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Abstract

Background: In the elderly, the functional losses associateth wging and inadequacies caused by chronic
diseases can cause accidents. Falls is one of dkeimportant problems that threaten elderly irdligils and
necessary precautions can be taken by evaluatmgish of falling. Fall rates in nursing homes aften
substantially higher than are those in communithaspital settings. Although fall risk assessmergssential

to prevent falls, there is not valid and reliakdeltthat can be suggested to nursing home residents

Aim: This paper is a report of a study comparing theclpasnetric properties of the Fall Risk Assessment
(FRA), Morse Fall Scale (MFS) and Hendrich FalliRigodel-1l (HFRM-I1) in nursing home residents.
Methods: Data from 159 nursing home residents were assesseg three tools to detect falls: the FRA, the
MFS and the HFRM-II.

Results: The FRA at the cut-off levetl2 and the HFRM-II at the cut-off level of>5 hadosty sensitivity
values of 88.24% and 80.39%, respectively. Howewely the MFS had a more acceptable level of sétyif
(71.30%). Of the scales used in this study, thewitle the highest AUC value according to the cudtfdints

we set for the scales was FRA (0.76 for FRA, 06t2MFS and 0.62 for HFRM-II).

Conclusions: When the area under the receiver operating chaistatecurve (AUC) and the four validity
criteria are taken into account, the FRA showedntiost satisfactory results. It was also concluded MFS
could be used in nursing homes, but that FRA wasensoitable for this population because of its high
sensitivity and AUC values. The discriminatory poved HFRM-II was low. Therefore, it is thought that
HFRM-1I should not be used for determining the sisk falls in nursing home residents.

Keywords: Falls, ageing, nurse-patient, nursing assessmielat; people nursing, risk management.

I ntroduction that about 1800 NH residents die from the falls

: 0 , each year in the nursing home. Approximately
Approximately 60% of all nursing home (NH) %0% to 20% of the falls result in serious injuries

residents have fallen experience each year. Mzg’”e 2% to 6% of the falls result in fractures

residents had two or more falls. The avera X
number of falls in NH is almost three times =7 Z02) 7 2 SCE PEPOTE B TP, T
higher than in elderly people living in the 0 '

o S . o
community (Wagner, Scott, & Silver 2011).24A) in the rehabilitation unit and 39% in the

Accordingd to the Center for Disease Contro?lderly rehabilitation unit. In the same study, the
(CDC) tﬁe most common cause of falls in NI_qlncidence of falls in patients hospitalized for 100

: b o
residents is muscle weakness and walking or gi ys in the rehabilitation centers was 15.9%

problems. By contrast, environmental hazar apaci 2007).' High fall rates in NH residgnts
constitute 16-20% of falls. The CDC estimategeveal the importance of fall preve_nthn
programs. To prevent falls in NHs, it is
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recommended to consider medical treatmerfall Scale (MFS) and Hendrich Fall Risk Model
rehabilitation and environmental changes il (HFRM-II). Although the FRA is not a new
combination (Quigley et al. 2010). Existingtool, it has not been tested on NH residents so
evidence recommends that multifactorial falfar. However, the risk factors included in FRA
prevention programs should be administered are especially important for geriatric population.
local and national level, but at the same timalthough there is not a tool known as gold
economic, cultural and political factors must bstandard in determination of the risk of falling,
taken into account (Gillespie et al. 2012, Guo ete decided to compare it with the HFRM-II and
al. 2014, McClure et al. 2005, WHO 2007)MFS as widely suggested by literature and
Nevertheless, in many societies, especially icommonly used in Turkey. Therefore, the aim of
developing countries, fall prevention measurehe present study was to determine the
are not taken into consideration and remain gsychometrics properties of the Fall Risk
issue that is not adequately emphasized (WHBssessment, Morse Fall Scale and Hendrich Fall
2007). In countries like Turkey, whereas policieRisk Model Il in NH residents.

