Said et al. BMC Geriatrics (2017) 17:273
DOI 10.1186/512877-017-0669-z

Validation and inter-rater reliability of a

BMC Geriatrics

@ CrossMark

three item falls risk screening tool

Catherine Maree Said"*, Leonid Churilov® and Kathryn Shaw?

Abstract

Background: Falls screening tools are routinely used in hospital settings and the psychometric properties of tools
should be examined in the setting in which they are used. The aim of this study was to explore the concurrent and
predictive validity of the Austin Health Falls Risk Screening Tool (AHFRST), compared with The Northern Hospital
Modified St Thomas's Risk Assessment Tool (TNH-STRATIFY), and the inter-rater reliability of the AHFRST.

Methods: A research physiotherapist used the AHFRST and TNH-STRATIFY to classify 130 participants admitted to
Austin Health (five acute wards, n= 115 two subacute wards n = 15; median length of stay 6 days IQR 3-12) as
‘High' or ‘Low’ falls risk. The AHFRST was also completed by nursing staff on patient admission. Falls data was

collected from the hospital incident reporting system.

Results: Six falls occurred during the study period (fall rate of 4.6 falls per 1000 bed days). There was substantial
agreement between the AHFRST and the TNH-STRATIFY (Kappa = 0.68, 95% Cl 0.52-0.78). Both tools had poor
predictive validity, with low specificity (AHFRST 46.0%, 95% Cl 37.0-55.1; TNH-STRATIFY 34.7%, 95% Cl 26.4-43.7) and
positive predictive values (AHFRST 5.6%, 95% Cl 1.6-13.8; TNH-STRATIFY 6.9%, 95% Cl 2.6-14.4). The AHFRST showed
moderate inter-rater reliability (Kappa = 0.54, 95% Cl=0.36-0.67, p < 0.001) although 18 patients did not have the

AHFRST completed by nursing staff.

Conclusions: There was an acceptable level of agreement between the 3 item AHFRST classification of falls risk and
the longer, 9 item TNH-STRATIFY classification. However, both tools demonstrated limited predictive validity in the
Austin Health population. The results highlight the importance of evaluating the validity of falls screening tools, and

the clinical utility of these tools should be reconsidered.
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Background

Falls are one of the most common adverse events that
occur during hospitalization. Falls can result in injury,
increased morbidity, longer hospital lengths of stay and
higher health care costs [1, 2]. It has been estimated that
the current incidence is between 3 and 13 falls per 1000
bed days [3-5], and approximately one in three people
who fall in hospital sustain an injury [6]. A recent study
showed that people who fell in hospital had a longer
length of stay of around 4 days, and the presence of an
injury further increased length of stay by a further 4 days
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[6]. Over recent years there has been an increasing
emphasis on reducing falls in hospital. This is reflected
in the accreditation standards for Australian Hospitals
(National Safety and Quality Health Service Standards),
which includes ‘Preventing falls and harm from falls’ as
one of the ten Accreditation Standards [7]. One of the
requirements of the standard is that patients are
screened for risk of a fall. While several tools have been
developed, it is important to validate the tool in the
setting in which it will be used [8].

Austin Health is a large tertiary hospital with approxi-
mately 980 beds providing acute and subacute care over
three campuses. To assist compliance with accreditation
guidelines, a system for falls risk screening that could be
implemented across the health service was required. As
nursing staff complete a number of assessments on
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admission, the falls screening tool needed to be com-
pleted quickly, with the expectation this would maximise
compliance and minimise documentation burden.

A review of the falls screening or assessment tools at
the time identified several tools that had been validated
in health services similar to Austin Health, including
The Northern Hospital Modified St Thomas’s Risk
Assessment Tool (TNH-STRATIFY) and the Western
Health Falls Risk Assessment. These tools have multiple
items, [9, 10] as do many other falls screening or assessment
tools designed for use in the hospital setting [11, 12]. This
increases the time required for completion and thus were
not considered to be the most appropriate tools for our
purpose. Thus a simplified three item standardized screen-
ing tool was developed; the Austin Health Falls Risk
Screening Tool (AHFRST) which is provided in Fig. 1. This
tool was to be administered to all inpatients on admission.
However, the validity and reliability of the AHFRST must
be evaluated to determine the suitability of this tool to
identify potential fallers.

