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Abstract

Aim: The goal of this study was to analyse relevant research studies focusing on the testing of the predictive value of the Morse
Fall Scale measuring device on hospitalized patients. Design: Literature review. Method: Search for full text research studies
in Web of Science, Scopus, ScienceDirect, and Summon Discovery Tool (licensed electronic information databases), based on
pre-established criteria, and key words, from 1989 to 2016. Results: Sensitivity values ranged from 31% to 98%, and
specificity values ranged from 8% to 97% in 14 analysed studies. The predictive value of the tool in validation studies varies
depending on the tested cut-off value, the type of clinical ward, the frequency of assessment, the size and age of the sample,
and the length of hospitalisation; therefore, the validity of the results from one study cannot by extrapolated to the entire
hospitalized population of patients. Conclusion: The predictive values of the Morse Fall Scale are not stable; they vary in
clinical conditions according to various factors. When implementing a tool for a specific clinical ward, an optimum cut-off
score must be established to ensure that preventative strategies do not require unnecessary effort on the part of the staff, and do

not increase hospital costs.
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Introduction

In terms of patient safety, falls in hospital are one
of the monitored indicators of quality of care. They
occur in all age -categories, and clinical and
diagnostic departments. For patients, they represent
potentially serious health consequences, create
additional clinical complications, prolong
hospitalisation, and increase the costs of care (Nassar,
Helou, Madi, 2014; Swartzell et al., 2013; Sung et al.,
2014; Tang et al., 2014). Literary sources describe
a variety of fall risk factors — internal and external
(Virani et al., 2011; Gray-Miceli, Quigley, 2012;
Ganz et al., 2013); the identification of individual
factors enables the selection of targeted interventions
for care plans. An important strategy for in-hospital
preventative and monitoring programmes regarding
falls is the identification of the fall risk of patients
through a measuring tool (Aranda-Gallardo et al.,
2013a; Watson et al., 2016), with a view to
implementing preventative interventions, so that the
costs for patients who do not require them are
minimized (Haines et al., 2007).
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The precise screening of patients with a high risk
of falling is essential for effective nursing care
regarding fall prevention. A clinically useful
predictive tool should be simple to use, and should
have a limited number of items; it should not require
specialized assessment, technology or skills, and
should be consistent for the target group.
Furthermore, it should be based on scientific score
testing, with solid inter-rater reliability, and high staff
adherence (Oliver, 2008; Oliver, Healey, 2009). The
predictive value of the tool includes an analysis of
sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and optimal
cut-off score selection (Aranda-Gallardo et al.,
2013b; McKechnie et al., 2016; Watson, 2016;).
Since clinical specializations and patient populations
may vary, selecting the proper tool requires careful
consideration in order to find the best and most
suitable for hospital preventative programmes. While
there is no gold standard, the Morse Fall Scale, MFS
(Morse et al., 1989a; Morse et al., 1989b) is one of
the most tested and recommended tools for the initial
assessment of fall risk in clinical practice. In 1989,
Janice M. Morse developed and tested the MFS
instrument for identifying patients at high risk
of physiological falls, comprising approximately 78%
of all falls. The development of the MFS (Morse et
al., 1989a) was based on the assessment of a group
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of patients who had suffered falls (n = 100), and
a randomized control group of patients who had not
suffered a fall (n = 100) in a clinical environment
of acute (internal medicine and surgical wards) long-
term geriatric and rehabilitative care. Based on the
testing of physiological and environmental variables,
the author identified six significant items for the tool:
a history of falling in the past three months,
secondary diagnosis, ambulatory aids, intravenous
therapy, gait, and mental status. The total MFS
ranges from 0-125; low fall risk level is rated at < 20,
medium fall risk level is rated at 25 to 40, and high
fall risk level is rated at > 45. At the cut-off score of
45, sensitivity was established at a value of 78%,
specificity was established at a value of 83%, PPV
was established at a value of 10.3%, NPV was
established at a value of 99.2%, and inter-rater
reliability was established at a value of 0.96%. The
longitudinal MFS evaluation of a group of patients n
= 2,689 (of whom 107 had experienced falls) showed
that the tool is a valid predictor of falls — it predicts
82.9% of physiological falls in the hospital
population. Up to 82.9% of nurses rated the MFS
from the perspective of administration as “quick and
easy”’, with a maximum time burden of three minutes,
and 63% of the nurses stated that they would like to
have the MFS permanently included in nursing
assessments. The score is sensitive to changes in the
patient’s health state and level of physical disability
(Morse et al., 1989b; Morse, 2009).