regarding the prevention of falls in the elderl}f\/lethods

are inadequate, the fall prediction tools targeting

patients in terms of fall prevention strategieStudy design

have been widely wused in health car
organizations and NHs. Despite the lack : -
evidence related to the reliability of fall riskd:;z]rr?ber 2014 had a prospective observational
assessment tools, many NHs continue to use '
them (Wagner, Scott, & Silver 2011, Isik et alSample and setting

2006, Kerem et al. 2001). Al_though the use %he participants of the study were 250 elderly
su_ch tools might be an aftractive option, the|r usﬁersons registered in a NH: therefore, of the NH
might be falsely reassuring that “something haggjgents or persons admitted to the institution
been done” to target high-risk patients, wheregg iy the study period, those who volunteered

mﬁ fact it is an opportu?]lty LO fOCLt‘)S on MOr&q narticipate in the study, were aged 65 years or
effective interventions that have been MISSEyyar \vere with or without cognitive impairment
(Jarvinen et al. 2008, Hendrich, Bender,

) &vere included in the study. Because the data
Nyhuis 2003). could be easily obtained from medical records,
It has been proven that there is a stronthe patients with cognitive impairment were
relationship between multiple risk factors andncluded. Of these people, those who were not
falls. Today, there are not many risk assessmempnitored during the follow-up period for any
tools that can be used reliably in differenteason and those who were unconscious or
settings to determine the risk of fallingconfined to bed were excluded from the study
accurately, and few of the available tools havieecause it was impossible to rate some of the
been verified in more than one setting. Some #ems (i.e. the get up and go test) in the tool for
them have been tested in different settings, withem. Therefore, this study was conducted on
incompatible results, including difficulties for 159 NH residents.
common  usage, valiplity incompati_bilitiesData collection
between the original version and successive ones,
and in the diversity of diagnostic accuracy inn the nursing home, the researcher performed
terms of cut-off points. If the scale that has podhe fall risk assessment for the residents usiag th
methodological quality is used, the patient wh6RA, MFS and HFRM-Il. Assessments were
are at risk of falling are detected as at more #hade every day and the residents were monitored
less risk than actual risk. Thus, while resourcdgr 2 months. All the nursing staff was made
for preventive initiatives can be allocated t@ware of the importance of the documentation of
patients who do not need them, patients wH@lls for study purpose.
need them cannot access them (Aranda-Gz_:tIIargﬁjdy limitations
et al. 2013). For a tool to be considered "valid",
should meet the gold standard for quality riskhe study was limited in several ways. Firstly, it
assessment tools. In Turkey, the most commonfyas conducted in a single center. Therefore, we
used FRATSs in acute care settings and long-terf@nnot generalize the study findings to other
care are the Fall Risk Assessment (FRA), Mor<gettings or population. In addition, the tools that

he present study carried out from May 2014 to
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are used in the study have been developed wibale was performed by Atay, Turgay, & Aycan
the aim to be used in the hospital. Therefore, (2009) in a hospital setting.

may not be appropriate to use them in NH
Another limitation is the absence of a gol
standard since risk assessment tools measure Statistical analysis was performed using the
likelihood of the current situation. SPSS 18.0 (SPSS Inc., Chicago, IL, USA). For
the three FRATs, the mean values were
calculated including standard deviation (SD) and
Fall Risk Assessment (FRA) 95% confidence interval (Cl 95%). The
The FRA was developed by utilizing thesensitivity, specificity, positive predictive vakie

Nebraska’s Medicare Quality Improvemen{PPV) and negative predictive values (NPV) for

Organization and Falls Management GuidelinegaCh score of'each scale were (_:alculated gnd
ed as coordinates for the receiver operating

There are nine main variables measured by tHé o .
FRA: level of consciousness/ mental status, aractenistic (ROC) curve to determine the

history of falls (past 3 months), ambulation prog_nostlc vallo_llty of a scale_, t_he area under the
receiver operating characteristic curve (AUC) is

elimination status, vision status, gait and balance .
orthostatic changes, medications, predisposi ggct;?gmonly (the higher the AUC the better

diseases and equipment issues. The total sco
can range from 0 to 39. A total score of 10 cEthical consideration
higher indicates a high risk of fall (Madak 2010)
The validity and reliability study of the Turkish