The first aim of this study was to determine the con-
current and predictive validity of the AHFRST in inpa-
tients admitted to Austin Health, by comparing falls
classification on the AHFRST with falls classification
using TNH-STRATIFY and actual falls. The second aim
of this study was to evaluate the inter-rater reliability of
the AHFRST by comparing assessments completed by a
research physiotherapist with those completed by clin-
ical nursing staff.
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Methods

This was a prospective, cross-sectional study conducted in a
large tertiary hospital with approximately 980 beds providing
acute and subacute care over three campuses. Ethics ap-
proval was gained prior to commencement of the study
(Austin Health Human Research Ethics Committee LNNR
H2013/05112). The ethics committee approved a waiver of
consent for this study, as assessments were low risk and
consisted of activities completed during routine clinical care.

Participants
Participants were recruited from five acute hospital
wards (two general medical wards, one general surgical
ward, one orthopaedic ward and one neurological ward)
and two subacute wards within 48 h of admission.
Recruitment from acute wards was on weekdays be-
tween 24 July 2013 and 5 August 2013 and recruitment
from subacute wards was between 7 August 2013 and 15
August 2013. Consecutive admissions were considered
for inclusion. People under the age of 18 years, with an
inpatient stay of less than 24 h or people unable to be
assessed within 48 h were excluded. People who were
cognitively impaired or non-English speaking were
included if sufficient information could be obtained from
the medical record or if their next of kin could be con-
tacted to provide required information.

Sample size estimation was based on the number of
participants required to test the hypothesis of excellent
agreement between the AFRAT and the TNH-
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STRATIFY using these statistics. Under the conventional
setting of alpha = 0.05, a sample size of 130 participants
would yield 80% statistical power to reliably detect the
difference between the agreement of 0.7 (null hypoth-
esis) and 0.8 (alternative hypothesis) using Intraclass
Correlation, [13] and the difference between the agree-
ment of 0.6 (null hypothesis) and 0.8 (alternative
hypothesis) using Cohen’s Kappa (assuming the propor-
tion of participants at risk of falls is 0.5) [14].

Procedure

Demographic data including age, gender, admission date,
diagnosis, spoken language, and mobility status (pre-mor-
bid mobility and current mobility level) were collected
from the medical record or the participant using a stan-
dardized data form. A research physiotherapist completed
the AHFRST and TNH-STRATIFY with each participant
within 48 h of admission. The AHFRST has 3 items (see
Fig. 1), with a history of falls in the last 12 months or a
mobility impairment requiring supervision/assistance plus
cognitive dysfunction indicating high falls risk. The TNH-
STRATIFY has been previously validated in an acute clin-
ical setting of a comparable Australian hospital [9]. The
TNH-STRATIFY includes nine elements covering a range
of fall risk factors that are marked as present or absent,
with a score of three or more indicating high falls risk [9].
The order in which the assessments were completed was
randomized by flipping a coin. If a participant was cogni-
tively impaired or had insufficient English to participate,
information was obtained from the medical record or next
of kin, reflecting current clinical practice. If there was
insufficient information in the medical record or the next
of kin was not contactable within the timeframe, the par-
ticipant was excluded. Assessments of mobility were
undertaken by the research physiotherapist or were deter-
mined from a documented physiotherapy assessment
within the last 24 h. Confusion and behavioural problems
were determined during clinical interaction with the
patient and by consulting the clinical notes.

The AHFRST was also completed by clinical staff
(usually the admitting nurse) within 24 h of participant
admission. These results (Clinical AHFRST) were ob-
tained after the research physiotherapist had completed
the assessments, to reduce the risk of bias.

Falls data during the hospital admission were collected
from the hospital incident reporting system. A fall was
defined as ‘an event which results in a person coming to
rest inadvertently on the ground or floor or other lower
level’ [15]. If a person had not been discharged 60 days
following admission, data was censored at this time
point. This approach was taken as it is likely that a per-
son’s clinical condition would change over this extended
admission time, thus the initial falls risk screen may no
longer be accurate.
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Data analysis

Descriptive statistics including the number of partici-
pants classified as high falls risk and number of falls per
1000 bed days was calculated.

To determine the concurrent validity of the AHFRST,
the agreement between the AHFRST and the TNH-
STRATIFY was examined using three alternative mea-
sures of agreement; Cohen’s Kappa Lin’s Concordance
Coefficient and Intraclass Correlation Coefficient.

To determine the predictive validity of the AFRAT,
sensitivity, specificity, area under the ROC curve, posi-
tive predictive values, negative predictive values [16] and
the Youden Index [17] were calculated.

