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ABSTRACT
This exploratory study used archived hospital data to
investigate the relationships between the percentage
of patients with physical restraints and the total fall
rate as well as the injurious fall rate per 1000 patientdays. The two tested research questions were 1) What
is the relationship between the restraint use rate and
the total fall rate? 2) What is the relationship between
the restraint use rate and the injurious fall rate? The
results showed that a higher restraint use rate was
associated with a higher total fall rate, yet a lower
injurious fall rate in adult inpatient acute care settings. In efforts for fall and injurious fall prevention,
front-line managers need to balance the frequency
and appropriateness of physical restraint use with
optimizing patients’ physical activity. Future research
should explore the cause-effect relationship between
physical restraint use and consequent injurious fall
incidents.
Keywords: Accidental Falls; Hospital-Acquired Injury;
Hospital; Nurse; Nursing; Patient Safety; Physical
Restraint

1. INTRODUCTION
Previous literature and current US regulations stipulate
that hospitals should restrict the use of physical restraints
[1]. Centers for Medicare & Medicaid Services [1] have
also set a standard related to physical restraint use, which
stresses that “…the patient has the right to be free from
restraints of any form that are not medically necessary…” [1, p. 81]. For hospitalized patients, “…the use
of restraints should be frequently evaluated and ended at
the earliest possible time based on the assessment and
reevaluation of the patient’s condition…” [1, p. 94]. Additionally, hospitals have been urged to minimize or
avoid physical restraints to prevent adult inpatient falls
and related injuries [2]. The study conducted by Tiessen
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and associates [3] showed that the transformation of the
patient safety culture in a Canadian community hospital
to a restraint-free physical environment resulted in an
inpatient injurious fall rate that was lower than the industry average. However, other studies [4,5] continued to
show that clinicians seem to be conflicted about the role
of physical restraints in fall management in both acute
and long-term inpatient care settings. Applying alternatives to physical restraints in inpatient care settings has
become commonly accepted as part of standard nursing
practice [4].
Many extrinsic and intrinsic patient risk factors may
lead to falls and injurious falls during hospital stays [6].
A number of fall prevention interventions have been proposed or are available, but most of the interventions have
never been adequately tested [6-8]. For example, Inglesby [9] proposed an A-B-C approach to prevent falls
in hospital settings. “A” stands for the fall prevention
interventions related to administrative initiatives and assessment for risk factors; “B” is for the interventions
related to balance, bed, and bathroom; and “C” stands for
color-coding the level of risk that a patient has for falling.
Clyburn and Heydemann’s [10] analysis and comprehensive review of fall prevention methods used in hospitals
concluded that data are insufficient for evidence-based
guidelines being effective in fall prevention. They claimed
that many of the interventions are based on expert opinion
and statistical trends [10]. To the clinicians who deliver
the bedside care, there is a desperate need to clarify
whether restraint use may lead to falls and injurious falls
or whether it is useful in fall and injurious fall prevention.

Purpose of the Study
This exploratory study used archived hospital data to
investigate the relationships between the percentage of
patients with physical restraints (limbs and/or vest) and
the total fall rate as well as the injurious fall rate per
1000 patient-days. This study was conceptualized based
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on Donabedian’s framework of structure, process, and
health-care outcomes [11]. Donabedian suggested that
structure and process factors are associated with the outcome of health-care organizations. Therefore, the present
study proposed the total fall rate and the injurious fall
rate as two patient safety outcome indicators and the restraint use rate as a process indicator.
Two tested research questions were 1) What is the relationship between the restraint use rate and the total fall
rate? and 2) What is the relationship between the restraint use rate and the injurious fall rate?

2. RESEARCH METHODS
2.1. Design
This exploratory study was conducted at two hospitals
located in Michigan in the United States. Archived hospital data was used for analysis. This study was approved
by each hospital’s institutional review board (IRB) and
the IRB of the correspondent author’s employer university. There was no conflict of interest.