\;«Iar(szl(érigc;f the scale was conducted by Tekin %\fniversity Faculty of Nursing Ethics Committee
' ' of the relevant institution (Ref. No: 2013-63). In
Morse Fall Scale (MFS) addition, the written permission from the relevant

J.M. Morse developed the MES as an assessm%ﬁt'tunons where the study to be conducted and

tool to detect patients at high risk for falling. € verbal consents from the participants were

When it was first developed, its validity an bta”?ed- . In-order to admlnlgter the
reliability scores were high, scoring 0.96 inques:tlonnalre, necessary ~ permissions —were
reliability, 0.78 in sensitivi’ty and 08.3 in obtained from the authors of the tools through e-

e . , : mail.
specificity. There are six main variables

measured by the MFS: history of falling,Results

secondary_dlagn05|s, ambulatory aid, IV or I\Of the residents, 64 were male and 95 female.
access, gait and mental status. The total score ¢

range from 0 to 125. A cut-off point of 45 wasThelr mean age was 76.4 years (SD 7.9) (Table

recommended by the scale developers (Baek 1), The number of falls patients had was 51, with
al. 2013) Y P a cumulative incidence of 32%, and a fall index

of 8.5 per 1000 days of hospital stay. The mean
Hendrich Fall Risk Model (HFRM) I age of the fallers was 81 years (SD 8.5). The
. . mean age of the female fallers was very close to
The HFRM tool consists of seven risk factorsthat of the male fallers (80.7 and 81.14 years

confusion/disorientation/impulsivity, respectively). The ratio of fallers to non-fallers
symptomatic depression, altered eliminatior: P Y).

L . .—_among females was higher than that among
dizziness or vertigo, sex (male), any prescrlbeé .
anti-epileptics or benzodiazepines and the 'get .’-‘1&'95 (40795 and 11/64 respectively) (Table 1).

and go test which assess the patient's ability tt|yperten5|on, dlgbetes and heart failure were the
ost common diagnoses (Table 1). There was a

stand up from a sitting position to a Standmg:atisticall significant relationship between
position. The maximum score is 16, a total scofe y 9 ) P
allers and non-fallers in terms of use of

of 5 or higher indicates a high risk of fall. Ineth o .
e .. medication and fall history (r =0.199, p =0.012; r
developmental study, sensitivity and speC|f|C|t)éO.505, b =0.000, respectively). The results of

0, 0, I -
were 74.9% and 73.9%, respectively. Inter rat%e predictive validity tests of the FRA, MFS and

rBeélrz:lé)(lallrty gas Ngﬁhisg%%g) re?ﬁ:gi”él;;nd;ﬁgHFRM-II are summarized in Table 2. The FRA
) | : showed the best balance between sensitivity
reliability study of the Turkish version of the(88.24%) and specificity (64.81%) at the cut-off

ata analysis

Instruments

During the planning stage of the study, the
ritten approval was obtained from the Ege
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level ¢12), followed by the HFRM-II discrimination power [0.76 (95% CI 0.68-0.84)
(sensitivity 80.39% and specificity 43.52%) afor FRA; 0.72 (95% CI0.64-0.81) for MFS; 0.62
the cut-off level of >5, comparable to that found95% CI0.52-0.71) for HFRM-II].

in the development study James et al. (2014) aﬁq these cut-off levels, which indicated the best

Hendrich, Bender, & Nyhuis (2003). Howeverbalance between sensitivity and specificity, the

the best cut-off point for the MFS (sensitivity, . o
74.51% and specificity 71.30%) was 45 Whicig5R ,g\?ao/r;;j M;Sdhziﬂ éhnggAhetsr: eppxéﬁgéfzﬁgcd

‘é"ﬁoswﬁ'ffﬁ]re';ti ‘:‘r’é" {heaﬁ'e;’;';l’spe;; eSUS #92.1196); the HFRM-II had both the lowest PPV
gure 1, 40.20%) and NPV (82.46%).