Aim
The aim of this review was to find and analyse
relevant research studies focusing on testing the

predictive value of the MFS measuring tool on
hospitalized patients.

Methods

Design

Literature review.

Eligibility criteria

The following selection criteria for studies were
chosen on the basis of the research aim. The
inclusion criteria were: full-text articles in English
published in peer-reviewed journals, focusing on an
adult population of inpatients, and including data on
the predictive value of the MFS (cut-off score,
sensitivity, specificity, positive predictive value,
negative predictive value). The exclusion criteria
were: studies available only as an abstract, theoretical

and policy reviews, conference papers, book
publications, those published in languages other than
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English, and studies focusing on a paediatric
population or non-hospital environments.

Sources

The relevant data were obtained from the following
licensed electronic information databases: Web
of Science (Web of Science™ Core Collection,
BIOSIS Citation Index®™, Current Contents Connect,
KClI-Korean Journal Database, MEDLINE, SciELO
Citation Index), Scopus, ScienceDirect and Summon
Discovery Tool.

Search

The following keywords were used for database
searches: “Morse Fall Scale”, hospital, sensitivity,
and specificity, combined with the Boolean operator
AND. Searches focused on the period from 1989,
when Morse first published validation studies on
development and testing tools (Morse et al., 1989a;
Morse et al., 1989b), to the present. The same search
criteria were followed with each database.

Study selection and data analyses

247 potentially relevant documents were found in the
aforementioned databases. Duplications (n = 41) of
individual databases were set aside, and the first
classification and analysis of documents (n = 206)
was made at the level of title, abstract, and key
words. Articles lacking the character of a research
study, such as protocols; studies lacking relevant data
in the abstract; theoretical articles referring to
Morse’s original studies; various types of literary
surveys; national studies without full English text;
national cultural-linguistic adaptation studies lacking
validity testing; and comparative studies of the MFS
and other instruments lacking validity testing (n =
169) were rejected. The relevant full text documents
(n = 37) were then subjected to further critical
analysis, and 14 studies which complied with all
classifying criteria were included in the final survey
study. Each study complied with the criteria for
clinical research studies, and was further analysed in
terms of the patient sample (number of patients,
number of falls, age), the values of the tested cut-off
score, and MFS predictive values (sensitivity,
specificity, positive predictive value, negative
predictive value). The documents were searched for,
selected, and analysed in September 2016 by two
independent reviewers. The selection process is
presented in Scheme 1, according to PRISMA
recommendations.
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Scheme 1 Steps and results of the screening process — flow diagram

