidence-based Assessment and Observation record form

TABLE 1. Description of Instruments Used to Justify the Use of 

Physical Restraint and Their Associations With Outcomes Measured 

From All the Included Studies

TABLE 2. Varying Levels for Consideration to Reduce the Use of 

Physical Restraint

TABLE 3 - Analysis on the Interventions of Included Studies



Phase 2: Development of the physical restraint decision making 
assessment tool – A validation study
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• S-CVI/Ave

• Relevance: 0.95

• Clarity: 0.97

Round 1 
Delphi

•S-CVI/Ave

•Relevance: 0.99

•Clarity: 0.99

Round 2 
Delphi

•S-FVI/Ave: 0.89

•3 items I-FVI < 0.80
Face Validity

•k= 0.822, 95% CI[.615,1.0], SE=.105, z = 7.797, 
p<0.001

Inter-rater 
reliability

• Follow CREDES guidelines for conducting 

and reporting Delphi studies

• Focus group discussion (AC, ANCs, and 

APNs)

• Expert panel with modified e-Delphi 

technique (2 NCs, Geriatrician, Psychiatric 

doctor, Professor from academic institution)

• Face Validation: Clinical teachers

• Inter-rater reliability testing using Fleiss’ 

kappa: 3 clinical nurses

Systematic review

Item generation

Instrument formation

Focus group

Modified e-Dephi 

Round 1

Modified e-Dephi 

Round 2

Face validation

Reliability analysis

Validated instrument

Evaluate the effectiveness of 

the instrument

Application of the instrument

P
h

a
s
e

 1
P

h
a

s
e

 2
P

h
a

s
e

 3

Remarks:

• Content Validity Index (CVI):

• Scale-Level CVI (S-CVI): Calculated using the S-CVI/Ave method, which 

averages the I-CVI scores for all items across experts

• Face Validity Index (FVI):

• Scale-Scale-Level FVI (S-FVI): Calculated using the S-FVI/Ave method, 

which averages the I-FVI scores for all items across raters

• Modified Kappa Statistic (k*)

Benchmarks:

• S-SVI/Ave: at least 0.9 for acceptability

• Modified kappa Statistic: >0.74: excellent

• Acceptable S-FVI: a minimum of 0.83 for acceptability

• Fleiss’ Kappa: IBM SPSS Statistics (Version 29): 0.81-1.0: Almost perfect 

agreement

(Fleiss, 1981; Cicchetti & Sparrow ,1981; Landis & Koch, 1977; 

Lynn, 1986; Polit & Beck, 2006; Yusoff, 2019) HA convention 2025

Version 3: Evidence-
based assessment form



8Phase 3: A cluster RCT Research Study

■ Research question
○ Is the evidence-based assessment instrument 

effectively to minimize the use of physical restraint 

in general ward settings in Hong Kong? 

■ Objectives 
○ To evaluate the effect of the evidence-based 

assessment instrument to minimize the use of 

physical restraint in general adult ward settings

○ To conduct the process evaluation and 

satisfaction of the evidence-based assessment 

instrument when applying in general adult ward 

settings in Hong Kong

■ Intervention
○ A validated assessment instrument for the use of 

physical restraint

■ Control
○ Usual practice

Systematic review

Item generation

Instrument formation

Focus group

Modified e-Dephi 

Round 1

Modified e-Dephi 

Round 2

Face validation
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the instrument
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Evidence-based Assessment 

tool (Research version)
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Evidence-based Assessment 
tool (Research version)

■ Level 1: Mental / Behavioral level

■ Level 2: Device level

■ Level 3: Mobility level

■ Level 4: Consequence level

■ Level 5: Alternative level



Study design

• A single blinded cluster randomized controlled trial was conducted in a total of eight wards within the 

department of Medicine & Geriatrics (M&G), the department of Orthopaedics & Traumatology (O&T), and the 

Department of Surgery (SUR).

Inclusion 

criteria

• [Research] Participants aged 18 or above admitted to the designated general adult ward settings. 

• [Satisfaction survey] All nurses who provided direct patient care, were included for the process evaluation 

and satisfaction review. 

Exclusion 

criteria

• [Research] For the clinical study, there were no exclusion criteria, as all patients were under treatment and 

care during hospitalization. 

• [Satisfaction survey] Participation in the evaluation was voluntary for healthcare providers who wish to give 

feedback and participate in the survey.

Allocation 

concealment

• Different departments were stratified, and TLF and SKF used a method of flip coin to allocate the wards into 

intervention and control groups. 

• A centralised randomization system with a third party of the Admission Registry handled the subject 

allocation.

Blinding

• This was an open-labeled study and there was no blinding for healthcare providers, but patients were 

blinded. It was feasible to blind patients regarding the assessment form they receive. 

