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ABSTRACT 

Objective: To compare the effectiveness of the STRATIFY falls tool with nurses 

clinical judgment in predicting patient falls. 

Study design and setting: A prospective cohort study was conducted amongst in-

patient of an acute tertiary hospital. Participants were patients over 65 years admitted 

to any hospital unit. Sensitivity, specificity and positive and negative predictive 

values of the instrument and nurses clinical judgement in predicting falls were 

calculated.  

Results: 788 patients were screened and followed up during the study period. Falls 

prevalence was 9.2%. Of the 335 patients classified as being ‘at risk’ for falling using 

the STRATIFY tool, 59 (17.6%) did sustain a fall (sensitivity .82, specificity .61, 

positive predictive value .18, negative predictive value .97). Nurses’ judged that 501 

patients were at risk of falling and, of these, 60 (12.0%) fell (sensitivity .84, 

specificity .38, positive predictive value .12, negative predictive value .96). The 

STRATIFY correctly identified significantly more of the patients as either fallers or 

non-fallers than nurses (p = 0.027). 

Conclusion: Considering the poor specificity and high rates of false positive results 

for both the STRATIFY tool and nurse’s clinical judgement, we conclude that neither 

of these approaches are useful for screening for falls in acute hospital settings.  

 

Key words: Accidental falls; sensitivity and specificity; positive and negative 

predictive value; aged; hospitals, teaching. 

Running title: Screening or clinical judgement for falls risk  

Word Count: Abstract 200 words; body text 2040.
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What is new? 

 

Key findings - Nurses clinical judgement was no better than the 

STRATIFY falls screening tool in predicting 

which patients would fall 

- The proportion of false positive results was 

unacceptably high, using either nurses’ clinical 

judgement or the STRATIFY tool. 

What this adds to what 

was known 

- This is the first study to test nurses clinical 

judgement and the STRATIFY tool in acute 

tertiary facility 

- It is the largest study to date but matches results 

from other centres 

What is the implication, 

what should change now 

- Patients in acute facilities should not be routinely 

screened for their risk of falling using the 

STRATIFY falls screening tool. It remains unclear 

if other tools may be useful. 

- Future research should focus on evaluating 

interventions that claim to prevent falls.  
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INTRODUCTION 

Patient falls are not uncommon in hospital settings with prevalence estimates between 

0.02% and 12.2% [1], [2], and [3]. Most falls are not serious but a small proportion; 1 

- 4% result in serious injury [4], [5], and [6]. Because of this, many hospitals have 

implemented routine screening to assess a patient’s risk of falling, followed up with a 

more focused assessment of those deemed to be at ‘high risk’. [7], [8], and [9]. One of 

the problems with this approach is that screening tools may have high false positive 

rates, over estimating the number of patients at high risk of falling. For example the 

false positive rates for the STRATIFY screening tool range between 37% and 85% 

[7], [10], [11], [12], [13], [14] and [15]. Such over estimation may lead to valuable 

resources being squandered on those who will not fall. Or, more seriously, screening 

results may be ignored completely because of the impossibility of following up on the 

large number of patients deemed to be at high risk.   

 

An alternative to using a falls screening tool is to rely on clinical judgement. Three 

studies have assessed nurse’s clinical judgement in predicting which patients may fall.  

The first of these compared the Morse Fall Scale and the Functional Reach test with 

nurse’s clinical judgement [16]. Similar results were reported irrespective of the 

assessment method used and the investigators concluded that standardized tests were 

no better than nurse’s clinical judgement in predicting falls. The second study was 

conducted in two aged care and rehabilitation wards in an acute tertiary hospital in 

Australia [17]. Two falls assessment tools were compared with nurse’s clinical 

judgement. Each methods showed good sensitivity but had low positive predictive 

values; that is they were performed poorly in terms of their ability to accurately 

discriminate between those with and without a high risk of falling. In the most recent 
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study, the Downtown and the STRATIFY falls risk assessment tools were compared 

with clinical judgement (based on observation of wandering behaviour). Although 

clinical observation was shown to have a higher overall accuracy than either of the 

screening tools, none of the strategies could be recommended due to their low 

predictive capacity [18]. 