Results

Table 1 contains the results of the search of the full
text studies, which focused on testing for sensitivity
and specificity of the MFS. 14 studies published from
1999 to October 2016 complied with the classifying
criteria. The predictive value of the MFS was tested
by various authors in hospital clinical environments
similar to Morse’s on a wide spectrum of hospitalized
adult patients, including a senior population. The size
of the sample varied from 96 (Eagle et al., 1999) to
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5,489 respondents (Kim et al., 2007). The values of
sensitivity, specificity, PPV and NPV varied
depending on the tested numeric value of the MFS
cut-off. The lowest sensitivity value was 31% (Chow
et al., 2007), and the highest was 98% (Watson et al.,
2016). The lowest specificity value was 8% (Watson
et al., 2016), and the highest was 97% (Baek et al.,
2014).
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Authors of Design of Clinical N whole sample Cut-off  Sensitivity Specificity PPV NPV
study, years, study department N/f sample of those (%) (%) (%) (%)
country who fell during the
study
Eagle etal., Prospective, Rehabilitation, N =98 45 72 51 38 81
1999, Canada comparative geriatric Average age 69
N/f =29
O'Connell, - Geriatric N =1,059 45 83 29 18 -
Myers, 2002, Average age 83.9
Australia N/f = 166
Schwendimann  Prospective, Internal N =386 25 915 13.9 12.8 92.2
et al., 2006 cohort Average age 70.3 45 80.9 53.4 194 953
Switzerland N/f =47 50 80.9 58.7 21.3 957
55 74.5 65.8 232 949
*
Chow et al., Cross-sectional  Internal, geriatric, N =954 30 42 58 - -
2007, China rehabilitation Average age 70.2 35 42 58 - -
N/f - 40 35 65 - -
45 31 83 - -
Kimetal., Prospective, Internal, surgical, N =5,489 >25 88.3 48.3 1.9 99.7
2007, Singapur  descriptive oncology, Average age 55 >40 68 76 - -
orthopedic, N/f =60 >51 55 91.2 6.4 99.5
gynecology
Kimetal., Prospective, Internal, surgical, N = 356 51 73.2 61.1 319 90.2
2011, Korea cohort ICU Average age 62.6 50 78.9 55.8 308 914
N/f=71
Chapman etal.,,  Descriptive, Internal, surgical, N =1,540 >51 77.2 72.8 9.9 98.8
2011, USA comparative, oncology, N/f =57
cross-sectional ~ maternity
Healey, Haines, Pragmatic Acute general N = 467 >55 58.6 80.3 21 95.6
2013, England hospital Average age 71.2 >25 70 45.7 102 943
N/f =28
Nassar et al., Prospective, Internal, surgical, N =1,815 - - - 124 98.2
2014, Lebanon  observational, oncology, ICU Average age 56.1 >51 36.9 - - -
descriptive N/f = 65 <25 - 53.9 - -
Baek et al., Retrospective, Internal, surgical, N =845 >21 74 77 41 93
2014, Korea case and others Age range 18-65 >45 58 95 73 91
control N/f = 151 >50 44 97 79 89
>51 72 91 63 94
Sung et al., Retrospective Internal, surgical, N =165 25 90.1 38 492 864
2014, Korea neurology, Average age 55.3 40 69.7 64 56.1 76.2
rehabilitation N/f = 66 45 62.1 79 66.1 76
50 50 84 673 718
55 43.9 87 69.2 70.2
*
Martins da Case and Internal, surgical, N =300 25 95 20 37 89
Costa-Dias et control palliative, long- Average age 76 45 78 52 45 82
al., 2014, term N/f =100 50 73 56 45 80
Portugal 55 65 63 46 78
*
Sung-Hee Yoo  Methodological ~ Neurology, N =1,018 40 78.1 82.2 124 99.1
etal., 2015, neurosurgery, Average age 56.34 51 50 90.1 14 98.2
Korea rehabilitation N/f =32
Watson et al., Cross-sectional,  Acute general N =500 25 98 8 10 97
2016, Canada prospective hospital Age range 18-100 40 93 19 10 97
N/f = 46 50 91 27 11 97
55 87 34 12 96

*

Cut-off is the limit point on the numerical fall risk scale which defines the patients with a high or low fall risk. Sensitivity — percentage of patients with falls
and who were predicted as “high risk” (true positive rate). Specificity — percentage of patients who did not fall and were predicted as “low risk” (true
negative rate). Positive predictive value (PPV) — percentage of patients identified as “high risk” who fell. Negative predictive value (NPV) — percentage of

patients identified as “low risk” who did not fall. *Sensitivity and specificity were presented in studies even with different cut-off values. - Not reported.
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Discussion

The necessary resources for fall prevention are
limited in terms of staff and funds; therefore, the
need to objectify the measuring instrument score for
identifying patients at risk of falls is understandable.
The predictive qualities of the instrument, crucial for
its clinical usefulness (Healey, Haines, 2013), can be
validated in studies testing its predictive values. The
use of numerical predictive instruments — including
the MFS — has its limitations, as some low risk
patients fall accidentally, while the majority of high
risk patients do not actually fall (Oliver, Healey,
2009), either through lack of opportunity, due to
shorter hospital stays, or through effective
preventative strategies.

In the analysed studies (Table 1) the authors
validated various cut-off score values, frequently
using the values of 40 (Kim et al., 2007), 45 (Chow
et al., 2007; Sung et al., 2014), 51 (Beak et al., 2013)
and 55 (Watson et al., 2016). The cut-off is
understood as an acceptable score value to
differentiate the normal from the abnormal (Polit,
Beck, 2010), and helps to predict the fall risk for each
patient; i.e., it distinguishes between low fall risk
patients, and high fall risk patients, for whom
preventative strategies should be implemented.