To assess the inter-rater reliability of the AFRAT,
Cohen’s Kappa, Lin’s Concordance Coefficient and Intra-
class Correlation Coefficient were calculated.

Results

There were 227 people admitted to the wards during the
study period; 97 were not included as they were admit-
ted more than 48 h previously (n =43), discharged
before assessment (# =31), not available on the ward
(n =10) or excluded for other reasons (n = 13). A total
of 130 participants were recruited to the study; 115
participants from the acute setting and 15 from the re-
habilitation setting. The median age was73.3 years (IQR
=54.5-82.6); median length of stay was 6 days (IQR 3-
12). Table 1 provides additional demographic character-
istics of participants. Three participants had not been
discharged 60 days post admission. Six people each fell

Table 1 Participant Demographics

Characteristic n (%)
Primary Diagnosis
Gastrointestinal 22 (16.9%)
Orthopaedic/ Musculoskeletal 32 (24.6%)
Neurological 24 (18.5%)
Cardiac 8 (6.2%)
Respiratory 13 (10.0%)
Fall 5 (3.8%)
Renal 9 (6.9%)
Other 17 (13.1%)
Gender (Male) 53 (41%)
Non English Speaking Background 21 (16.2%)
Cognition 33 (25.4%)
Current Mobility Status
Assist X 2 14 (10.8%)
Assist X 1 25 (19.2%)
Supervision 26 (20.0%)
Independent 39 (30.0%)
Unable to mobilise 26 (20.0%)
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once during the study period; a rate of 4.6 falls per 1000
bed days.

The AHFST classified 55% of participants (n =71 out of
130) at high risk of falls; the TNH-STRATIFY classified
67% (n = 87 out of 130) at high risk. There was substantial
agreement between the AFRAT and TNH-STRATIFY
(Kappa=0.682, 95% CI=0.53-0.79, p <0.001). Lin’s
concordance and ICC also demonstrated good agreement
between the two tools (rho=0.68, 95% CI =0.59-0.77,
p <.001; ICC =0.68, 95% CI = 0.58-0.76).

Details of the predictive validity of the two tests are
presented in Table 2. The TNH- Stratify had better sen-
sitivity than the AHFRST, but both tools had poor speci-
ficity. Both tools had low positive predictive value, but
high negative predictive values. Comparison of the area
under the ROC curve demonstrated no significant differ-
ence between the AHFRST or the TNH-Stratify
(p =.301).

The AHFRST was not completed by clinical staff for
14% of participants (n =18 out of 130), thus agreement
between classification by the research physiotherapist
and clinical staff could only be calculated for 112 partici-
pants. There was moderate agreement between the
research AHFRST and the clinical AHFRST (Kappa =
0.54, 95% CI = 0.36-0.67, p <0.001). This was confirmed
by Lin’s concordance and ICC (rho=0.54, 95% CI=
0.41-0.67, p <.001; ICC = 0.54, 95% CI = 0.39-0.66).

Discussion

There was good agreement between falls risk classifica-
tion using the AHFRST and the TNH-STRATIFY;
participants identified as ‘high falls risk’ on TNH-
STRATIFY were likely to be identified as ‘high falls risk’
on the 3 item AHFRST. However, results indicate that
both tools demonstrated poor predictive validity. While
the TNH- STRATIFY had better sensitivity than the
AHEFRST, indicating it was better at identifying partici-
pants who fell, both tools had low specificity, indicating
neither tool was able to identify those who did not fall.
Both tools had low positive predictive values, indicating
that only a small proportion of participants classified as

Table 2 Predictive accuracy of the AHFRST and the
TNH-STRATIFY

AHFRST TNH-STRATIFY
High Risk (%) 55% 67%
Sensitivity (95% Cl) 66.7% (22.3-95.7) 100.0% (54.1-100.0)
Specificity (95% Cl) 46.0% (37.0-55.1) 34.7% (26.4-43.7)
AROC® 563 (352-.774) 673 (631-715)
5.6% (1.6-13.8) 6.9% (2.6-14.4)
96.6% (88.3-99.6) 100.0% (91.8-100.0)
0.126 (-0.268-0485)  0.347 (0.258-0.429)

Positive Predictive Value
Negative Predictive Value

Youden Index

?Area under the ROC curve
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‘high falls risk’ actually fell. It has been recognised that
many falls screening tools have low positive predictive
values [18]. While the study was not powered to compare
the predictive validity of both tools, results indicate no dif-
ference in the ability of the two tests to predict falls.

