
ORIGINAL ARTICLE
Comparisons of Fall Prevention Activities Using Electronic
Nursing Records: A Case-Control Study
Hyesil Jung, PhD, RN,* Hyeoun-Ae Park, PhD, RN, FAAN, FACMI,† and Ho-Young Lee, MD, PhD*‡
Objective: The aim of this study was to compare the current fall preven-
tion nursing practices with the evidence-based practices recommended in
clinical practice guidelines according to the risk of falling and specific
risk factors.
Methods: The standardized nursing statements of 12,277 patients were
extracted from electronic nursing records and classified into groups ac-
cording to the risk of falling and individual patients’ specific risk factors.
The mean frequencies of the fall prevention practices in 10 categories de-
rived from clinical practice guidelines were compared among the groups.
We additionally analyzed the differences in the mean frequencies of tai-
lored fall prevention practices according to individual patients’ specific
risk factors.
Results: The nurses documented more fall prevention practices for patients
at a high risk of falling and nonfallers than for patients at a low risk of falling
and fallers. Specifically, the difference in nursing practices related to environ-
mental modificationswas largest between patients at a high risk of falling and
those at a low risk of falling. There were also large differences in the nursing
practices related to mental status, dizziness/vertigo, and mobility limitations
between fallers and nonfallers. Therewasmore documentation of tailored fall
prevention practices related to mobility limitations for patient with mild
lower limbweakness than for thosewith good power and balance. In contrast,
patients with severe lower limb weakness had received fewer fall prevention
practices related to mobility limitations.
Conclusions: The present findings emphasize that individual risk-
specific nursing interventions in addition to universal precautions are crucial
for preventing falls among patients.
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tailored nursing practice

(J Patient Saf 2022;18: 145–151)

F alls are the most commonly reported patient safety incidents in
hospitals. Hospitals find it difficult to prevent falls due to the

complex interactions between risk factors and the occurrence of
falls. Interventions for fall prevention include universal fall pre-
cautions that apply to all patients regardless of the risk of falling
and targeted risk-specific interventions.1 Previous studies have
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shown that multifactorial and individualized interventions based
on the patient’s risk factors were more likely to reduce falls than
universal fall precautions.1–6 However, fall prevention programs
traditionally involve the implementation of a standard set of inter-
ventions for all patients and rely on nursing staff to select the inter-
ventions they feel would best address a patient’s fall risk.7

Government agencies such as the U.S. Agency for Healthcare Re-
search and Quality (AHRQ), the UK National Institute for Health
and Care Excellence, and the Australian Commission on Safety
and Quality in Healthcare (ACSQHC) have developed clinical
practice guidelines (CPGs) to promote evidence-based practices
for fall prevention. These guidelines recommend that fall preven-
tion be applied to patients at a high risk of falling according to
their individual risk factors. However, implementing these guide-
lines in clinical settings is challenging because of environmental
factors, such as time constraints, skill mix, workload, and patient
acuity.8 In addition, few studies have implemented evidence-
based fall prevention interventions tomitigate patient-specific risk
of falling in hospitals.2,9

Even in cases where nurses have performed evidence-based fall
prevention strategies, the nursing activities were rarely docu-
mented in detail,10 which makes it difficult to retrospectively iden-
tify what types of fall interventions were delivered to patients. To
our knowledge, no previous study has analyzed the variations in
fall prevention interventions according to the risk of falling and in-
dividual patients’ risk factors using nursing records.

Although no existing studies have used nursing records to look
specifically at fall prevention interventions, some extant studies
have analyzed the variations in nursing practices for preventing
adverse events such as pressure ulcers and surgical site infections.
Cho et al11 found variations in prevention care for pressure ulcers
among 427 intensive care patients using narrative nursing notes.
Gillespie et al12 showed that postoperative wound care practices
were not consistent with evidence-based guidelines using elec-
tronic medical records and hard copy charts of 152 patients in a
single hospital. In 2020, Gillespie et al8 extended earlier research
to 2 hospitals and showed variations in wound care practices using
electronic medical records and observation methods.

Even if clinical documentation might not accurately reflect the
practices of healthcare practitioners in real clinical environments,12

nursing notes are the only available data source that can be used to
explore and analyze nursing activities and clinical problems that
cannot be detected by other sources.