Table 1.Characteristics of the residents (n=159) and fallers (n=51)

Total Fall
Characteristics (N=159) Yes (n=51) No (n=108)
n (%) n (%) n (%) Fall
Gender
Female 95 (59.75) 40 (78.43) 55 (50.92) r=0.188
Male 64 (40.25) 11 (21.57) 53 (49.08) p=0.254
Chronic Diseases
Yes 150 (94.33) 48 (94.11) 102 (94.44) r=-0.007
No 9 (5.67) 3 (5.89) 6 (5.56) p=0.934
_ r=0.13
Hypertension 100 (62.89) 37 (72.54) 63 (58.33)
p=0.084
) r=0.059
Diabetes 65 (40.88) 23 (45.09) 42 (38.88)
=0.460
) r=0.1
Heart Failure 61 (38.36) 25 (49.01) 36 (33.33)
=0.058
M edications
Yes 151 (94.97) 50 (98.1) 101 (93.52) r=0.199
No 8 (5.03) 1 (2.9) 7 (6.48) p=0.012
History of Falls
(past 3 months)
Yes 69 (56.60) 12 (23.5) 57 (52.78) 5505
No 90 (43.40) 39 (76.5) 51 (47.22) p=0.000
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Table 2. Analysis of fall assessment (n=159) and observed falls (n=51)

Fall assessment toll FRA MES HFRM-I11

At risk of fall (cutoff score) >12 >45 >5

Number of “at risk” residents that fell (total 45 (83) 38 (69) 41 (102)

number of residents “at risk”)

Number of “not at risk” residentsthatdid not fall 70 (76) 77(9) 47(57)

(total number of residents “not at risk”)

Sensitivity (%) (95%Cl) 88.24 74.51 80.39
(76.13-95.56)  (60.37-85.67)  (66.88-90.18)

Specificity (%) (95%Cl) 64.81 71.30 43.52
(55.04-73.76) (61.80-79.59)  (34.00-53.40)

PPV (%)(95%Cl) 54.22 55.07 40.20
(47.36-60.92) (46.65-63.21)  (35.18-45.43)

NPV (%)(95%Cl) 92.11 85.56 82.46

(84.45-96.16)

(78.49-90.58)

(72.15-89.50)

Note: FRA, Fall Risk Assessment; MFS, Morse Falll8§cHFRM-II, Hendrich Fall Risk Model 11;
PPV, Positive Predictive Value; NPV, Negative Pctde Value; Cl, Confidence Interval.
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Figure 1. Receiver Operating Characteristics Curves of tmeettall risk assessment scales. Note:
FRA= Fall Risk Assessment; MFS= Morse Fall ScaleRM-II= Hendrich Il Fal Risk Model.

Discussion cut-off for sensitivity and specificity shows a

A FRAT should be sufficiently competent to high” predictive Ya.LIL.’e' Based on these predictive
values, the sensitivity of all tools, except foe th

e o o revente s IES (7451%) was qute hh (38.24% for he
RA; 80.39% for the HFRM-II). In the literature,

interventions appropriately. When a tool is r|1ly one study conducted by James et al. (2014)

selected, it should be considered where the to(r%eported that the FRA as a whole is an

will be used and for what purpose. If the target Igppropriate tool that significantly predicts the

to identify high-risk populations, using of the

tool should be easy and quick, and also it h lkelihood .Of a fall “in home_ care c_hgnts.
good sensitivity and specificity (Scott et al owever, in that study, the predictive validity of

2007). Criteria for demonstrating ‘high’th's tool was not investigated, therefore, we were

S not able to compare our results. Similar findings
redictive values for FRATs are suggested k7. . . L
E’erell et al (2001) as those that havggsensitivimd'catmg high sensitivity values of the HFRM-II

measures above 80% and specificity above 75Vere observed 'in other studies conducted in
acute care settings which also served as the

