ORIGINAL ARTICLE

Physical Restraint and Associated Factors in Adult Patients in
Intensive Care Units: A Cross-sectional Study in North of Iran

Mahin Nomali*®, Aryan Ayati?®, Mohammad Yadegari®®, Mahdis Nomali*®, Mahnaz Modanloo®

ABSTRACT

Background/aim: Patients in the intensive care units (ICUs) are at high risk of developing delirium and agitation. Physical restraint (PR) has
increased to control these patients which accompanies by adverse consequences. The aim was to determine the PR use and associated factors
in patients hospitalized at the ICUs in the North of Iran.

Materials and methods: In this cross-sectional study, a total of 272 patients in 3 ICUs of 5 Azar referral hospital affiliated to Golestan University
of Medical Sciences (Gorgan, Iran) in 2018 were included. Confusion assessment method for the ICU (CAM-ICU), Richmond Agitation-Sedation
Scale (RASS), acute physiology and chronic health evaluation Il (APACHE II), and Glasgow Coma Scale (GCS) were used to evaluate delirium,
sedation level, disease severity, and level of consciousness, respectively. Analysis was done by STATA version 14.2 (StataCorp LP, College Station,
Texas), univariate and multiple analyses.

Results: Data from 272 patients were analyzed (mean age of 45.8 + 21.3 years). PR was used for 74.5% of patients. Restrained patients had more
severe disease [mean of APACHE Il score, 20.20 (7.5) vs 11.6 (7.1)], longer length of stay [mean of 10 (5.5) vs 5.5 (4.6) days], and lower level of
consciousness [mean of GCS score, 8.7 (3.5) vs 13.5 (3.3)] than patients without it. CAM-ICU was positive in majority of patients (79.5 vs 10.4%)
and agitation level of RASS score was higher in restrained patients (31.7 vs 3.0%). Associated factors in multiple analysis were use of sedative
and psychoactive drugs [odds ratio (OR), 2.85; 95% confidence interval (Cl): 1.04-7.82], presence of delirium (OR, 15.13; 95% Cl: 4.61-49.65),
deep sedation (OR, 0.04; 95% Cl: 0.00-0.45), and GCS score (OR, 0.69; 95% Cl: 0.53-0.9).

Conclusion:This study revealed the high use of PR in the ICUs, and use of sedative and psychoactive drugs, presence of delirium, deep sedation,

and GCS score were such associated factors.
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INTRODUCTION

Patients admitted to intensive care units (ICUs) are at high risk
of developing delirium and agitation due to medical conditions,
multiple body system insufficiency, and the use of sedatives.! The
intensive care environment itself can cause stress and agitation
because of the use of mechanical ventilation, invasive procedures,
pain, fear, anxiety and excessive sensory stimuli, and sleep cycle
disorders.? In order to control these patients, the tendency to use
physical restraint (PR) in these wards has increased.? Although it
seems to be a useful and simple solution to prevent treatment
interference, itisin facta complex concept that encompasses moral,
legal, psychological, and physical issues.

The prevalence of PR in the ICU varied between zero and
100% in different countries.*8 In a qualitative study on nurses’
perceptions toward PR, PR was considered as a key strategy for
controlling patients that, despite its negative consequences, was
widely used.’ In 2015, Moradimajd et al. showed that PR is applied
at the lowest standards in ICUs'® and is associated with adverse
outcomes such as delirium, posttraumatic stress disorder (PTSD),
higher rates of self-extubation, and longer hospital stay.""'>

Therapeutic, hospital, and patient profiles are among the
predictors of the use of PR. In a study in Canada in 2014, treatment
profiles, in contrast to hospital and patient profiles, predicted the
use of PRand the number of days used. On the contrary, the reason
for PR can be related to the patient (e.g. patient’s age and diagnosis).
Elderly patients with neurological and respiratory disorders usually
need more restraint than other patients. PR use can also be related
to the nurses in a way that older nurses, more qualified and more
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experienced nurses have a better performance compared to other
nurses. However, more studies are needed to identify the factors
affecting the use of PR."®