When the cut-off value is high, with a high
specificity value, the sensitivity value is lower, and
the patients at risk may be overlooked. When a lower
cut-off produces higher sensitivity values, more
patients may be incorrectly deemed to be high fall
risk patients (Watson et al., 2016). Morse (2006)
suggests a cut-off score of 45 as the lowest for high
fall risk, and the best for analysis; however, she notes
that it should ideally be calibrated for each ward to
facilitate targeted planning of fall prevention
strategies. In testing for the best sensitivity and
specificity of the MFS in various clinical
environments, a cut-off of between 25, and maximal
55, is recommended. She emphasizes that in an acute
care environment, a value of 25 may be acceptable,
as certain wards may have only high fall risk patients,
and preventative strategies should protect this group
(Morse, 2009). It is difficult to establish a standard
for acceptable sensitivity and specificity values for
the tool; both values should be as high as possible
since establishing a cut-off score may be necessary
when considering the costs related to the use of the
instrument, allowing for its false positive, or false
negative results (Polit, Beck, 2010). Hol¢ik and
Komenda (2015) state that a sensitivity of 60% may
be considered adequate. In the analysed studies
(Table 1), with various cut-off scores, the sensitivity
varies from 31% to 98% (Chow et al., 2007; Watson
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et al., 2016), while specificity varies from 8% to 97%
(Baek et al., 2014; Watson et al., 2016). Sensitivity
and specificity have an inverse relationship: i.e., high
sensitivity may be achieved at the expense of low
specificity, and vice versa; however, a clinically
useful predictive score should combine at least 70%
sensitivity, and 70% specificity (Baek et al., 2014;
Healey, Haines, 2013). Studies with a testing cut-off
of 21 (Baek et al., 2014), 40 (Kim et al., 2007; Sung
et al., 2014; Sung-Hee Yoo et al., 2015), 45 (Sung et
al., 2014), 51 (Chapman et al., 2011; Kim et al.,
2011; Baek et al., 2014), and 55 (Schwendimann et
al., 2006) come closest to these values. Watson et al.
(2016) point to the predictive ability of the MFS to
distinguish between high and low fall risk patients. In
a cut-off of 25, the sensitivity was high (98%), but
specificity was very low (8%), which they explain by
the fact that some patients who were considered to be
high fall risk patients did not actually fall as a result
of effective preventative strategies implemented. On
the other hand, with such a low cut-off, the majority
of patients are evaluated as being at high fall risk,
which may lead to the adoption of unnecessary and
costly strategies. Therefore, in the hospital in which
the study was carried out, the optimum cut-off value
for the MFS was set at 55 (sensitivity 87%,
specificity 34%). Similar optimum values for
sensitivity and specificity for this cut-off were also
calculated by Schwendimann et al. (2006), Healey
and Haines (2013), and Martins da Costa-Dias et al.
(2014). Healey and Haines (2013) state that a cut-off
of > 55 was statistically significant in the population
of the most vulnerable geriatric patients in the age
group > 75 years. However, with sensitivity and
specificity values of < 70% in this sub-group of
patients, the use of a cut-off of > 55 throughout the
entire hospital population was problematic. In the
study conducted by Sung et al. (2014), in comparison
with the age groups with a cut-off of 45, the
sensitivity and specificity for the < 65 age category
was 62% and 85%, while for the > 65 age category it
was 65% and 65%. Since the differences between age
groups were statistically insignificant, the Korean
version of the MFS with a cut-off score of 45 was
acknowledged as valid for all age groups.

The PPV and NPV values are dependent on the
prevalence of falls in the population of patients, but
have no impact on sensitivity and specificity. The
best cut-off score will distinguish between the
populations and environment, and the selection of the
high fall risk definition means a compromise between
sensitivity and specificity (Oliver, 2006). If the
sensitivity or PPV values are low, the staff will
regard the majority of patients in the ward as high fall
risk patients, and will consider the use of the

592



Borikova I, Tomagova M, Miertova M, Ziakova K.

instrument as unnecessary, leading to poor time
management, and poorly targeted interventions.
A similar situation is also found in the event of low
specificity and NPV values, as a result of which the
staff might be falsely assured of the low risk of their
patients falling, and, thus, fail to implement
interventions (Oliver, 2008; Oliver, Healey, 2009).
Low PPV values may be attributed to a low number
of high fall risk patients; high NPV values may be
due to a large number of patients without falls among
a generally large sample of patients with a small
number of falls. Therefore, the PPV and NPV values
may not be good indicators of the predictive validity
of the instrument in a large sample with an extremely
low incidence of falls (Kim et al., 2007; Chapman et
al., 2011).

