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Introduction 

Critical care is one of the specialized sections
of nursing care which its high quality provision to
the critically ill hospitalized patients needs project-
ed funding. Moreover, management and treatment
process is important for the provision of perfect
patient care(1). In the critical care units such as

ICUs, the patients are cared for their life-threaten-
ing conditions such as severe lung disease, stroke,
serious burns, poisoning and major surgeries such
as organ transplantations as well as liver, kidney,
heart, bone marrow, brain and nerve surgeries(2).
Due to the complicated and critical condition of
patients in these wards, nursing care is of utmost
importance. One of the nursing care services in ICU
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ABSTRACT

Background and purpose: Use of physical restraints is a common clinical practice in different conditions and hospital wards
including Intensive Care Units (ICU). Given the importance of the use of physical restraints in the ICUs, the present systematic review
was conducted in order to determine the prevalence of physical restraint use in the ICUs.

Materials and methods: Related papers on restraint use in the ICUs published from 2000 to 2016 were included in this study by
searching the national and international scientific databases. Based on Farsi and English keywords searching, and applying inclusion
and exclusion criteria, final 22 papers from 17 countries were selected for the meta-analysis. The data were analyzed by using Stata
Software Version 12.0. The index of heterogeneity among different studies was determined using Cochran (Q) and I2 tests.

Results: The present systematic review study includes 22 related articles. The prevalence of physical restrains use varied from
7% in the study by Elliott with a sample size of 569 patients in general ICUs in Australia to 87% in Curry’s study with a sample of 26
patients in a surgical ICU in the United States. According to the results of the meta-analysis, the prevalence of physical restrains use
was estimated to be 46.7% (CI 95%: 34.7-58.6) in the ICUs. 

Conclusion: As there is a widespread use of physical restraints in the ICU, it is necessary that hospital managers plan appro-
priately to reduce the use of physical restraints and whereby its complications and to increase adequately the knowledge, attitudes of
ICU nurses towards physical restraint of patients and its affecting factors so that they adhere to the guidelines of this method of care
properly.  
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is the appropriate use of physical restraints for pre-
vention of harm to the patient(3, 4).

Restraints are defined as any type of instru-
ment, equipment or materials applied on the body
or near the body as though the patient had no con-
trol over it or is not able to remove or keep it at a
distance(4-7). Restrains could be divided into two cat-
egories: physical and chemical(8). Physical restraints
include girdles, gloves, vests, shields, bedside
fences etc.(4, 9). Chemical restrains as a usual form of
treatment for patients with mechanical ventilation is
used to control anxiety, pain and facilitate medical
interventions (tracheal tube tolerance)(10). Use of
physical restraints is a common clinical practice in
different conditions and wards, including ICU(9).
Using physical restraints in ICU to control restless-
ness, ensure safety and prevent patient falling is
common to prevent disease intervention in the treat-
ment and care measures. However, there are abun-
dant physical and psychological negative conse-
quences of the use of these instruments(4). The use
of physical restraints varies from zero to 100% in
different countries(5).

A study reported the use of physical restraints
ranging from 3% to 24 % in the ICUs and 3.4% in
the other wards. There is a variety of statistics on
the use of physical restraints in the ICUs which
suggests a wide range of clinical practices among
nurses. Therefore, an abundant number of regis-
tered policies and guidelines were used to reduce
high diversity of physical restraints in patients espe-
cially in patients admitted to ICU(5).

Disadvantages of using physical restraints
include independence deprivation of individual
patient, harmful physical and mental effects, great
physical and emotional reaction, confusion and irri-
tability, increased blood pressure, heart rate and
temperature, impaired blood circulation, nerve
damage and skin, aspiration, complications associ-
ated with immobility such as pressure sores,
increased bladder retention and hospital infections,
reduced orthostatic hypotension, limbs and joints
deformity, decreased blood flow, increased risk of
thrombosis and negative nitrogen balance due to
muscular dystrophy which all increase the risk of
mortality(2, 4, 9, 13, 14, 15). 

Decreasing use of physical restraints in the
ICU is an important indicator of nursing care quali-
ty(7). The role of nursing education is fundamental to
prepare qualified nurses to identify patients’ needs
in the ever-changing environment of the ICUs,
including the need for proper use of physical

restraints and provide most appropriate health care
services in the light of the best scientific evi-
dences(16).

Given the importance of the use of physical
restraints in the ICUs and according to the literature
of the scientific databases and precise statistics, the
prevalence of the use of physical restraints in the
ICU is not available. The present study was planned
and conducted to determine the prevalence rate of
restraint use in the ICU so that it would be possible
to reduce the level of restraints usage for the
patients in these special unites by using the
obtained findings. Hopefully the results of this
paper may lead to improve critically ill patients’
quality of care in ICUs. 