Preventing the patient from falling off the bed and impairing
the respiratory support have been reported as the main reasons
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for using PR by nurses in ICUs.'® Therefore, nurses may use PR to
ensure patient safety, provide optimal nursing care,'” and prevent
unplanned therapeutic interference that could lead to serious harm
tothe patient. There is a controversy in using this strait because of a
moral dilemma contradicting the human values and respectful care,
it could be also considered as a barbaric, cruel act and an obstacle
to the patients’ autonomy.'8-22

Obstacles to reduce PR from the perspective of nursing staff
include high workload, lack of resources, beliefs and concerns,
lack of knowledge, differences and lack of integration, and
communication issues. Design and use of clinical guidelines for
PR, support for nursing staff in applying guidelines, providence
of professional and clinical training, use of alternative devices,
taking advantage of interdisciplinary approaches, and voluntary
participation in the supportive care, such asemploying more nurses
to achieve a care without PR, can reduce the use of PR.?

Decisions about using PR in acute environments are often
complex. Studies have shown that nurses are currently the main
decision-makers in the use of PR in ICUs."” In a study conducted in
Spain, 94.1% of the PR was used by the nurses.?* In France, the usual
lack of a physician prescription to start or stop using PR indicates
that the decision to use PRis generally up to the nurse.’ In a mixed-
method study, all participants reported experiencing the use of PR
that was primarily to ensure the patients’ safety, while disagreeing
on the benefits of PR.” Therefore, given that the use of PR can be
both for patient-related reasons and can be related to nurses, more
studies are still needed. Since nurses are now the main decision-
makers to start and stop using PR in ICUs and considering the
disagreement about the benefits of PR, it is necessary to conduct a
study to investigate the extent and the reasons behind this problem
in order to plan to reduce the use of PR in ICUs and identify the
reasons for using it by the treatment team. Therefore, this study
aimed to determine the use of PR and associated factors in patients
hospitalized at the ICUs in the North of Iran.

MATERIALS AND METHODS

Study Design and Setting
This was a cross-sectional study that was approved by the
Institutional Review Board (IRB) (#951224307) and the Research
Ethics Committee (REC) (#IR.GOUMS.REC.1396.10) of Golestan
University of Medical Sciences (GoUMS, Gorgan, Iran), on April 30,
2017.

This study was carried out in the three ICUs of 5 Azar Hospital,
a referral and tertiary hospital affiliated to GoUMS, including two
medical surgical ICUs and one burn ICU with 14, 8, and 6 beds and
admission range of 60-80, 30-40, and 30-40 patients/month,
respectively. It should be noted that in all three of these ICUs,
the nurse-to-patient ratio was 1:2 with a greater majority of the
nurses being female (85, 87, and 69%, respectively) and with an
academic master (79, 87, and 92%, respectively). There were resident
physicians in all three wards.

The study results have been reported according to strengthening
the reporting of observational studies in epidemiology (STROBE)
statement.?

Participants

In this study, a total of 272 patients admitted to ICUs from both
genders with an age of 18 or older were included from March 21 to
September 22, 2018. Eligible patients were included by consecutive
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sampling and the recruitment was stopped after reaching the
planned sample size.

Variables

Study variables were according to the related literature that
included demographic factors, such as age and gender, and
clinical factors, such as ICU length of stay, diagnosis, disease
severity by “acute physiology and chronic health evaluation II”
(APACHE 1I), use of sedative and psychoactive drugs, level of
sedation by the Richmond agitation and sedation scale (RASS),
delirium by the confusion assessment method for ICU (CAM-ICU)
score, level of consciousness by Glasgow Coma Scale (GCS) score,
ability to communicate, PR usage in the last 24 hours, the kind of
material used for the restraint, type of restraint, time of the day
that the restraint was mostly used, patients’ evaluation after the
restraint and type of evaluation, duration of restraint, documented
physician’s order for restraint, documentation of PR in the nursing
report, the patient group, and the reason for PR usage.