The purpose of this study was to compare current nursing prac-
tices with evidence-based fall prevention guidelines using elec-
tronic nursing record data. We analyzed differences in nursing
practices for fall prevention by the risk of falling and individual
patients’ specific risk factors.

The following specific research questions were addressed by
this study. First, do documented nursing interventions for
preventing falls differ between patients with high and low risks
of falling? If there are differences, do the differences exist even af-
ter adjusting for variables that may affect nursing activities, such
as the patient age, comorbidities, and patient acuity? Second, do
documented nursing interventions for fall prevention differ be-
tween fallers and nonfallers? Third, do documented fall prevention
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FIGURE 1. Flow chart of subject selection.
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interventions applied to patients at a high risk of falling depend on
the presence or absence of their risk factors?

MATERIALS AND METHODS

Study Subjects
The selection process for the study subjects is shown in Figure 1.

Structured and standardized nursing statements were available for
15,482 patients older than 18 years who were admitted to the neu-
rology, neurosurgery, hematology, and oncology wards of a single
tertiary acute care hospital in South Korea from January 1, 2015,
to May 31, 2016. The records of 1610 patients who stayed in wards
for less than 2 days and those of 1594 patients who were treated in
intensive care units were excluded. In addition, the records of 1 pa-
tient without the Hendrich II Fall Risk Model (HIIFRM) total score
during the study period were excluded. Therefore, we analyzed
1,881,223 standardized nursing statements mapped to fall preven-
tion activities identified from CPGs of 12,277 enrolled patients
and classified the patients into 2 groups: patients at a high risk of
146 www.journalpatientsafety.com
falling and patients at a low risk of falling. Each of these 2 groups
was then divided into 2 subgroups according to the occurrence of
falls: nonfallers and fallers.

Patients at a high risk of falling were defined as those with a
HIIFRM total score of 5 points or greater at least once during their
hospital stay. The remaining patients were considered to have a
low risk of falling. For fallers, we only considered their length
of hospital stay from admission to when they first experienced
a falling event.

Fallers were defined as patients who were recorded as “fall
patients” in the adverse event reporting system or patients with
standardized nursing statements describing the occurrence
of falls.13

Data Sources and Variables
The data sources used for this study were nurses’ progress notes,

fall risk assessment sheets, initial nursing assessment sheets, doc-
tors’ progress notes, and patient acuity assessment sheets. We
used fall risk assessment sheets to extract the HIIFRM total scores,
scores for each item, and documentation times. The occurrence
© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
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and times of falling were identified from the adverse event (fall)
reporting system and nurses’ progress notes.

In addition, patient sex, age, comorbidities, and patient acuity
scores—which could affect nursing activities for preventing falls—were
extracted from initial nursing assessment sheets, doctors’ progress
notes, and patient acuity assessment sheets. Nursing practices for
preventing falls were extracted from nurses’ progress notes in the
form of structured standardized statements. We defined standard-
ized nursing statements on evidence-based nursing practices for
fall prevention using 3 CPGs and extracted the statements and
their recorded times from the nurses’ progress notes.

We used the 2013 AHRQ guidelines,14 2009 ACSQHC guide-
lines,15 and 2009 Korean Hospital Nurses Association guide-
lines16 as the gold standards when extracting nursing practices
for fall prevention. We classified the practices into the following
10 categories dizziness/vertigo, medications, patient or caregiver
education, altered elimination, environmental modifications, foot
problems, confusion or disorientation, use of restraints, vision dis-
turbance, and mobility limitations. These categories were defined
as the domains included in each guideline.

We compared the evidence-based nursing practices described
in the CPGs with the nursing practices documented using stan-
dardized nursing statements. For example, the CPGs recommend
that nurses regularly evaluate the extents of balance and muscle
weaknesses in patients. Nurses in the study hospitalwho evaluated
the motor power of extremities documented their activities using
standardized nursing statements such as “assess motor power of
extremities.” However, although the CPGs recommend using elec-
tronic fall warning devices and avoiding exposure to high tempera-
tures that cause peripheral vasodilation in patients with dizziness to
prevent fall accidents, there were no standardized nursing state-
ments relevant to these activities. Of the nursing activities for fall
prevention recommended by CPGs, nursing interventions provided
to patients in the study hospital were analyzed in this study.