2.2. Sample and Data Sources
A convenience sample of adult inpatient acute care units
from the two hospitals was included. A total of 10 adult
medical, surgical, and medical-surgical combined inpatient acute care units provided archived hospital data and
reports. One study site was a community hospital with
about 300 beds and four units (two medical units, one
surgical unit, one medical-surgical unit; February 2007December 2008), and the other one was a teaching
medical center with 700 beds and six units (two medical
units, two surgical units, and two medical-surgical units;
October 2006-December 2008).
Patient care unit-month (abbreviated as unit-month)
was the unit of analysis, which was defined as data aggregated by month for each patient care unit. For example, the acute surgical unit (52 beds in operation) of the
community hospital had monthly fall rate data from
February 2007 to December 2008. This acute surgical
unit would have a total of 23 unit-month data points. We
were aware that some interdependence for the data points
from a single unit and for the data points from other units
in the same hospital existed. In this study, each data
point for a study unit was assumed to be independent
from all others. All 23 unit-month data points from the
acute surgical unit were included in the analysis as 23
cases.
In this study, the total sample size in unit-month was
calculated as the total months with available data for each
patient care unit. In other words, a total of 220 data points
(92 from the community hospital and 128 from the teaching medical center) were included in the data analysis.
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It is noted that the patients included in the calculation
of the aggregated unit-month values (the restraint use
rates, the total fall rates, and the injurious fall rates) were
not necessarily the ones who had restraints during hospital stays. The operational definitions of study variables
follow.

2.3. Fall and Injurious Fall Rates
Archived patient fall incidents and patient-day data for
the study units during the study periods were retrieved by
the hospital administrators and then forwarded to the
corresponding author. A fall was defined as an unplanned
descent to the floor, with or without injury. The total fall
rate was defined as the number of patient falls (including
those with or without injury) during hospital stays per
1000 patient-days. The injurious fall rate was defined as
the fall rate per 1000 inpatient-days for which physical
injury occurred, regardless of the severity [12,13].
As for the operational definitions, the total fall rate
was calculated by unit-month: (number of total falls ×
1000)/(total patient-days). The injurious fall rate was calculated by unit-month: (number of injury falls × 1000)/
(total patient-days).
As an example, the total fall rate for March 2007 at the
acute surgical unit of the community hospital was calculated based on the total number of patient fall incidents
and the total number of patient-days at this acute surgical
unit during March 2007. The total patient-days for March
2007 were the sum of the daily count of patient-days.
The daily count of patient-days was the count of patients
at midnight who were officially admitted to the unit and
were not officially discharged or transferred; this information was captured by each hospital’s bed management
system. For instance, a 100% bed occupancy rate for
each day of March 2007 would result in a total of 1612
patient-days (52 beds × 31 days). As an illustration for
how the total fall rate was calculated, the acute surgical
unit of the community hospital had a 100% bed occupancy rate for each day in March 2007 (for a total of
1612 patient-days) and two patient falls. The fall rate for
March 2007 would be 1.24 per 1000 patient-days: (2
falls × 1000)/(1612 patient-days).

2.4. Restraint Use Rate
Archived restraint prevalence data for the study units
during the study periods was retrieved by the hospital
administrators and then forwarded to the corresponding
author. The restraint prevalence data were previously
collected and prepared for the National Database of
Nursing Quality Indicators [13]. The restraint use rate
was a restraint prevalence of all inpatients with a limb
and/or vest restraint in use on the day of prevalence
study at each study unit. The prevalence study was conOPEN ACCESS
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ducted by designated hospital administrators/staff on one
specified day every 3 months (e.g., the second Wednesday of each quarter) [13].
The definition of the restraint use rate adopted in this
study was the same as in The National Database of
Nursing Quality Indicators: Description & Glossary [13],
which was used by the study hospitals.
For the operational definition, the restraint use rate on
the day the prevalence study was conducted (every 3
months) was calculated by unit: (number of patients with
a limb and/or vest restraint) × 100/(total number of surveyed patients). The restraint use rate was quarterly.