Data Measurement

The study form was completed according to the patient’s clinical
record and standard scales. In order to assess the delirium, the
CAM-ICU scale was used. This scale consisted of four features
including (1) altered mental status/fluctuating course, (2)
inattention, (3) altered level of consciousness, and (4) disorganized
thinking. Based on the answers, the result can indicate the existence
of delirium. A valid and reliable (Cronbach’s alpha = 88.0) version
of this tool in the Farsi language provided by Mansouri et al.2® was
used in the first 24 hours of ICU admission. It should be noted that
before delirium assessment, the patients’ level of sedation was
determined by the RASS.?”

RASS was used to assess the level of sedation. It consists of 10
scores between —5 and +4 including —5 for unarousable, —4 for
deep sedation, —3 for moderate sedation, —2 for light sedation, —1
for drowsy, O for alert and calm, 1 for restless, 2 for agitated, 3 for
very agitated, and 4 for a combative state. A score of 3 or higher
is assessed as delirium.? Then it was categorized to light sedation
(score of —2 to +1), deep sedation (score of —3 to —5), and agitation
(score of +2 to +4).%° A Farsi version of RASS was translated by Tadfrisi
etal. with a correlation coefficient of 0.95 between RASS and Visual
Analog Scale (VAS) scores. This tool demonstrated an acceptable
reliability and validity for utilization in ICUs to evaluate the level of
sedation and agitation.*°

To determine the disease severity, the form related to APACHE Il
scale that was revised in 1999 and translated into the Farsilanguage
by Ramazani and Hosseini®! was completed for each patient. This
scale indicated the disease severity at the time of admission and the
first 24 hours. This scale, which was designed by Knaus et al., is used
to classify disease severity and consisted of three different parts:
The first part is the acute physiologic score and has 12 parameters.
Eleven parameters were defined in specific ranges from the normal
values. Each range has a specific score (from 0 to 4) based on the
difference from the normal range. The 12th parameter s the level of
consciousness based on the GCS. A normal GCS score (score of 15)
subtracted by the patient’s GCS score formed the 12th parameter
and in sum with other parameters, the acute physiologic score was
obtained. The second and third parts are chronic diseases and age
score and together with the acute physiologic score, they form an
APACHE Il total score between 0 and 71. A higher score indicates
an increased severity and hospital mortality.>?
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Study Size

The sample size was calculated according to the sample size formula
n = (z,_q2)2p(1 — p)/d?, prevalence of 23% for physical restraint
usage in the van der Kooi et al. study® (p = 23.0), a 5% type | error,
d of 0.05, and a 95% confidence level (Cl).

Statistical Methods

Data were analyzed by STATA version 14.2 (StataCorp LP, College
Station, Texas). Categorical variables were reported as numbers and
percentages and continuous variables were reported as mean (SD)
or median [interquartile range (IQR)]. Univariate logistic regression
was run and variables with p value less than 0.2 were entered to
the multiple logistic regression model. Odds ratio (OR) with 95%
of Cl were reported and a p value less than 0.05 was considered as
statistically significant.

REesuLTs

Participants

Data from 272 patients admitted to ICUs of the study setting were
analyzed (mean age of 45.8 years, SD 21.3 years, and 64.7% male).

Main Results

PR was used for an overall number of 205 patients (74.5%). The
characteristics of the used PR have been demonstrated in Table 1.
According to the table, roll gauze was the most common material
(97.1%) and four limbs restraint was the most common method
(75.6%) used for the restraint. For the majority of patients (72.2%),
the restraint was used based on their condition. For 99.5% of
patients, an assessment was done subsequent to the restraint.
Examination of distal pulse and color was the most common type
of assessment (99.0%). A physician’s order for PR was documented
for only 29.8% of the patients, while 83.9% of the restraints were
documented in the nursing report. Patients with delirium were the
majority group (79.5%) who underwent a restraint. Patients’ fall
prevention was the most reported cause (82.0%) for PR (Table 1).