There was almost perfect agreement (98.9%) between the first
author and one of the informatics nurses in the process of mapping
evidence-based nursing practices in guidelines to standardized
nursing statements. Table 1 lists the standardized nursing state-
ments and their codes that reflect nursing activities related to
environmental modifications.

Tailored fall prevention practices were defined as those that
were customized to specific risk factors (confusion/disorientation/
impulsivity, altered elimination, dizziness/vertigo, any administered
antiepileptics, any administered benzodiazepines, and Get-Up-and-
Go test) that make up the HIIFRM.
TABLE 1. Standardized Nursing Statements Documenting Environm

Code(s) of the Nursing Statement

10000010938
10000315
1246, 1675, 4388, 5077
10000005178
10000011826
10000370
10000369
10000320
4875
4876
10000368

*Multiple codes indicate that there are multiple nursing statements with the

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
Data Analysis
The demographic data of the study subjects were analyzed using

descriptive statistics. The mean frequency of fall prevention prac-
tices per day (a dependent variable) was computed as the number
of aggregated nursing statements according to categories divided
by the length of stay for each patient (∑nursing statement by categories

length of stay Þ .
The mean frequency of tailored fall prevention practices per day
was computed as the number of aggregated nursing statements
according to risk factors within the HIIFRM divided by the length
of stay for each patient (∑nursing statements by risk factors

length of stay ).
We used the t test and linear regression to identify differences

in the mean frequencies of documented fall prevention practices
between patients at high and low risks of falling before and after
adjusting for confounders, such as sex, age, and comorbidities.
The t test was also used to detect differences in the mean frequen-
cies of documented fall prevention practices between fallers and
nonfallers according to the risk of falling, as well as in the mean
frequencies of documented fall prevention practices according to
specific risk factors for patients at a high risk of falling.

The datawere analyzed using R software (version 3.6.3; R Foun-
dation for Statistical Computing, Vienna, Austria).

This study received approval from Seoul National University
Bundang Hospital Institutional Review Board and performed in ac-
cordance with the relevant guidelines and regulations of the Seoul
National University Bundang Hospital Institutional Review Board.

RESULTS

Characteristics of the Study Subjects
The characteristics of the patients in the groupswith high and low

risks of falling are presented in Table 2. The sex, age, patient acuity
score, length of hospital stay, and number of comorbidities differed
significantly between the 2 groups. More than 55% of the patients
at a high risk of falling were between 60 and 79 years, whereas a
large proportion of those at a low risk of falling were between 40
and 59 years. The largest proportion of the patients at a high risk
of falling had an acuity score of level 4, whereas most patients
(95.59%) at a low risk of falling had an acuity score of level 2 or 3.

Differences in Fall Prevention Practices According
to the Risk of Falling Among the Patients

Table 3 presents differences in the fall prevention practices be-
tween the patients at high and low risks of falling. Nurses docu-
mented more than twice as many fall prevention practices for
ental Modifications

Nursing Statement

Place hospital bed in low position when patient is resting
Check that the bed is in the locked position
Use bedrails*
Place a call light within reach of the patient
Keep floor surface clean and dry in the toilet
Identify high-risk patients using fall risk alert cards above beds
Offer appropriate toileting aids (urinal) within reach of the patient
Provide nursing intervention for fall prevention
Provide a safe environment for the patient
Maintain a safe environment for the patient
Use a nonslip mat on the floor

same meaning.
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TABLE 2. Comparisons of the Patient Characteristics Between Those at High and Low Risks of Falling

Characteristic High Risk of Falling (n = 5088) Low Risk of Falling (n = 7189) χ2 or t P

Sex 10.36 <0.05
Male 2913 (57.25%) 3904 (54.31%)
Female 2175 (42.75%) 3285 (45.69%)

Age group, y 1085.2 <0.001
<40 331 (6.51%) 984 (13.69%)
40–59 1300 (25.55%) 3121 (43.41%)
60–79 2808 (55.19%) 2948 (41.01%)
>79 649 (12.75%) 136 (1.89%)