Materials and methods

Search Strategy
The present paper used published articles in

Farsi and English that were indexed in Iranian data-
bases including Scientific Information Database
(SID), Magiran, Medlib as well as international
databases of PubMed, Science Direct, Scopus and
Google scholar. Electronically published studies
from 2000 to 2016 were selected. The literature
search strategy was conducted using Farsi and
English keywords with possible combinations of
these keycritical words. The keywords included
“ICU Nurse, Physical Restraint and Nurse
Education” as well as their Farsi equivalent words.
Searching the last resources of articles was imple-
mented to find the articles containing the above cri-
teria, which were missed in our study. For further
precautions, articles search in the databases was
conducted independently by the first and third
authors and the extracted cases were compared. 

Study Selection
The full text and summaries of all articles,

documentations and reports available from the
search were extracted. After removing duplicates,
unrelated cases were removed orderly after check-
ing the title, abstract and full-text of the articles so
that the selected studies were determined. To pre-
vent bias due to reprinting, findings were reexam-
ined to identify and remove duplicates. Moreover,
two authors independently implemented the process
of study selection. In case of contradictions, the
third author made final decisions to exclude or
include the articles.
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Inclusion Criteria
In the primary studies, data were extracted

based on title, first author, publication year, sample
size, country of study, type of study and the use of
physical restraints in the ICU. The entire studies in
Persian and English, which reported use of physical
restraint in the ICU, were selected.  

Exclusion Criteria
Studies in which the use of physical restraint

in the ICU was not reported as well as review
papers of the congresses and conferences without
full text and case studies were excluded. Besides,
the non-English articles, articles without available
full text and articles on the healthy people or non-
admission in ICU.

Data Extraction
In each of the studies, data were extracted into

Excel based on the first author's name, type of
study, study location, year of publication, volume,
the prevalence and use of physical restraints in the
ICU.

Analysis
Stata software ver. 11 (Stata Corporation,

College Station, TX, USA) was used for data analy-
sis. At first, the standard error of the prevalence of
physical restraint use in each study was calculated
based on the binomial distribution formula. The
index of heterogeneity between studies was eventu-
ally determined using Cochran (Q) and I2 tests.
Based on heterogeneity results, random or fixed
effects models were applied to estimate the preva-
lence of physical restraints. The prevalence point of
physical restraints with 95% confidence interval
was calculated in Forest plot diagram in which
square size representing the weight of each study
and the lines on both sides shows 95% confidence
interval. Factors suspected of heterogeneity were
also examined using meta- regression method. 

Results

The initial search in the Iranian and interna-
tional databases recognized 285 documents.
Furthermore, the use of “and” operator along with
the limited search strategy and higher number of
specifications as well as the number of unrelated
articles were removed. Finally, 27 articles were
included in the systematic review. Of these, five
studies did not report the rate of physical restraints

in terms of percentage and presented them as
ranges. Therefore, 22 articles were included in the
meta-analysis study (figure 1).

The prevalence of physical restraint use
amongst 9358 patients admitted to ICU was exam-
ined. The prevalence of physical restraints use var-
ied from 7% in the study by Elliott(37) with a sample
size of 569 patients in General ICU in Australia to
the study by Curry(34) with a sample of 26 patients in
a surgical ICU in the United States. A summary of
the data from these studies is presented in Table 1.
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Figure 1: Literature search and review flowchart for
selection of primary studies.

Table 1: Features of preliminary studies included in
meta-analysis of prevalence of physical restraints use in
ICUs.



Heterogeneity test results (I-squared: 99.5,
Q=4028.9, P<0.001) showed that there is a dispari-
ty in Between the results of initial studies.
Accordingly, the random effects model was used to
combine the results of preliminary studies and over-
all assessment. Based on the results of the meta-
analysis, the prevalence of physical restraint use in
ICU was estimated equal to 46.7% (CI 95%: 34.7-
58.6). The type of public or surgical ICU was
examined as variable suspected of heterogeneity
using meta-regression. The results of this test
(β=26.5, P=0.045) showed the significant effect of
unit type on heterogeneity amongst the results of
initial studies as a border. The results of the meta-
analysis were presented in sub- group of the first
section. The prevalence of physical restraint use
was estimated to be 43.04% (CI 95%: 30.27-55.81
percent) in general ICU and 69.7% (CI 95%: 43.4-
95.9) in surgical ICU (Figure 2).