 

In Australia, the STRATIFY falls tool has been recommended for routine use in acute 

hospital settings [19] Two studies have shown that nurses’ clinical judgement is as 

effective as using a risk assessment instrument in predicting which patients will fall. 

However, neither of these studies included the STRATIFY tool, nor has the 

STRATIFY tool been tested in an Australian setting. Consequently, there was an 

urgent need establish clear evidence of benefit, before widespread introduction of the  

screening tool. The purpose of the present study was to test the STRATIFY falls risk 

assessment tool in an acute hospital setting and to compare screening outcomes with 

nurses clinical judgment. 

 

METHODS 

Population 

We included in-patients from a 982 bed general, tertiary referral teaching hospital 

admitted to internal medical, surgical, orthopaedic, psychiatric, oncology or geriatric 

rehabilitation services. We obtained Human Research Ethics approval to extract 

follow-up data from patient records. 

 

Instrument 



 6 

The STRATIFY tool consists of five items assessing: whether a patient was admitted 

with a fall or has fallen since admission, if they are agitated, have visual impairment, 

require frequent toileting, or have high transfer/mobility needs using the Barthel 

scoring system. Each item is scored with a ‘yes’ or ‘no’ and equal value is assigned to 

each risk. ‘Yes’ is scored as 1 and ‘no’ as 0. The authors suggest a score of equal to or 

greater than 2 be used as a cut off score to determine risk of falling [10]. Apart from 

the first item, no clear definitions are provided.  

 

Design 

We used a prospective cohort study to compare the ability of the STRATIFY tool to 

predict a patient’s risk of falling with nurses clinical judgment.  

 

Procedure 

All patients 65 years and over were assessed for their risk of falling within 48 hours of 

admission by research officers trained in the use of the STRATIFY tool. Information 

was gathered either from patient notes or from the nurse caring for the patient. At the 

same time, the nurse caring for the patient was asked if they thought the patient was at 

risk of falling. The nurse was unaware of the STRATIFY score at this time; the 

response was documented as ‘yes’ or ‘no’. To establish whether a patient fell during 

their hospital stay we reviewed weekly printouts from the hospital’s ‘Patients 

Incidence Reports’ data base and, on hospital discharge, the medical record of each 

patient was examined for evidence of a fall. 

 

Outcome  
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We used the World Health Organisation definition: ‘A fall is an event which results in 

a person coming to rest inadvertently on the ground or floor or other lower level’ for 

the primary outcome or ‘gold standard’[20]. 

 

Analysis 

Data were entered and analysed using SPSS version 15.0. Descriptive statistics 

(frequencies or means and standard deviations SDs) were used for baseline 

demographic and risk factor characteristics. The sensitivity (ability to correctly 

classify those who fall), specificity (ability to correctly classify those who do not fall), 

positive predictive value (ability to predict those who will fall) and negative 

predictive value (ability to predict those who will not fall) [21] of the STRATIFY tool 

and nurses’ clinical judgement were calculated using a two by two table for each test. 

The recommended cut-off point of < 2 was used for the STRATIFY tool analysis.  

 

RESULTS 

Baseline and risk factor data are based on 801 patients who were screened between 

17
th

 March and 24
th

 October 2007. Follow-up data was unavailable for13 patients; so 

outcome data was derived from the remaining 788 (98.4%) patients. Of those 

screened 348 (43.5%) were medical patients, 306 (38.2%) were surgical, 55 (6.9%) 

were from oncology wards, 46 (5.7%) were patients in the extended stay or geriatric 

assessment and rehabilitation units, 37 (4.6%) were mental health patients and the 

remaining nine (1.1%) were from our infectious diseases unit. The mean age of the 

sample was 77.7 years [standard deviation (SD) 7.89)] and the mean length of stay 

was 27.7 days (range 1 – 224 days; SD 31.74). A total of 394 (49.2%) participants 

were male, 260 (32.5%) had experienced a previous fall, 178 (22.2%) were classified 
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as ‘agitated’, 154 (19.2%) were visually impaired and 235 (29.3%) required frequent 

toileting. According to the Barthel scoring system, 312 (39.0%) patients had a 

transfer/mobility risk. Using the STRATIFY screening tool, 335 (42.5%) patients 

were classified as being at risk for falling. On ten occasions, nurses’ estimate of the 

patients risk for falling was not obtained. Of the remaining 778 patients, nurses’ 

judged 501 (64.4%) patients as a falls risk.  