Occurrence of falls 259.81 <0.001
Faller 231 (4.54%) 23 (0.32%)
Nonfaller 4857 (95.46%) 7166 (99.68%)

Patient acuity level 3204.4 <0.001
Level 1 2 (0.04%) 20 (0.28%)
Level 2 1044 (20.52%) 4116 (57.25%)
Level 3 1846 (36.28%) 2756 (38.34%)
Level 4 2196 (43.16%) 297 (4.13%)

Length of hospital stay, d 11.640 7.458 24.063 <0.001
No. of comorbidities 1.681 1.273 29.023 <0.001

Jung et al J Patient Saf • Volume 18, Number 3, April 2022
patients at a high risk of falling (14.189) than for those at a low risk
of falling (6.390). In particular, the difference was greatest for the
environmental modification category (t = 79.472). In contrast, nurs-
ing practices related to the medications category were documented
more for patients at a low risk of falling than for those at a high risk
of falling.

After adjusting for sex, age, patient acuity score, length of hos-
pital stay, and number of comorbidities, significant differences be-
tween the risk of falling persisted in most categories. Overall, the
nurses documented 6.143more nursing practice statements for pa-
tients at a high risk of falling than for those at a low risk of falling,
which included 1.922 more statements about environmental modi-
fications and 1.826 more statements about confusion or disorienta-
tion. Appendix 1, http://links.lww.com/JPS/A443, lists the differences
in the mean frequencies of fall prevention practices according to
the risk of falling after adjusting for patient characteristics.

Differences in Fall Prevention Practices Between
Fallers and Nonfallers

Table 4 presents variations in the fall prevention practices
between fallers and nonfallers at a high risk of falling. Nurses
TABLE 3. Differences in the Mean Frequencies of Fall Prevention Pr

Category High Risk of Falling (n = 5088)

Dizziness/vertigo 1.602
Medications 0.042
Patient or caregiver education 2.476
Altered elimination 0.473
Environmental modifications 2.935
Foot problems 0.003
Confusion or disorientation 4.459
Use of restraints 0.083
Vision disturbance 0.229
Mobility limitations 1.887
Total fall prevention practices 14.189
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recorded an average of 12.109 and 14.288 fall prevention prac-
tices until the occurrence of falls among fallers and until
nonfallers were discharged, respectively. In particular, nursing
practices about dizziness/vertigo, confusion or disorientation,
and mobility limitations were documented more for nonfallers
than fallers. However, there was no difference (t = −0.676,
P = 0.506) in the number of preventive nursing practices be-
tween fallers (5.747) and nonfallers (6.392) among patients at
a low risk of falling.

Differences in Fall Prevention Practices According
to the Specific Risk Factors

As indicated in Table 5, patients experiencing confusion
or disorientation, altered elimination, dizziness/vertigo, and
medications such as antiepileptics and benzodiazepines re-
ceived more fall prevention practices than did patients with-
out risk factors at a high risk of falling. Nurses documented
more nursing practices for patients with mild weakness (pushes
up, successful in one attempt) in the lower limbs (2.545) than
for those with good power and balance (2.206). In contrast,
patients with worse muscle power and balance of the lower
actices According to the Risk of Falling

Low Risk of Falling (n = 7189) t P

0.882 33.003 <0.001
0.062 −4.832 <0.001
1.742 45.615 <0.001
0.335 10.619 <0.001
1.036 79.472 <0.001
0.002 1.343 0.179
1.610 51.575 <0.001
0.000 11.609 <0.001
0.080 12.907 <0.001
0.642 49.520 <0.001
6.390 65.768 <0.001

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 4. Differences in the Mean Frequencies of Fall
Prevention Practices According to the Occurrence of Falls in
High-Risk Patients

Category
Fallers
(n = 231)

Nonfallers
(n = 4857) t P

Dizziness/vertigo 1.218 1.620 −5.237 <0.001
Medications 0.054 0.041 0.808 0.420
Patient or caregiver
education