Frequency distribution of PR according to demographic and
clinical factors of the study patients has been demonstrated in
Table 2. According to this table, the age-group of 44 and higher
and the male gender had a higher frequency of PR. In addition to
that, the mean of ICU length of stay and disease severity score was
higher in patients with PR. Majority of restrained patients had a
nonsurgical diagnosis and used psychoactive and sedative drugs.
CAM-ICU was positive in majority of patients with PR and most
of these patients were unable to communicate and had several
connections. Furthermore, agitation level of RASS was higher in
restrained patients (31.7 vs 3.0%), while mean GCS score was lower
in patients with restraint (Table 2).

The results of univariate and multiple analyses have been
indicated in Table 3. Multiple analysis indicated that use of sedative
and psychoactive drugs, presence of delirium (positive score of
CAM-ICU), deep sedation, and GCS score were such associated
factors (Table 3).

Discussion

This study was conducted in order to determine the frequency of
PR usage and its associated factors in ICUs of 5 Azar tertiary hospital
affiliated to GoUMS in 2018. The data indicated that PR was used
for 74.5% of ICU patients. PR usage was reported by 68% of nurses
who worked in adult ICUs in Egypt>* and it was 61.2% in Chinese
ICUs.3® On the contrary, the PRICE study indicated PR use in ICUs
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across Europe with a range of zero in the United Kingdom and
Portugal to 100% in Italy. In addition, PR usage was 12% in Finland,
21% in Greece, 28% in Israel, 45% in Spain, 43% in Switzerland,

Table 1: Characteristics of the used physical restraint

Number (percent)

Characteristics

(n=205)

Type of material used for restraint

Roll gauze 199 (97.1)
Specific restraints 6(2.9)
Type of physical restraint
Four limbs restraint 155 (75.5)
Wrist restraint 43 (21.0)
Ankle restraint 2(1.0)
Restraint of a wrist 3(1.5)
Bedside 2(1.0)
Time to use restraint
8amto 4 pm 1(0.5)
4 pmto8am 56 (27.3)
Depending on the 148 (72.2)

patient’s condition

Evaluation of the patient after the use of restraint

Yes 204 (99.5)
No 1(0.5)
Evaluation type
Skin color 1(0.5)
Distal pulse 1(0.5)
Distal pulse and color 203 (99.0)
Duration of restraint 6.0 (6.0)
during ICU stay [median
(IQR)] (hours)
Doctor’s written order to restraint
Yes 61(29.8)
No 144 (70.2)
Documentation of physical restraint in nursing
report
Yes 172 (83.9)
No 33(16.1)
Patient group (patient may be placed in more than
one group)
Agitated 82 (40.0)
Unconscious 70 (34.1)
Delirious 163 (79.5)
Recipient of sedatives 140 (68.3)
Connected to ventilator 118 (57.6)

The reason for using restraint (more than one cause
could be the reason for the use of restraint)

Pulling tubes and lines 118(57.6)
Prevention of tracheal 141 (68.8)
tube self-extubation

Patients fall prevention 168 (82.0)
Risk of harm to oneself 65 (31.7)
or others

Unstable fracture 16 (7.8)
Delirium 163 (79.5)
Unknown reason 12(5.9)
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Table 2: Frequency distribution of physical restraint in patients hospitalized in ICUs according to
demographic and clinical factors of the study patients

Use of physical restraint

number (percent)
Total Yes No

Demographic and clinical factors (n=272) (n=205) (n=67)
Age [Mean (SD)] (years) 45.8 (21.3) 46.8 (21.4) 42.7 (20.8)

<29 70 (25.7) 54 (26.3) 16 (23.9)

29-44 69 (25.4) 47 (23.0) 22 (32.8)

>44 133 (9.48) 104 (50.7) 29 (43.3)
Gender

Male 176 (64.7) 140 (68.3) 36 (53.7)

Female 96 (35.3) 65 (31.7) 31 (46.3)
ICU length of stay [Mean (SD)] (day) 8.9 (5.6) 10 (5.5) 5.5 (4.6)
Diagnosis

Medical 134 (49.2) 104 (50.7) 30 (44.8)