I 0,
However, Oliver et al. (2004) report that a 70/Setting for the development of HFRM-I
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(Hendrich, Bender, & Nyhuis 2003, Kim et al.interventions (Kim et al. 2007, Vassallo et al.
2007, Lovallo et al. 2010). Although the settin005). Due to low specificity values, fall
in the current study was not similar to those iprevention programs may lose some of their
aforementioned studies, we found the HFRM-Isignificance if nurses perceive that too many
to have strong sensitivity. Higher sensitivityresidents are diagnosed at high risk for falls
values determined in the presents study for th{evziku, Matarese, & Pedone2011). In this
FRA and HFRM-II could be related to the facpresent study, the PPV values of the three scales
that the risk factors included in these scales aweere not very high. This is probably because the
more relevant to geriatric population. Howevemursing home where the study was conducted
the MFS had a low value of sensitivity whilehad no official policy to prevent or reduce the
other studies reported much higher valuelling risk of it residents. However, the nurses
(O'Connell & Meyers 2002, Kim et al. 2007,working there must have taken precautions for
Schwendimann et al. 2006, Ozden et al. 2012he residents who they thought were at high risk
The low level of sensitivity of the MFS of falling, which may have affected our results.
determined in the current study could b&he area under the ROC curve is considered the
explained by the fact that not all the risk factorbest indicator of the success of a test in
included on the MFS were predictive of falls irdistinguishing between diseased and healthy
the NH setting. For example, intravenousndividuals. Approximation of the area under the
therapy/heparin lock may be the predictive ofurve to 1 indicates that the discriminative power
falls in an acute hospital setting where the toaf the scale is high. Of the scales used in this
was developed (Kim et al. 2007, Schwendimanstudy, the one with the highest AUC value
Milisen, & De Geest 2006). However, it may noaccording to the cut-off points we set for the
relevant in a nursing home setting, therebgcales was FRA (0.76 for FRA, 0.72 for MFS
limiting the predictive validity. and 0.62 for HFRM-II) (Figure 1). On the other

Although the MFS had an acceptable specificiﬁand' while MFS had acceptable values, the

value (71.30%), the specificity values of the FR |scr|m|natqr)_/ power of HFRM-Il was low.
and HFRM-II were lower than 70% (64.81% for' Ne'efore, It is thought that HFRM-II shouild not
the FRA and 43.52% for the HFRM-II). These ¢ USed for determining the risks of falls in
results suggest that the predictive validity valuedrsihg home residents.
of both scales especially that of the HFRM-IIConclusion

were low. In the literature, although the cause Eo as to suggest the most useful fall risk

ssessment tool with high predictive validity in
'H residents in Turkey, three fall risk

assessment tools were selected in this study;

model used in this present study, male gendEhA MFS and HFRM-II. Furthermore, when the

was among the risk criteria in the scale or SCOMNBC and the four validity criteria are taken into

0 ;
system. However, that 78.4% of the patients Wh%:count, the FRA showed the most satisfactory

fell were female in the present study proves th
the discriminatory power of the HFRM-II in risk? sults. It was also concluded that MFS could be

determination was low. This was an expectegiS
result because other studies have often foug(i
specificity values lower than those determined in

the original studies because settings and the light of these results, it is recommended
population were different (Vassallo et al. 2005that similar studies should be carried out with

Kim et al. 2007). The specificity of alarger samples in different nursing homes, that in
measurement tool is important for the accuratder to find out the most appropriate tool to be
identification of the patients at risk (Lalkhen &used in determining the risks of falls in elderly

McCluskey 2008). Low specificity for the people living in nursing homes, comparative

HFRM-II was also observed in Ozdenstudies involving different risk assessment tools
Karagozoglu, & Kurukiz's (2012) (46%) andshould be carried out, that the fall risk

Ivziku, Matarese, & Pedone’s (2011) (43%)pssessment tools which are suitable for Turkish
studies. If the specificity is poor, fewer peoplgopulation should be developed and that these
are correctly determined as “not-at-risk”, therebyisk assessment tools should be compared with
it will result in the unnecessary use of preventivthe clinical decisions of the nurse.

not precisely defined, men are more likely to fal
and gender is stated as a risk factor (Hendric
Bender, & Nyhuis 2003), and in the HFRM-II

ed in nursing homes, but that FRA was more
itable for this population because of its high
nsitivity and AUC values.
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