2.409 2.479 −0.956 0.340

Altered elimination 0.653 0.465 3.217 0.001
Environmental
modifications

2.757 2.943 −1.529 0.128

Foot problems 0.004 0.003 0.192 0.848
Confusion or
disorientation

3.326 4.513 −5.305 <0.001

Use of restraints 0.087 0.083 0.128 0.898
Vision disturbance 0.207 0.230 −0.493 0.622
Mobility limitations 1.396 1.910 −4.481 <0.001
Total fall prevention 12.109 14.288 −4.183 <0.001
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limbs had received fewer fall prevention practices related to
motor power.
DISCUSSION
To our knowledge, no previous study has analyzed the patterns

and variations in nursing practices for fall prevention according to
the risk of falling, between fallers and nonfallers, and according to
the individual patients’ risk factors. The present study was possible
because standardized nursing statements are coded and retrievable
from the clinical data warehouse in the study hospital.

Several fall prevention activities recommended in CPGs could
not be applied to the study hospital because of differences in
healthcare delivery systems and inconsistent findings on the effec-
tiveness of nursing interventions. For example, the AHRQ and
ACSQHC CPGs recommend that nurses move patients with cog-
nitive deficits closer to the nursing stations. However, as bed as-
signments are affected by patient preferences, hospital bed capac-
ity, and cost in Korea, medical staff cannot always move patients
near nursing stations, even if this is deemed desirable based on
the patient’s condition. Meanwhile, the ACSQHC CPG recom-
mends that nurses minimize the use of bedrails. In contrast, a sys-
tematic review17 identified that using bedrails did not increase the
likelihood of falls and injuries; therefore, the effectiveness of
bedrails in fall prevention remains controversial. Nurses in the
study hospital encourage the use of bedrails as the most represen-
tative activity for preventing falls from beds.
TABLE 5. Differences in theMean Frequencies of Fall Prevention Prac

Risk Factor Included in HIIFRM and CPGs Severity

Confusion, disorientation, or impulsivity
Altered elimination
Dizziness/vertigo
Any administered antiepileptics
Any administered benzodiazepines
Get-Up-and-Go test Pushes up, successful in

Multiple attempts, but su
Unable to rise

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
Regarding nursing activities for fall prevention according to the
risk of falling, it was found that nurses documented more activities
relevant to fall prevention in their progress notes of patients at a
high risk of falling than in those at a low risk of falling. If we as-
sume that the nursing documentation reflects nurses’ behaviors,
then nurses providedmore fall prevention care to patients at a high
risk of falling than to those at a low risk of falling. In particular, fall
prevention interventions on those related to environmental modi-
fications, confusion or disorientation, mobility limitations, and
patient or caregiver education, were provided more to patients at
a high risk of falling than to those at a low risk of falling.

Environmental modifications are universal fall precautions that
need to provide to all patients across different hospital settings as
the basis for patient safety.14 The AHRQ CPG recommends per-
forming hourly rounds to ensure that universal fall precautions
are implemented. However, we found that preventive interven-
tions relevant to environmental modifications were documented
for both high- and low-risk groups much less frequently (1.036–
2.935 per day) than the recommendations in the CPG. This might
be due to nurses routinely implementing environmentally modi-
fied activities without documenting them. However, it is impossi-
ble to accurately investigate the quantity and quality of nursing ac-
tivities if they were not documented in nurses’ progress notes.11

Extant studies have already identified deficiencies in the practice of
documentation among nurses worldwide.18–21 They have reported that
nursing records are often incomplete,19,20 lacked accuracy, and had
poor quality.21 As the study hospital has implemented an electronic
nursing records system based on standardized and structured nursing
statements mapping to standard terminology, International Classifica-
tion for Nursing Practice since 2013, it is expected that completeness
and quality of nursing records would be better compared to other hos-
pitals. Nevertheless, future studies are needed to observe fall prevention
activities nurses provide in clinical practice using a time and motion
study, and to compare them with nursing documentation.

Although having a mental status of confusion or disorientation
has been considered a major factor affecting the occurrence of
falls, there is no robust evidence to support nurses implementing
practices that prevent patients with an impaired cognitive status
from falling.22 However, CPGs and study hospitals recommend
that nurses assess patients for the presence of delirium regularly
and provide orientation repeatedly to prevent falls. In practice,
nurses were examining the mental status of the patients at a high
risk of falling more than 4 times per day.