Surgical 138 (51.1) 101 (49.3) 37(55.2)
Disease severity (APACHE Il score) [Mean (SD)] 18.1(8.2) 20.2 (7.5) 11.6(7.1)
Use of sedatives and
psychoactive drugs

Yes 182 (66.9) 155 (75.6) 27 (40.3)

No 90 (33.1) 50 (24.4) 40 (59.7)
CAM-ICU

Positive 170 (62.5) 163 (79.5) 7(10.4)

Negative 102 (37.5) 42 (20.5) 60 (89.6)
Sedation level (RASS score)

Light sedation 123 (45.2) 65 (31.7) 58 (86.6)

Deep sedation 82(30.2) 75 (36.6) 7(10.4)

Agitation 67 (24.6) 65 (31.7) 2(3.0)
Level of consciousness (GCS score) [Mean (SD)] 9.8 (4.0) 8.7 (3.5) 13.5(3.3)
Ability to communicate

Yes 122 (44.8) 64 (31.2) 58 (86.6)

No 150 (55.2) 141 (68.8) 9(13.4)
Patient connections (patient can have more
than one connection)

Feeding tube 184 (67.6) 163 (79.5) 21(31.3)

Urinary catheter 245 (91.0) 199 (97.1) 46 (68.7)

Central vein catheter 69 (25.4) 63 (30.7) 6(9.0)

Peripheral vein catheter 16 (5.8) 12 (5.9) 4 (6.0)

Arterial catheter 5(1.8) 5(2.4) 0(0.0)

and 47% in France.* The prevalence of PR usage also was 35.8%
(33.3-57.1%) in Jordan®® and 23% (0-56%) in Germany.?* In some
regions in Europe, Africa, and Asia, variations in PR usage were
lower than ours. In contrast, in Italy, it was higher than ours. The
overall proportion of patients restrained physically in our study was
higher than most previous studies. According to our knowledge,
thereis alack of knowledge regarding PR usage in Iran’s critical care
settings in order to be compared with our findings which require
further studies in different ICUs. The high PR usage may be due to
the characteristics of the studied ICUs regarding nursing staffs and
type of ICUs. A study in 2011 in Egypt indicated that the percentage
of restrained patients increases with an increasing nurse-to-patient
ratio and percentage of all restrained patients in the unit was 20,
32,and 50 for 1:1, 1:2, and 1:3 nurse-to-patient ratio, respectively.”
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In our study, the nurse-to-patient ratio was 1:2 and preventing
patients from falling, self-tube extubating, and pulling tubes and
lines were the mostimportant reasons for PR usage. On the contrary,
this high usage may be due to the patients’ clinical characteristics
such as lower levels of consciousness,** delirious condition, 3537
higher usage of sedative and psychoactive drugs,***>3° and deep
sedation, which were significantly associated with PR use. As we
stated earlier, our study setting was medical, surgical, and burn
ICUs of a tertiary hospital which admitted more critical patients
that need much more nursing cares. Thus, further studies are
needed to conduct a subgroup analysis of type of critical care
settings in order to compare results in different settings. PR usage
in critical care settings results in different organizational, ethical,
and emotional challenges for nurses. In order to reduce PR usage
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Table 3: Factors associated with physical restraint in patients hospitalized in ICUs