The predictive validity of the TNH-STRATIFY was
comparable to the predictive validity of other fall risk
screening tools, as indicated by the Youden Index [19].
The previous validation of the TNH-STRATIFY [9]
reported a higher Youden Index (0.44; 95% CI 0.32—
0.56) and higher positive predictive value (0.23; 95% CI
0.16-0.27) compared with this study. This may be in
part due to the higher proportion of participants identi-
fied as ‘High Risk’ in the current study. Only 25.1% of
participants in the prior study were classified as ‘High
Risk’ [9] compared with the 67% classified as ‘High Risk’
using the TNH-STRATIFY in this study. The mean age
of participants in this study was approximately 12 years
older compared with the prior study (mean age 61.3, sd
=20.7), which may partly explain why a greater propor-
tion of this cohort were classified as ‘High Risk’.

The results also emphasize discrepancies between tool
completion as part of routine clinical practice, compared
with more rigorous tool completion undertaken as part
of a research study. Notably, approximately one out of
every seven participants did not have the AHFRST com-
pleted by clinical staff. This is of particular concern,
given one of the main drivers for developing this three
item tool was to maximize compliance. While reasons
for non-compliance with tool completion were not
explored, this is an important issue which should be fur-
ther considered. When the AHFRST was completed by
clinical staff, there was only moderate agreement with
the AHFRST when completed by a researcher. While we
did not calculate the predictive validity of the AHFRST
when completed by clinical staff, it is likely that the
validity of the tool is even lower when completed as part
of usual clinical care.

This study highlights the importance of establishing
validity of falls screening tools in the local environment
in which they are to be clinically utilised. Results are in
keeping with previous studies that have shown reduced
validity when falls screening or assessment tools are
examined in a different hospital or population [8-10].
The clinical value of continuing to use tools with low
predictive validity should also be questioned, particularly
since the validity is likely to be even lower in routine
clinical practice. Both the AHFRST and the TNH —Strat-
ify identified over 50% of participants at ‘high risk’. Over
classification of people at ‘high risk’ may mean that
people at highest risk may not be appropriately man-
aged. Many fall prevention strategies, such as ensuring a
call bell is within reach, adequate lighting and reducing
clutter utilise minimal resources and should be
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considered routine clinical care. However, other strat-
egies are more resource intensive or have practical im-
plications and cannot be delivered to a high proportion
of the hospital population. For example, review by other
health professionals, positioning close to the nurses’ sta-
tion or individualised education programs [20, 21] are
strategies that may be limited by resources or practical-
ity. Current screening tools do not help guide delivery of
these interventions.

There is also a need to consider the resources spent on
screening and assessing falls risk, particularly in the acute
setting where people are typically in for short periods of
time and can have significant changes in medical status.
Clinical staff are required to complete a substantial
amount of documentation, and there are concerns that
this burden may reduce the time spent providing direct
patient care [22]. The clinical utility of screening tools is
further compromised by non-completion and possible
errors in completion when used as part of routine clinical
practice, as observed in this study. While advancements
such as electronic screening tools may enhance compli-
ance, it is important that potential benefits of generalised
screening are balanced against the burdens. Other authors
have also queried the importance placed on risk screening
in hospital [18]. The revised NICE guidelines from the
UK, which were released around the time this study was
conceived, state that falls risk prediction tools should not
be used in hospital settings [23]. Despite this, many health
services continue to rely on falls screening tools. To justify
the burden associated with screening, a tool should offer
superior predictive validity compared with clinical judge-
ment alone. However, a systematic review of falls risk tools
found validity did not differ between ‘clinical judgement’
of falls risk and other developed tools [19]. Clinical judge-
ment has been shown to be influenced by training and
experience [24], however the emphasis on use of a vali-
dated screening tool may devalue the importance of clin-
ical judgement. Further exploration of the role of clinical
judgement in identifying people at high falls risk may be
warranted.