2.5. Data Analyses
The SPSS 19.0 Windows version (SPSS Inc., Chicago,
IL, USA) was used. Prior to conducting data analyses,
the restraint use rate for each study unit and quarter was
matched with the fall and injurious fall rates for the corresponding unit and corresponding months. Pearson
product-moment correlation analyses were used to answer two research questions. Alpha was set at 0.05.

3. RESULTS
3.1. Descriptive Analyses
The average total fall rate was 3.61 (SD = 2.59; range: 0
- 18.21) and the average injurious fall rate was 0.72 (SD
= 1.05; range: 0 - 5.44). The average restraint use rate
was 2.61% (SD = 4.39; range: 0% - 16.28%).
For exploratory purposes, independent t-tests were
conducted to explore the impact of the hospital (the
community hospital vs. the teaching medical center) on
the study variables (Table 1). The independent t-tests
showed that there was no significant difference in the
total fall rates between the two hospitals. The community
hospital had a significantly lower injurious fall rate and a
higher physical restraint use rate than the teaching medical center. Alpha was set at 0.05. One-way analyses of

variance (ANOVA) were also conducted between groups
to explore the impact of the three unit types (the medical
unit, surgical unit, medical-surgical unit) on the study
variables (Table 2). The one-way ANOVA tests showed
that there was no significant difference in the total fall
rates and injurious fall rates across the three unit types.
However, there was a statistically significant difference
in the restraint use rate for the three unit types. Post hoc
comparisons using the Tukey HSD test indicated that the
mean restraint use rate for the surgical units was signifycantly lower than those for the medical units and the
medical-surgical units. The mean restraint use rate for
the medical units did not differ significantly from that of
the medical-surgical units. Alpha was set at 0.05.
To better understand the characteristics of the study
hospitals and units, for exploratory purposes, the means
of the length of stay (the total patient-days for the month
divided by the number of patients discharged from the
unit for the month) were also investigated. Including all
10 study units, the average length of stay was 4.71 days
(SD = 1.01; range: 3.10 - 8.56). For the four study units
of the community hospital, the average length of stay
was 4.47 days (SD = 0.75; range: 3.10 - 5.85). For the six
study units of the teaching medical center, the average
length of stay was 4.89 days (SD = 1.14; range: 3.22 8.56). An independent t-test showed that the community
hospital had a significantly lower average length of stay
than the teaching medical center (Table 1). Among the
four medical units, the average length of stay was 4.97
days (SD = 1.35; range: 3.10 - 8.56). Among the three
surgical units, the average length of stay was 4.56 days
(SD = 0.70; range: 3.57 - 6.51). Among the three medical-surgical units, the average length of stay was 4.52
days (SD = 0.71; range: 3.22 - 5.85). The one-way
ANOVA test showed that there was a statistically significant difference in the average length of stay in days
for the three unit types. Post hoc comparisons using the
Tukey HSD test indicated that the mean length of stay

Table 1. The summary of the results of independent t-tests: the impact of hospitals.

Total fall rate per 1000 patient-days

Injurious fall rate per 1000
patient-days
% of patients with physical
restraints

Average length of stay in days
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Hospital Type

N

Mean

SD

Community hospital

92

3.87

2.13

Teaching medical center

128

3.42

2.87

Community hospital

92

0.36

0.68

Teaching medical center

128

0.98

1.18

Community hospital

92

5.98

5.05

Teaching medical center

128

0.19

0.94

Community hospital

92

4.47

0.75

Teaching medical center

125

4.89

1.14

t

df

Sig. (2-tailed)

1.27

218

0.21

−4.94

209.35

P < 0.01

10.88

95.55

P < 0.01

−3.27

212.62

P < 0.01
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Table 2. The summary of the results of one-way ANOVA tests: the impact of unit types.