Demographic and clinical Unadjusted Adjusted
factors (n=272) OR (95% Cl) p value OR (95% ClI) p value
Age (years) 1.00 (0.9-1.02) 0.164 1.01 (0.99-1.03) 0.232
Male sex 1.80(1.05-3.25) 0.032 2.54 (0.89-7.23) 0.080
ICU length of stay (day) 1.26 (1.16-1.38) <0.001 1.00 (0.87-1.15) 0.935
Surgical diagnosis 1.27 (0.72-2.20) 0.398 — —
Disease severity (APACHE Il score) 1.16 (1.11-1.22) <0.001 0.99 (0.91-1.08) 0.960
Use of sedatives and psychoactive 4.59 (2.56-8.22) <0.001 2.85(1.04-7.82) 0.041
drugs
Positive score of CAM-ICU (presence of 33.0(14.17-78.07)  <0.001 15.13 (4.61-49.65)  <0.001
delirium)
Sedation level (RASS score)
Light sedation 1 — 1 —
Deep sedation 9.56 (4.07-22.40) <0.001 0.04 (0.00-0.45) 0.009
Agitation 29.0 (6.79-123.74)  <0.001 2.23(0.33-14.89) 0.405
Level of consciousness (GCS score) 0.62 (0.54-0.71) <0.001 0.69 (0.53-0.9) 0.006
Ability to communicate 0.07 (0.03-0.15) <0.001 0.19(0.03-1.11) 0.066
Patient connections (patient can have more than one connection)
Feeding tube 8.50 (4.58-15.76) <0.001 2.46 (0.80-7.52) 0.115
Urinary catheter 15.14 (5.78-39.63) <0.001 4.19 (0.69-25.27) 0.118
1.87 (0.53-6.62) 0.328

(
Central vein catheter 4.51(1.85-10.97) 0.001
0.97 (0.30-3.14)

Peripheral vein catheter

0.972 — —

and its subsequent challenges, strategies, including developing
standard evidence-based guidelines, equipping hospital wards
with standard equipment, implementing in-service educational
programs, supervising nurses’ practice, and empowering them for
finding and using alternatives to physical restraint can be applied*®
and their efficacy on the proportion of PR usage can be evaluated
through clinical trial studies. PR was used for various reasons. In
this study, the data suggested that in most of the cases, preventing
patients from falling was the reason for using restraints. However, in
astudy by Langley et al., assuring the patients’ safety was reported
by nurses as the main reason for physical restraint.” In a descriptive
study by Minnick et al., preventing treatment interferences was
reported as the cause for PR.'® These differences could be due to
various environments and guidelines for PR which require further
studies in different countries.

In this study, patients with an age of more than 44 had the
most usage of PR, while age was not an associated factor with PR
use which may be due to the almost similar frequency distribution
among age-groups. In a study by Kriiger et al., patients with an
age-group of 80-99 years who underwent PR 4.32 times more
than the 18-54 year age-group®® and age were considered as an
independent risk factor.*

According to the present study, a greater number of the patients
who underwent PR were male. However, male gender was not
associated with PR usage and the borderline significance level was
found. In a multi-central study conducted by van der Kooi et al.,*3
and in a study in China (2019),%> genders were not independently
related to the prevalence of PR.

In our study, ICU length of stay and disease severity score were
not associated with PR usage. Similarly, in a multicenter study,
disease severity was notindependently related to PR.* In contrast,

in a study by Hofmann et al., hospital stay duration was positively
related to the usage of PR and in a study by Kriiger et al., ICU stay
was related to usage of PR.>

Our data revealed that the CAM-ICU score was positive in most
of the restrained patients. Patients with delirium were the most
common group with PR. The majority of patients who underwent
PR were unable to communicate and used psychoactive and
sedative drugs. In the study by van der Kooi et al., the risk of
undergoing PR was higher in patients with either delirium or
coma, who were unable to communicate or used psychoactive
or sedative drugs.>

Most of the patients with PR had multiple points of restraint and
were admitted with a nonsurgical diagnosis. In a descriptive study
by Minnick et al., variables such as type of ward (adults medical ICU)
and usage of mechanical ventilator were highly related to PR usage.
Elderly patients were more likely to undergo PR in medical wards
compared to other wards where PR was used for mostly nonelderly
patients.'® Although the study was based on elderly patients, both
studies were performed in ICUs and are in concordance with each
other.

There were several limitations in this study. Because of being
a single-center observational study, no causal association can be
inferred from this study. Second, the study population was ICU
patients and the study findings cannot be applied to patients
hospitalized in other units.

Findings of this study demonstrated high usage of PRin studied
ICUs. Use of sedative and psychoactive drugs, presence of delirium,
deep sedation, and GCS score were such associated factors. Thus,
there is a need to consider the PR policy and its application in the
studied ICUs and evaluate the effect of its application through
further interventional studies.
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