One of the limitations of examining predictive validity
in this study was that most participants also had falls
risk assessed by clinical staff. If a person is identified at
high risk of falls, clinical staff are advised to implement
a number of interventions to reduce falls risk while the
person is an inpatient. These interventions are outlined
in Fig. 1 and include strategies such as reducing clutter,
providing supervision or assistance with mobility, regu-
lar toileting, ensuring the call bell is in reach, referring
on to other health professionals, education, falls risk
identifiers, positioning close to the nurses station and
considering the use of chair/ bed alarms or lo lo beds.
While we did not collect data on the presence of inter-
ventions to reduce falls, it is likely some interventions
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would have been implemented for some participants
identified at high risk. At the moment there is not strong
evidence that these interventions do reduce falls in a
mixed acute and subacute hospital population [25].
However, it is possible that staff awareness of falls risk
and the presence of fall prevention interventions may
have reduced falls in the high risk group. This would
lower the sensitivity and positive predictive value of the
test. The other challenge when examining the predictive
validity of these falls tools in the hospital setting is that
participants are only under surveillance for a relatively
brief period of time; the median length of stay for partic-
ipants in this study was only 6 days. Many participants
identified at ‘high risk’ may be at risk of falls in the
longer term, but they did not fall during their relatively
brief hospital stay. This would also negatively impact on
the validity of the tool. It is also acknowledged that
obtaining falls data from incident reports may have
resulted in an underreporting of falls events. Despite
these limitations, the findings provide evidence indicat-
ing that neither the AHFRST nor the TNH-STRATIFY
were valid predictors of falls in this population.

Conclusion

While the simplified AHFRST had good agreement with
the previously validated TNH-STRATIFY, and there was
moderate agreement between tool completion by re-
search and clinical staff, both the TNH-STRATIFY and
AHEFRST had poor predictive validity in this population.
Non completion of falls screening tools by clinical staff
during routine care, which may reflect screening burden,
may further reduce the utility of these tools. The results
of this study highlight the importance of evaluating
screening tools in the local setting. Furthermore, alterna-
tive approaches to falls screening in the hospital setting,
including further exploring the role of clinical judge-
ment, should be explored.

Abbreviations
AHFRST: Austin Health Falls Risk Screening Tool; TNH-STRATIFY: The Northern
Hospital Modified St Thomas's Risk Assessment Tool

Acknowledgements
Nil

Funding
Funding for CS and KS positions was provided by the Victorian Department
of Health. The funders had no role in any part of the study.

Availability of data and materials

The datasets generated and analysed during this study are available in the
Austin Research Online, which is available at https://ahro.austin.org.au/
austinjspui/handle/1/16943.

Authors’ contributions

CS developed the initial study concept, all authors (CS, KS, LC) contributed to
protocol development and study design. KS was responsible for data
collection. LC was responsible for data analysis. All authors (CS, KS and LC)
contributed to data interpretation and manuscript preparation. All authors


https://ahro.austin.org.au/austinjspui/handle/1/16943
https://ahro.austin.org.au/austinjspui/handle/1/16943

Said et al. BMC Geriatrics (2017) 17:273

read and approved the final version of the manuscript and agree to be
accountable for all aspects of the work.

Ethics approval and consent to participate

Ethics approval was gained prior to commencement of the study (Austin
Health Human Research Ethics Committee LNNR H2013/05112). The ethics
committee approved a waiver of consent for this study, as assessments were
low risk and consisted of activities completed during routine clinical care.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Physiotherapy Melbourne School of Health Sciences, The University of
Melbourne, Level 7, Alan Gilbert Building, 161 Barry St, Parkville, VIC 3010,
Australia. “Department of Physiotherapy, Austin Health, Heidelberg, Australia.
3Statistics and Decision Analysis Academic Platform, The Florey Institute of
Neuroscience & Mental Health, Heidelberg, VIC 3084, Australia.

Received: 13 July 2016 Accepted: 16 November 2017
Published online: 23 November 2017

References

1. Kannus P, Khan KM, Lord S. Preventing falls among elderly people in the
hospital environment. Med J Aust. 2006;184(8):372-3.

2. Russell MA, Hill KD, Blackberry |, Day L, Dharmage S. Falls risk and functional
decline in older fallers discharged directly from emergency departments.

J Gerontol A Biol Sci Med Sci. 2006;61(10):1090-5.

3. Oliver D, Hopper A, Seed P. Do hospital fall prevention programs work? A
systematic review. J Am Geriatr Soc. 2000;48(12):1679-89.

4. Enloe M, Wells TJ, Mahoney J, Pak M, Gangnon R, Pellino T, Hughes S,
Leahy-Gross KM. Falls in acute care: an Academic Medical Center six-year
review. J Patient Saf. 2005;1(4):208-14.

5. Fonda D, Cook J, Sandler V, Bailey M. Sustained reduction in serious fall-
related injuries in older people in hospital. Med J Aust. 2006;184(8):379-82.