 

Primary outcome 

Of the 335 patients classified as being ‘at risk’ for falling using the STRATIFY tool, 

59 (17.6%) did sustain a fall, the false positive rate was 82.4% and the false negative 

rate was18.1%. Adjusting the cut off point upwards, decreased sensitivity but 

increased specificity and the positive predictive value. Nurses’ judged that 501 

patients were at risk of falling and, of these, 60 (12.0%) fell. The false positive rate 

for nurse’s clinical judgement was 88.0% but the false negative rate fell to 4.0%. 

Table 1 shows our data against results from other validity studies. The STRATIFY 

correctly identified significantly more of the patients as either fallers or non-fallers 

than nurses (p = 0.027). 

 

DISCUSSION. 

Falling is the one of the most frequently reported adverse events in hospital settings 

and is associated with significant morbidity [6] and health care costs [22]. Despite 

being of such concern, it is often difficult to identify which patients will fall. Because 

of this, screening for risk factors associated with falling has become commonplace. 

The ideal screening situation involves the use of an inexpensive,
 
non-invasive, easily 

reproducible test that has a high level
 
of sensitivity, specificity, and predictive value 
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and that will
 
detect a common problem that can be treated and that if left

 
untreated 

results in considerable morbidity and mortality [23]. Fall prevention is an area in 

which screening is clearly justified; however, the screening test of choice remains
 

debatable.  

 

Although the STRATIFY tool is widely used for this purpose, there is conflicting 

evidence about its validity [7], [10], [11], [12], [13], [14] and [15]. While the studies 

conducted by the author of the instrument concluded that the STRATIFY was a 

clinically useful predictive tool; [10] subsequent studies have suggested that original 

results may have been overly optimistic and have advised caution with its use [7], 

[11], [12], [13], [14] and [15]. Differences in the clinical characteristics of patients 

may explain these differences, although most studies have drawn their samples from 

similar settings. The results of our study reinforce the observation that the STRATIFY 

tool is a poor predictor of falling; because, although the sensitivity was reasonable at 

82%, the majority of patients with a positive screen did not fall. Results may have 

been improved if we had weighted risks in terms of their predictive value [24] but we 

were keen to test the falls tool in the form recommended for use in our hospital by the 

Australian Council for Safety and Quality in Health Care [19]. 

 

Nurses predicted fewer of the patients who did fall (12%) compared with the 

STRATIFY tool (18%) but their clinical judgment of falls risk showed similar 

sensitivity to the falls screening tool.  However, because nurses classified fewer 

patients as low risk than the STRATIFY tool, the specificity was unacceptably low at 

38%. Table 1 shows that our findings are congruent with both of the previous studies 

of clinical judgement, where patient’s risks were overestimated, leading to an inability 



 10 

to effectively discriminate between those who would and those who would not fall 

[16] and [17]. Perhaps the clinical judgement of nurses would have been improved if 

the question had been “do you think this patient needs ‘one to one nursing’ to prevent 

a fall?”  

 

Poor predictability of both the STRATIFY tool and nurses clinical judgement is 

probably best explained by the high incidence of co-morbidities amongst hospital 

inpatients, placing many in the high risk category; combined with a relatively low 

falls rate, around 9%. As positive and negative predictive values are directly related to 

the prevalence of the problem in the cohort [22] it is perhaps not surprising that the 

instrument performs better in populations where more falls occur.  

 

This of course raises the question about whether screening should be conducted at all 

where falls rates are low, given the potential costs consequences of providing a false 

positive screen. For example, categorising the patient as ‘at risk’, either by a falls 

screening tool or by nurse’s clinical judgement, indicates that a full assessment by 

other members of the health care team should follow [19]. While screening itself is 

relatively cheap, five minutes or so of nursing or occupational therapist’s time, 

follow-up assessment and is more costly, involving, at least, a medical review and 

generally additional assessment by physiotherapists, dieticians and the like.  