When establishing the sensitivity and specificity
values of the MFS, the number of patients who have
fallen within a certain period of time must be known.
For example, in a large sample (Kim et al., 2007),
with an average age of 55, and within a time interval
of four months, only 60 patients fell. In a smaller
sample (Martins da Costa-Dias et al., 2014), with
an average age of 76, only 100 patients fell in the
course of a year. The differences in the number of
patients who fall in the course of the implementation
of various studies can be attributed to the size and
age of the sample, the type of clinical ward (acute
care, long-term care and rehabilitative care), and the
implementation of interventions targeted at the
prevention and reduction of falls (Schwendimann et
al., 2006; Morse, 2009; Sung et al., 2014). The length
of time between risk screenings, and when the patient
falls, also have an impact on the predictive value of
the tool. Watson et al. (2016) state that screening is
recommended upon the admission of the patient to
the ward if falls are already present in his/her history,
although the recording of other risk factors —
mobility, medication and cognitive deterioration —
may not be apparent at the time. In addition, the
geriatric population may have a higher fall-risk than
predicted by the tool, and vice versa, and the health
status of the patients with high predicted fall risk may
improve, and require less attention than at the first
screening. In other words, health status, and fall risk
vary throughout hospitalization. The interval between
the assessment, and re-evaluation of fall risk varied in
the analysed studies: within 24 hours after admission,
and after 48 hours (Schwendimann et al., 2006; Kim
et al., 2007); from the third day to the fifth day after
admission (Eagle et al., 1999); and on the seventh
day after admission (Healey, Haines, 2013; Watson et
al., 2016). Other studies, such as Nassar et al. (2014),
and Chow et al. (2007) did not record this data
precisely. Chapman et al. (2011) also consider the
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frequency of risk assessment as a limitation of their
study; while the majority of patients were assessed
only once, several patients were assessed more than
once (and several patients fell more than once during
hospitalization), which contributed to a low PPV
value (9.9%). Daily recalculation of fall risk may
produce more accurate predictive values, but would
require additional time. Thus, such frequent
assessment in support of targeted interventions would
require some justification (Healey, Haines, 2013).
Morse draws attention to the frequency of risk
assessment in connection with the health status and
length of hospitalization (< 10 days and > 10 days) of
the patient. In acute care, the patient should be
assessed after admission, and at least once per shift in
the event of a change in his/her status. In long-term
care, it should be once a week (Morse, 2009). The
predictive value of this tool varies, depending on
arange of factors (tested cut-off value, type of
clinical ward, assessment frequency, size and age of
the sample, length of hospitalization); therefore, the
validity of the results in one study does not
necessarily apply to the entire hospital population of
patients. Since the main goal of fall risk assessment is
to screen patients at risk of accidental falls, and to
implement more effective preventative measures, of
the four predictive values of the instrument, greater
attention should be paid to sensitivity and NPV
before its use in clinical practice (Baek et al., 2014).
Although the MFS was designed to assess anticipated
falls, and does not take into account accidental falls
which occur daily in hospital practice, the results of
the studies provide significant information for further
testing and modification (Chow et al., 2007).
However, in order to achieve clinical benefits, the
predictive values of the MFS must be tested in
a specific clinical environment, with a specific group
of patients, i.e., in the actual place where the tool will
be used (O'Connell, Myers, 2002; Schwendimann et
al., 2006; Chow et al., 2007; Morse, 2009; Spoelstra
etal., 2012; Nassar et al., 2014; Sung et al., 2014).

Conclusion

Based on several validation studies, the MFS is
recommended for the identification of high fall risk
patients. However, the predictive values of the MFS
are not stable; they wvary in different clinical
conditions due to a number of factors. The prediction
of risk by means of a screening tool is not definitive
due to the changing multifactorial nature of fall risk
during hospitalization. Before implementing a tool
for a specific hospital department, the optimal cut-off
score should be established to ensure that
preventative strategies do not require unnecessary
effort from the staff or an increase in hospital costs.
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Despite certain benefits to the prompt screening
of fall risk, the administration of a tool is only part
of the comprehensive assessment of fall risk factors,
and should not replace clinical judgment.

Limitation of the study

This study only includes material published in
English and publicly available on licensed electronic
information databases on JFM CU.
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