The AHRQ and ACSQHC CPGs suggest that balance, mobil-
ity limitations, and muscle weakness be assessed to prevent falls.
Nurses in the study hospital assessed balance and muscle strength
almost twice per day in patients at a high risk of falling but only
approximately once a day for patients at a low risk of falling.
Given that the study hospital recommends evaluating balance
and limb strength more than once per shift, fall prevention
tices According to Risk Factors in Patients at a High Risk of Falling

Patients With
Risk Factor

Patients Without
Risk Factor t or F P

5.636 4.025 −16.748 <0.001
0.519 0.392 −6.014 <0.001
1.773 1.085 −18.884 <0.001
0.046 0.041 −0.595 0.552

one attempt 2.545 2.206 188.4 <0.001
ccessful 1.876

1.560
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interventions relevant to mobility limitations were documented
much less frequently than we had expected.

Because both the patient and caregiver are key players in fall
prevention activities, it is important to educate both parties to pre-
vent falls by providing brochures to familiarize them with the en-
vironment. A particularly interesting finding was that there were
many standardized nursing statements relevant to fall prevention
education intended for caregivers, such as “encourage family
members or caregivers to reside with the patient.” This reflects a
unique aspect of Korean healthcare system whereby family mem-
bers are encouraged to take care of patients.

Regarding differences in nursing activities for fall prevention
between fallers and nonfallers, the nurses documented more fall
prevention practices for patients who had not fallen than for those
who had fallen. In particular, there were large differences in nursing
practices related to mental status, dizziness/vertigo, and mobility lim-
itations between these 2 groups. Considering that there is the largest
difference in nursing practices related to environmental modifications
between patients at high and low risks of falling, fall prevention inter-
ventions should include nursing interventions customized to specific
risk factors in addition to universal precautions.

Among patients at a high risk of falling, there was more docu-
mentation of fall prevention practices tailored to risk factors for
those with specific risk factors than for those without specific risk
factors. In contrast, patients with moderate to severe muscleweak-
ness and lower limb balance had fewer tailored fall prevention
practices related to mobility limitations than those with good
power and balance. Considering that more than 70% of falls occur
while patients arewalking or being transferred,23,24 nurses may re-
gard ambulatory patients as being more likely to fall than patients
with severe mobility limitations. Thus, nurses in the study hospital
may have provided more fall prevention interventions related to
mobility limitations for patients with good power and balance or
only mild lower limb weakness than for patients with severe lower
limb weakness.

This study has inherent limitations. First, the generalizability of
our findings to other sites may be limited, as our data were col-
lected in patients admitted to a single research site. Second, nurs-
ing documentation might not truly reflect the actual practices of
nurses in clinical settings. It is conceivable that more nursing ac-
tivities were provided than the number documented in nurses’
progress notes; thus, observations of nurse activities may be more
useful for identifying their actual practices.12 In addition, future
research is needed to study ways of improving fall prevention
documentation using standardized templates, rigorously evaluate
fall prevention implementation approaches, and examine whether
fall prevention implementation approaches are associated with
fall rates.10,25
CONCLUSIONS
We found that the quantity and types of documented nursing

activities related to fall prevention differed with the risk of falling,
between fallers and nonfallers, and according to the individual pa-
tients’ risk factors. Nurses documented more activities relevant to fall
prevention in their progress notes for patients at a high risk of falling
than for those at a low risk of falling. Nurses also documented more
fall prevention care for nonfallers than fallers, and they documented
more tailored fall prevention interventions for patients with specific
risk factors than for those without specific risk factors.

The findings of this study emphasize that individual risk-specific
nursing interventions in addition to universal precautions are cru-
cial to preventing falls. Implementing evidence-based fall preven-
tion practices tailored to the risk of falling and the associated risk
factors requires a clinical decision support system that provides
150 www.journalpatientsafety.com
fall prevention recommendations based on combining the clinical
data of patients and knowledge extracted from the CPGs. A clin-
ical decision support system that can support nursing practice and
nursing documentation about fall prevention will ensure that
nurses’ progress notes reflect their activities more accurately
and precisely.
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