Total fall rate per 1000 patient-days

Injurious fall rate per 1000 patient-days

% of patients with physical restraints

Average length of stay in days

Total fall rate per 1000 patient-days

Injurious fall rate per 1000 patient-days

% of patients with physical restraints

Average length of stay in days

Unit Type

N

Mean

SD

Medical unit

82

3.50

2.26

Surgical unit

88

3.56

3.05

Medical-surgical

50

3.87

2.21

Total

220

3.61

2.59

Medical unit

82

0.65

0.84

Surgical unit

88

0.77

1.17

Medical-surgical

50

0.74

1.12

Total

220

0.72

1.05

Medical unit

82

3.33

4.87

Surgical unit

88

1.28

2.98

Medical-surgical

50

3.79

5.08

Total

220

2.61

4.39

Medical unit

82

4.97

1.35

Surgical unit

85

4.56

0.70

Medical-surgical

50

4.52

0.71

Total

217

4.71

1.01

ANOVA

Sum of Squares

df

Mean Square

F

Sig.

Between groups

4.59

2

2.30

0.34

0.71

Within groups

1463.38

217

6.74

Total

1467.97

219

Between groups

0.70

2

0.35

0.32

0.73

Within groups

238.58

217

1.10

Total

239.28

219

Between groups

267.48

2

133.74

7.33

P < 0.01

Within groups

3961.18

217

18.25

Total

4228.66

219

Between groups

9.39

2

4.69

4.74

0.01

Within groups

211.81

214

0.99

Total

221.20

216

for the medical units was significantly longer than the
ones for the surgical units and the medical-surgical units.
The mean length of stay for the surgical units did not
differ significantly from the one for the medical-surgical
units (Table 2). Alpha was set at 0.05.

0.15, n = 220, P = 0.02). In other words, if the physical
restraints (a lower restraint use rate) were not used, the
total fall rates would be lower. In contrast, high restraint
use rates were associated with low injurious fall rates (r
= −0.20, n = 220, P = 0.003).

3.2. Correlation Analyses

3.3. Additional Analyses

Pearson correlation analyses showed that high restraint
use rates were associated with high total fall rates (r =

For exploratory purposes only, we conducted Pearson
correlation analyses on the relationship of the average
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length of stay with the total fall rate, injurious fall rate,
and restraint use rate. The correlation analyses showed
that the average length of stay was statistically signifycantly associated with the injurious fall rate (r = 0.15, n =
217, P = 0.03). The average length of stay was not found
to be associated with the total fall rate or restraint use
rate.
Two multiple regression analyses were also conducted
with the total fall rate and injurious fall rate as the dependent variable for each model. The restraint use rate as
the predictor after controlling for the hospital (one
dummy variable to differentiate the community hospital
from the teaching medical center), unit types (two dummy variables to capture three unit types), and average
length of stay in days (a continuous variable). For the
multiple regression model of the total fall rate as the dependent variable, none of the predictor or control variables was statistically significant. The multiple regression model of the injurious fall rate showed that only the
hospital variable was statistically significant; the community hospital had a significantly lower injurious fall
rate than the teaching medical center, and this conclusion
is consistent with the finding of the independent t-test.
The detailed results of the multiple regression analyses
can be obtained from the correspondent author.

4. DISCUSSION
Both research questions were answered using Pearson
correlation analyses. For the first research question (What
is the relationship between the restraint use rate and the
total fall rate?), we found that a higher restraint use rate
was associated with a higher total fall rate. This finding
is consistent with the recommendation of Hartford Institute for Geriatric Nursing [2]. In addition, it is possible
that a higher restraint use rate would lead to increased
frequency of nursing documentations and surveillance at
bedside in responding to the orders of physical restraint
use. Due to increased surveillance at bedside, falls without injuries by patients in physical restraints and by their
roommates may be more easily observed by nursing staff.
Consequently, more falls may be documented when the
unit has a higher restraint use rate. Additional research is
warranted to validate this inference.
For the second research question (What is the relationship between the restraint use rate and the injurious
fall rate?), the findings suggested that greater restraint
use was associated with fewer fall-related injuries. This
conclusion challenges the current restraint use practice
recommendation as entailed in a previous study [3] and
stipulated by US regulations [1] that in efforts for injurious fall prevention, hospitals should restrict the use of
physical restraints. More extensive research is needed to
validate whether restraints could lead to decreased severCopyright © 2012 SciRes.