6. Morello RT, Barker AL, Watts JJ, Haines T, Zavarsek SS, Hill KD, Brand C,
Sherrington C, Wolfe R, Bohensky MA, et al. The extra resource burden of
in-hospital falls: a cost of falls study. Med J Aust. 2015;203(9):367.

7. Australian Commission on Safety and Quality in Health Care (ACSQHQ).
National Safety and quality health service standards. Sydney: ACSQHG; 2011.

8. Oliver D, Papaioannou A, Giangregorio L, Thabane L, Reizgys K, Foster G. A
systematic review and meta-analysis of studies using the STRATIFY tool for
prediction of falls in hospital patients: how well does it work? Age Ageing.
2008;37(6):621-7.

9. Barker A, Kamar J, Graco M, Lawlor V, Hill K. Adding value to the STRATIFY
falls risk assessment in acute hospitals. J Adv Nurs. 2011,67(2):450-7.

10. Walsh W, Hill KD, Bennell K, Vu M, Haines TP. Local adaptation and
evaluation of a falls risk prevention approach in acute hospitals. Int J Qual
Health Care. 2011;23(2):134-41.

11. Morse JM, Black C, Oberle K, Donahue P. A prospective study to identify the
fall-prone patient. Soc Sci Med. 1989;28(1):81-6.

12. Oliver D, Britton M, Martin FC, Hopper AH. Development and evaluation
of evidence based risk assessment tool (STRATIFY) to predict which
elderly inpatients will fall: casecontrol and cohort studies. BMJ. 1997;
315(7115):1049-53.

13. Walter S, Eliasziw M, Donner A. Sample size and optimal designs for
reliability studies. Stat Med. 1998;17(1):101-10.

4. Sim J, Wright C. The kappa statistic in reliability studies: use, interpretation,
and sample size requirements. Phys Ther. 2005,85(3):257-68.

15. World Health Organization. Falls. Available from http://www.who.int/
violence_injury_prevention/other_injury/falls/en/. Accessed 15 Apr 2015.

16.  Portney LG, Watkins MP. Foundations of clinical research:applications to
practice. 3rd ed. New Jersey: Pearson Education Inc.; 2009.

17. Youden WJ. Index for rating diagnostic tests. Cancer. 1950;3(1):32-5.

20.

21.

22.

23.

24.

25.

Page 6 of 6

Oliver D. Falls risk-prediction tools for hospital inpatients. Time to put them
to bed? Age Ageing. 2008;37(3):248-50.

Haines TP, Hill K, Walsh W, Osborn R. Design-related bias in hospital fall risk
screening tool predictive accuracy evaluations: systematic review and meta-
analysis. J Gerontol A Biol Sci Med Sci. 2007,62A(6):664-72.

Haines TP, Hill AM, Hill KD, McPhail S, Oliver D, Brauer S, Hoffmann T, Beer C.
Patient education to prevent falls among older hospital inpatients: a
randomized controlled trial. Arch Intern Med. 2011;171(6):516-24.

Hill A-M, McPhail SM, Waldron N, Etherton-Beer C, Ingram K, Flicker L,
Bulsara M, Haines TP. Fall rates in hospital rehabilitation units after
individualised patient and staff education programmes: a pragmatic,
stepped-wedge, cluster-randomised controlled trial. Lancet. 2015,385(9987):
2592-9.

Gugerty B, Maranda MJ, Beachley M, Navarro VB, Newbold S, Hawk W, Karp
J, Koszalka M, Morrison S, Poe SS, et al. Challenges and opportunities in
documentation of the nursing care of patients. Baltimore: Maryland Nursing
Workforce Commission; 2007.

National Institute for Health and Care Excellence. Falls in older people:
assessing risk and prevention (CG 161) clinical guideline. 2013.

Myers H, Nikoletti S. Fall risk assessment: a prospective investigation of
nurses' clinical judgement and risk assessment tools in predicting patient
falls. Int J Nurs Pract. 2003;9(3):158-65.

Cameron |, Gillespie L, Robertson M, Murray G, Hill K, Cumming R, Kerse N.
Interventions for preventing falls in older people in care facilities and
hospitals (review). Cochrane Database Syst Rev. 2012;12(12):CD005465. doi:
10.1002/14651858.CD005465.pub3.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://www.who.int/violence_injury_prevention/other_injury/falls/en/
http://www.who.int/violence_injury_prevention/other_injury/falls/en/
http://dx.doi.org/10.1002/14651858.CD005465.pub3

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Procedure
	Data analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