 

In addition, most falls are of a minor nature. Unfortunately we did not classify falls 

outcome as minor or major this study. However, Vassallo et al (2005) noted that, of 

those who fell in rehabilitation wards, 30% sustained an injury and only 5 (2.1%) of 

these were serious [25]. If we had included only those falls requiring treatment, the 
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false positive rate would have been even higher. This is not to say that we should stop 

trying to identify those at risk for falling in acute settings but to suggest that a 

different approach is needed. This may involve a second low-cost appraisal, between 

the initial screen and a full assessment. Perhaps a completely new instrument for acute 

settings based on contemporary risk factors [15] and root cause analyses is required. It 

is also perhaps timely to undertake a rigorous cost-effectiveness analysis of routine 

screening for falls risk in acute settings. This should involve measures such as the cost 

of screening; assessment costs; interventions implemented; additional length of 

hospital stay; and potential savings from avoiding injury or death. Standard 

instruments such as ‘disability-adjusted life years’[26] and ‘health-related quality of 

life’[27] should be used to measure outcomes. 

 

LIMITATIONS 

There were several limitations to this study. First, participants in the study were 

heterogeneous, drawn from all hospital wards. This may have affected the accuracy of 

the instrument but this seems unlikely. The tool asks the rater to simply identify 

whether certain risks are present; so answers should not be affected by the ward in 

which the patient is nursed. Second, the nurse caring for the patient at the time was 

asked, in his or her opinion, if the patient was at risk of falling. We regularly use relief 

staff so it is possible that the nurse was unfamiliar with the patient’s true risk level.  In 

addition we did not conduct any formal inter-rater reliability testing among the four 

research nurses who collected data. However, there was extensive discussion and 

agreement about the meaning of items on the questionnaire before it was used, so we 

do not expect that this would have affected outcomes. Finally, there is also a 

possibility that not all falls were recorded in either the patients’ medical record or on 
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the hospitals adverse event reporting system, affecting the accuracy of both screening 

methods.  

 

CONCLUSION 

Considering the poor specificity and high rates of false positive results for both the 

STRATIFY tool and nurse’s clinical judgement, we conclude that neither of these 

approaches are useful for screening for falls in acute hospital settings.  
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Table 1. Validity of falls assessment methods across studies 

Study Year Falls rate Setting Mean age  Sensitivity Specificity PPV* NPV† 

Eagle et al
18

 (n = 98) 

  Functional reach test 

  Morse Falls Scale 

  Nurses clinical judgement 

1999 30.6 Aged care & rehabilitation 

wards 

69.0  

.76 

.72 

.76 

 

.34 

.51 

.49 

 

.33 

.38 

.39 

 

.77 

.81 

.83 

Myers & Nikoletti
19

 (n = 226) 

   Falls assessment tool 1 

   Falls assessment tool 2 

   Nurses clinical judgement 

2003 15.0 Aged care & rehabilitation 

wards 

84.9  

.91 

.91 

.88 

 

.25 

.27 

.26 

 

.18 

.18 

.18 

 

.94 

.94 

.92 

Vassallo et al (n = 200) 

   Downtown 

   STRATIFY 

   Clinical judgement (wandering) 

2008 25.5 

 

 

 

Geriatric rehabilitation 

hospital 

80.9  

.92 

.82 

.43 

 

.36 

.34 

.91 

 

.33 

.30 

.61 

 

.93 

.85 

82.3 
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Webster (n = 783)
 
 

  STRATIFY 

Using 1 as the cut point 

Using 2 as the cut point 

Using 3 as the cut point 

Using 4 as the cut point 

Nurses clinical judgement 

2008 9.2 Acute tertiary hospital 77.7  

 

.93 

.82 

.45 

.25 

.85 

 

 

.29 

.61 

.83 

.95 

.38 

 

 

.12 

.18 

.22 

.35 

.12 

 

 

.98 

.97 

.94 

.93 

.96 

 

* Positive predictive value 

 † Negative predictive value 
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