Discussion

The results of this Meta analysis showed that
using physical restraint is prevalent in 46.7% of the
hospitalized patients in the ICUs. Moreover, using
this kind of restraint has been determined respec-
tively in 70% and 43% in the hospitalized patients
of surgical and general ICUs.

Today, the use of physical restrain is a com-
mon practice in ICU to prevent the risk of disrupted
treatment by patient and maintenance of patient
safety(6). Although the main purpose of physical
restraint use is to maintain patient safety, studies
show that it may lead to psychological damages,
increased costs and more serious injuries(17).
International studies in different countries show that

the use of physical restraint in different countries
varies between 0 to 100%(11, 15, 18). The prevalence of
physical restraint use in special care units is 24-
40%, which is more than that of the other wards(17).
The studies revealed that hospital policies and
working conditions such as staff shortage affect the
attitude and behavior of personnel in the use of
physical restraint, however, implementation of per-
sonnel training programs could inform the staffs
about the application and side effects of using these
instruments for patients, other strategies and alter-
natives to control aggressive behavior and patients
relaxation prior to physical restraint use(6, 7, 19).

Minnick conducted a study to examine the
prevalence of physical restraints use. The results of
this study show that physical restraint use in ICU
wards was 56 percent. The researchers also reported
that the use of sedatives and anesthetic affects the
use of restraints in ICUs(20). The study by Martin
and colleagues indicated that physical restraint use
was 39%. In this study, there was statistically sig-
nificant difference between the use of physical
restraint and patients’ activity. It also reported that
the most common use of physical restraint is to
avoid patient falling and instrument usage for inva-
sive treatment in ICU wards(11). However, the study
by Evans indicated that the use of physical restraint
is not secure since 60% of patients had taken out
the tracheal tube themselves(21).

In Germany, Kruger performed a study to
evaluate the use of physical restraints. The results
of this study showed that physical restraint use was
applied in standard form in the acute wards of hos-
pitals in Germany. The use of physical restraint in
this study was 11.8%(22). The study conducted by
Moradi et al., entitled “use of physical restraints in
ICU”, reported a prevalence of physical restraint
use as 60.47%(23). The study conducted in Korea by
Choi et al. showed that the use of physical restraint
in the ICU was 4.46%. In this study, the most com-
mon cause of hospitalization was respiratory dis-
ease (43%) and average length of hospitalization
period in the ICU was 13.2 days. The study also
showed that the main cause of use or non-use of
restraints was patients’ restless. Provision of an
instrument for patients for accurate assessment
reduces the patients’ restlessness when using
restrains in ICU wards(24).

The study by Benbenbishty et al. was imple-
mented to examine the rate of physical restraints
use in several European countries. The use of phys-
ical restraint in ICU was 39%(15).
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Figure 2: Prevalence of physical restraints use amongst
patients in ICU for each one of the primary studies,
general estimation and sub-group in general and surgical
wards. 



The study by Yung Ming et al. indicated that
the use of physical restraints in ICU was 45.2%(25).

A study was done by Elena Luck in 51 ICUs.
In this study the prevalence of use of physical
restraint in ICUs was 53% in 711 hospitalized
patients(5). They study by Tanios showed that the
use of physical restraint level in ICU was 72%(26). A
study by Egerod examined the use of physical
restraint in Norway and several European countries
and the result showed that its prevalence was 14
and 36% in Norway and European countries respec-
tively(27). Also, Burry et al. study in Canada found
that the use of physical restraint in ICUs was
54%(28).

Another study was conducted by Rose et al. in
Canada. In this study, the use of physical restraint
in special care units was higher compared to that in
other countries (74%). The findings of this study
showed that physical restraint use is common
amongst patients under mechanical ventilation
because of the use of sedation protocols. The results
showed that except for patients with alcohol use,
characteristics of the disease and treatment method
could not be a predictor of the use of the
restrains(29).

A number of other studies also showed that
physical constraints cause agitation and so there are
possibility of adverse complications such as injury
and even death(11, 30). In the study conducted in 16
countries in North America, physical restraint usage
was 78%. The result of this study showed that in
patients receiving mechanical ventilation in ICUs,
delirium was common and is strongly associated
with both duration of hospitalization and the use of
mechanical ventilation(31).