• Nurses in the intervention and control units could not be blinded to the newly developed evidence-based 

assessment form. 

• The investigators responsible for data acquisition could not be blinded.

Feasibility of 

the study

• Four wards in the intervention group conducted a pilot between 25 March and 7 April 2025 to evaluate the 

feasibility of the assessment tool implementation. 

Study period • 8 April to 5 June 2025

10
Method



Outcomes

• The primary outcome measure was evaluated by comparing the prevalence of restrained patients per day, in average, and the 

incidence rates between the intervention and control groups, one of which implemented the evidence-based assessment 

instrument. 

• The secondary outcomes included the duration of physical restraint use, the assessment of patient safety incidents such as 

accidental catheter removal and falls, length of stay during hospitalization, and overall nurse satisfaction with the instrument.

Data Collection

• Data were collected by reviewing patient medical records upon discharge throughout the study period, as well as through surveys 

of nurses at the end of the study. 

• All nurses in the intervention group received an invitation to participate in the self-administered satisfaction survey in late-May until 

mid-June 2025.

Sample size 

estimation

• The required sample size per group was estimated as 221 to accomplish the physical restraint reduction prevalence from 10.22% 

to 7.22% at a 5% level of significance and achieved a power of 80% by using a chi-square test. 

• A 5% attrition rate is added to the sample size estimation. Hence, the required sample size per group was 221/0.95 = 233. Then, 

the study required a total of 466 subjects in each specialty (2 wards).

• A total of 1,864 of subjects would be recruited.

Data analysis

• A statistical analysis package was used to perform data analysis using SPSS 29.0. 
• Continuous data of normal distribution was expressed as mean ± standard deviation, and categorical variables was expressed as 

number and percentage. 

• The mean of two samples of normal distribution quantitative data was compared with the student t-test

• The comparison of two independent samples of skewness distribution of quantitative data was conducted by the non-parametric 

Wilcoxon-Mann-Whitney U test, and p < 0.05 was considered statistically significant. 

• Chi-square or exact Fisher test was used to evaluate the number of restrained patients in two groups.

• Missing data (Missing Completely at Random / Missing at Random / Missing Not at Random) were observed and handled.

• The principle of Intention-to-Treat was followed throughout the study

Ethical 

considerations

• The Institutional Review Board (IRB) of the Hospital Authority Central Institutional Review Board (Central IRB) [CIRB-2024-517-3] 

had been sought for approval prior to the study. 

• The study complies with the Helsinki Declaration and the good clinical practice guidelines of the International Conference on 

Harmonisation. 

11



Result: CONSORT Flow Diagram 12



Result: Average prevalent rate & incidence rate of physical 

restraints by wards in both groups

13

Table 1. 
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Frequency of physical restraint use during the same episode

• Most patients in both study groups experienced physical restraint use only once during a 

single episode. 

• 97.0% of patients were restrained once, 3.0% twice, and none three times in the control 

group whereas 95.9% were restrained once, 3.5% twice, and 0.6% three times in the 

intervention group (X2=1.03, df=2, p=0.596).

Duration of physical restraint use

• The average duration of physical restraint use per episode was slightly lower in the 

intervention group [133.66 hours (SD=208.64)] compared to the control group, with no 

significant difference [152.63 hours (SD=191.45)] (t=0.822, p=0.412, 95% CI: -26.47-

64.40). 

Length of hospital stay

• The average duration of hospital stay was 9.46 days (SD=13.75) in the control group, 

while that was 7.85 days (SD=7.8) in the intervention group, with no significant 

difference (t=1.33, p=0.184, 95% CI: -0.771-3.991). 

No statistically significant difference

No statistically significant difference

No statistically significant difference
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Incidents and its nature during physical restraint period

• Most patients did not experience incidents during the restraint period. Only 10.5% of 

patients had incidents in the control group while 7.8% in the intervention group 

(X2=0.8, df=1, p=0.371). 

No significant difference

Incidence measures of physical restraint use

Control group Intervention group Non-parametric test

(n = 166) (n = 172)
*Chi-square 

test (df)
P-value

Number of incidents during the period of being 

restrained, No. (%) [Episode]

No 153 (89.5%) 166 (92.2%)
0.80(1)* 0.371

Yes 18 (10.5%) 14 (7.8%)

If yes, it is related to, No. (%)

Catheter 16 (9.4%) 14 (7.8%)

2.43(2)* 0.296
Drain 0 (0.0%) 0 (0.0%)

Fall 2 (1.2%) 0 (0.0%)

Other 0 (0.0%) 0 (0.0%)

Remark: No. – Number; SD – Standard Deviation; df – Degree of freedom

• Among those who experienced incidents during restraint, 9.4% of patients in the control 

group and 7.8% in the intervention group, with catheter-related incidents that were the 

most common. 