ity of fall-related injuries. Future research should investtigate whether a patient fell and then had a restraint applied or the patient had a restraint and then fell.
The additional analyses also provided some insights.
The average length of stay was found to be positively
associated with the injurious fall rate (r = 0.15, P = 0.03).
However, it is arguable whether a longer average length
of stay would lead to a higher injurious fall rate in adult
acute medical, surgical, and medical-surgical units. More
research is warranted to validate whether having an injurious fall during hospitalization could lead to an increased length of stay or, vice versa, whether having a
longer length of hospital stay could lead to an increased
chance of having an injurious fall.
Our study may be limited by some interdependence
existing for the data from the same unit and from the
same hospital. This study cannot be used to conclude that
a high restraint rate would lead to a high fall rate and a
low injurious fall rate because the cause-effect relationship was not investigated. The reason is that the prevention of falls could be one explanation for the use of restraints. Also, while the correlation coefficients between
restraint use rates and total fall rates (r = 0.15) and between restraint use rates and injurious fall rates (r =
−0.20) are low, this study did not include information
regarding correlations with possible confounding variables such as mobility and cognitive status.

5. CONCLUSION AND PRACTICAL
IMPLICATIONS
We concluded that the restraint use rate was linked to the
fall and injurious fall rates in adult inpatient acute care
settings; a higher restraint use rate was found to be associated with a higher total fall rate and with a lower injurious fall rate. The restraint use rate was conceptualized
as a process indicator, which may be a point of intervention to improve patient outcomes (the total fall rate and
the injurious fall rate). Therefore, in efforts for fall and
injurious fall prevention, front-line managers need to
balance the frequency and appropriateness of physical
restraint use with optimizing patients’ physical activity.
For nursing administrators, it is essential to address
fall prevention policies after having a thorough understanding of the practice culture (e.g., restraint use practice by type of specialty, clinicians’ knowledge, attitudes
and behaviors related to restrain use) and taking into account the differences across unit types and characteristics
(e.g., average length of stay). As found in this study, the
average length of stay was found to be positively associated with the injurious fall rate. In addition, the mean
length of stay for the medical units was significantly
longer than the ones for the surgical units and the medical-surgical units. Also, the mean restraint use rate for
OPEN ACCESS
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the surgical units was significantly lower than those for
the medical units and the medical-surgical units. Similar
to the A-B-C approach to prevent falls described by Inglesby [9], development or revision of administration
policies in relation to either or both fall prevention and
restraint use should start by 1) identifying problems; 2)
communicating the problems to the stakeholders (e.g.,
clinicians, patients and their family members); 3) taking
actions and committing to adopt change; and 4) sustaining an improvement process.
Clinical researchers may use prospective research designs to explore the cause-effect relationship between
patients’ physical restraint use and consequent fall and
injurious fall incidents. It is essential to use both individual patient-level and patient care unit-level data. Unitlevel data may reflect factors such as the culture of patient safety related to restraint use and fall management.
Including possible confounding variables (e.g., patient
mobility, cognitive status, and hearing problem) in the
analysis is warranted for developing patient-centered
injurious fall management strategies. It is also important
to take into account the differences in the cultures of fall
prevention practice and restraint use. As found in this
study, the community hospital had a significantly lower
injurious fall rate and a higher physical restraint use rate
than the teaching medical center. Multi-hospital studies
are warranted.
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