The study implemented in Taiwan examined
the physical restrictive effect on unplanned extuba-
tion in ICU wards. In this study, there was impaired
level of consciousness in patients in ICU and severe
infection risk of unplanned extubation even when
physical restraint was used. The use of physical
restraint in this study varied between 55 to 82%.
Chang recommended that nurses must be familiar
with the standards of physical restraint use to mini-
mize the risk of unplanned extubation(32). Liu report-
ed that the use of physical restraint in the surgical
ICU in Taiwan was 59%. The results of this study
showed that the average basic needs supply and
communication problems should be improved in
intubated patients in the surgical ICU. In fact, basic
need supply is associated with predicted communi-
cation difficulties, physical barriers, and education-

al level. Surgical intensive care nurses requires
training about improving communication skills and
restricted use of physical restraints especially in
patients with less awareness(33). The study by Curry
in the United States examined the factors associated
with unplanned tracheal tube in ICUs. This study
reported higher level of physical restraints use in
surgical ICU compared to other countries (87%).
The researcher noted that sedation level, unplanned
tracheal tube extubation and re-intubation are asso-
ciated with each other(34). Another study by Happ et
al. indicated that restrains use level was 50%(35).

According to a study conducted in the United
States on delirium and physical restraint use in
patients under mechanical ventilation in the ICUs.
The results showed that delirium diagnosis was
associated with use of physical restraints in ICU
and the constraints usage varied between 50 and
77%(36).

A study by Kandeel in Egypt examined the use
of physical restraints in ICU. The results of this
study showed that assessment of physical restraints
is mainly restricted to the patients connecting to the
environmental blood circulation system. The most
common reported side effects of physical restraint
use include redness, bruising, swelling and edema
of the limbs. The results indicated that there is a
lack of awareness on the use of physical restraint
and failure to educate patients and their families
about the correct way to use this instrument. In this
study, the use of physical restraint in the ICU varied
between 6-46%. The researcher also emphasized
the importance of standard instruction and
approaches for appropriate application of physical
restraints in the ICU in Egypt(38). Another study
implemented in Egypt by Ismaeil et al., also indi-
cated that the use of physical restraint in the ICU
was 50-78%(39).

De Jonghe examined the use of physical
restraints in ICUs in France. Its results indicated
that the use of physical restraint in mechanically
ventilated patients in a country with a relatively
high ratio of patients to nurses was implemented
with wide variations according to the patients’ con-
dition. Besides, the absence of primary common
medical instructions or removal of physical
restrains show that these decisions are made mainly
by nurses. The use of physical restraints in ICUs in
this study was 50%(18). According to another study
conducted in France by Lucidarme, the use of phys-
ical restraints in the ICU was 13-48%(40).
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Another study was done by Iglesias in Spain
to examine the use of physical restraints in ICU.
The most common cause of using restraints is the
threat of disruptions in the course of therapy. The
results showed that the use of limiters was 15.6%
(41). Ozdemir et al. also reported in their study that
the use of restrains is 43%(42). Van Rompaey in
Belgium showed that the use of limiters was
38%(43).

According to Langley study in South Africa in
the use of physical restaurant in the ICU was stud-
ied. A total of 219 patients admitted to the ICU of
the three, for 48.4% (106) of the patients had used
physical restaurant(44).

The study limitation is the heterogeneity
among the results of the primary studies that likely
is influenced by sampling size and method of the
studies, the type of the ICUs and variation in the
hospital physical restraints policies in different
countries. It is necessary to mention that, given the
above stated limitation, the model of random effect
was applied for the calculation. Additionally, the
variable of type of ICU as one of the presumed fac-
tors of the heterogeneity was analyzed by Meta-
regression and the result showed its borderline
effect on the heterogeneity. 

Conclusion

This meta-synthesis showed that using physi-
cal restraints is prevalent in the hospital ICUs con-
siderably and this phenomenon is much more fre-
quent in the surgical ICUs than that in the general
ICUs. This study could provide a valid estimation
of physical restraints prevalence in the hospital
ICUs. This evidence can make an opportunity for
policy makers in the health sector to take appropri-
ate measures in order to benefit from physical
restraints correctly. 

Patient safety is one of the most important
responsibilities of nurses. It seems that the use of
restraints in hospitals and treatment centers is a
simple solution to achieve this common purpose. In
fact, using these instruments has many physical,
mental and legal aspects. Lack of adequate knowl-
edge and absence of negative attitudes on the use of
physical restraints has led to the poor performance
of nurses and their restricted ability to care ICU
patients appropriately.

Therefore, training nurses to have practical
instructions on effective use of these instruments
and minimizing its side effects, educating alterna-

tive methods, and recommendations to reduce the
use of physical restraints as the latest possible solu-
tion to control restless patients and finally moving
towards creating an environment free from physical
restraints seems to be essential. It is essential that
proper planning is conducted for reducing the use
of physical restraints and its complications through
increasing the knowledge and attitude of nurses in
the area of physical restraint of patients and related
affective factors.
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