• Falls occurred in 1.2% of the control group and none in the intervention group. No incidents 

were reported associated with drains or other causes. No significant differences were 

found between both groups.



The staff satisfaction survey in the intervention group 16

3.55

3.71

3.82

4.13

4.08

3.89

3.95

3.58

3.95

3.63

0 1 2 3 4 5

8) I will use this assessment instrument in clinical practice.

7) I accept this version of the assessment instrument for making
decision on the use of physical restraint

6) I am satisfied with the assessment instrument

5) Training provided by NSD is adequate

4) Instructions of the instrument are clear

3) The assessment flow for facilitating my decision on the application of
physical restraint is clear

2) Completing an evidence-based assessment instrument is easy

1c) This evidence-based assessment instrument can reduce my self-
blame and guilt from a patient fell who I have not applied restraint

1b) This evidence-based assessment instrument can facilitate me to
decide on the use of physical restraint

1a) This evidence-based assessment instrument can minimize the use
of physical restraint

Overall mean score
5-point Likert scale (1 – lowest; 5 – highest) 

• The overall response rate to the staff satisfaction survey was 37.3%, with the highest rates among Advanced Practice 

Nurses (APNs) (77.8%), followed by Enrolled Nurses (ENs) at 50.0%, and Registered Nurses (RNs) at 26.3%. 

• Most respondents covered three specialty groups were female (78.6% to 100% in some groups) and primarily RN or 

APN. The average working experience after graduation varied significantly between groups, from 6.35 to 16.8 years, 

and experience within the current specialty ranged from about 4.7 to 15 years.

Average: 

3.83 • Nurses tended to agree that,

• its instructions were clear 

(mean score: 3.95), 

• the instrument could facilitate 

decision-making regarding 

physical restraints (mean 

score: 3.89), 

• the instrument minimized 

restraint use (mean score: 

3.63), and 

• they would use it in clinical 

practice (mean score: 3.55).



Interpretation of the findings 17

• Significant reduction in prevalence rate of physical restraint use in intervention wards (12.10%) 

vs. control wards (14.89%) (t=3.09, p=0.002, 95% CI:0.01-0.05)

• Minimize ongoing or repeat restraint rather than initial application

• Incidence rates remained similar between intervention (17.36%) and control (16.90%) wards (X² 

= 0.08, p = 0.774) 

• Suggest underlying patients and contextual factors or clinical triggers influence initial 

application of restraint rather than the ongoing use of restraints 

• The average duration of physical restraint use per episode was slightly lower in the intervention 

group without statistically significant difference. 

• Most patients in both groups experienced physical restraint only once during their 

admission, reflecting a possible shift toward more restrictive use as a result of the 

structured assessment instrument with evidence-based support. 

• Suggest improved vigilance and a possible tendency for earlier release from restraint 



Interpretation of the findings
18

• The frequency and types of incidents during the periods of restraint were low and 

comparable between groups, with catheter-related issues and falls nearly absent in the 

intervention group. 

• Indicate restraint reduction through the assessment instrument did not negatively 

impact patient safety

• Observe a significant upsurge in using alternative strategies such as reality orientation, 

sensor pads, proximity to nurse station, and antipsychotic use in the intervention group

• Promote the systematic use of alternative strategies indicating a positive shift in 

staff practice toward minimizing restraint reliance

• More thorough documentation and assessment reviews, suggesting higher 

administrative burden

• The assessment instrument may need to be redesigned to save time for assessment
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• While the study employed a cluster RCT design, potential contamination of effect between 

control and intervention wards cannot be eliminated due to staff movement in the same 

department. 

• The data were limited to physical restraint use observed at midday, which may not obtain 

full daily fluctuation in restraint practices. 

• Some wards had relatively small patient numbers, which might have influenced the 

statistical power for incidence. 

• The study was conducted in several specific wards within an acute hospital, which may limit 

applicability of the findings to other settings with different nurses’ competency and ward 

natures. 

• A short study period might be insufficient to capture the long-term effects or sustainability 

of the assessment on restraint practices. 



“Fung Po Po” Assessment 

Tool

20

缚得安心 • 解得放心

Protection You Can Trust • Freedom You Can Feel

Use of Physical Restraint 

Observation Record Form



Conclusion
21

• The cluster randomized controlled trial provided further evidence that structured 

assessment instrument demonstrated promise in reducing overall prevalence of 

physical restraint, hence, supporting safer and more ethical clinical practices in 

general adult ward settings. 

• The results provided valuable insights into alternative strategies for managing 

patient behavior and reducing the reliance on physical restraint, ultimately 

improving patient outcomes and healthcare practices. 

• Broader implementation and ongoing refinement could further minimize 

unnecessary restraint, uphold patient safety and better for patient outcomes.
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