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Abstract

Background
Slips, trips, and falls from standing posi� on are common and serious threats 
to older people (i.e. aged 65 years or older). The CAREFALL Triage Instrument 
(CTI) is an evidence-based and validated ques� onnaire to assess the risk 
of recurrent falling in these older people. Un� l recently, the CTI was only 
applied to older people who presented to the Emergency Department (ED) 
a� er a fall. Li� le is known, however, about recurrent falling and the value of 
the CTI in community-dwelling older people.

Objec� ve
The objec� ve was to establish the value of the CTI in assessing modifi able 
risk factors for recurrent falling in community-dwelling older people.

Methods
For this study, two cohorts were included. The fall-preven� on cohort 
included older people who a� ended the fall-preven� on and interven� on 
program. The ED cohort included pa� ents who presented to the ED of an 
urban academic teaching hospital a� er a fall. In total 245 older people in the 
fall-preven� on cohort were matched by age and gender to 245 pa� ents from 
the hospital ED cohort.

Results
There were 376 women (76,7%) ,the median age was 77.1 years. The number 
of individuals with recurrent falling was higher in the ED cohort (60.5%) 
compared with the fall-preven� on cohort (48.6%) (p=0.008). The median 
number of risk factors per individual was higher in the ED cohort (4; Inter 
Quar� le Range (IQR), 3-5) compared with the fall-preven� on cohort (3; IQR, 3-
4) (p<0.001). In both the fall-preven� on cohort and the ED cohort, the number 
of risk factors per individual correlated signifi cantly with recurrent falling. In 
the fall-preven� on cohort, each added risk factor accounted for a 36.5% higher 
chance of sustaining recurrent falls. In the ED cohort, each added risk factor 
accounted for a 37.5% higher chance of sustaining recurrent falls.

Conclusion
Based on the results of this study, the authors conclude that, although the 
prevalence of risk factors and recurrent falling is lower in the fall-preven� on 
cohort compared with the ED cohort, the CTI is a useful tool for assessing 
modifi able risk factors for recurrent falling in community-dwelling older people. 
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Introduc� on

Slips, trips, and falls from standing posi� on are one of the most common and 
serious threats to older people (i.e. aged 65 years or older). Every year in the 
Netherlands, over 70,000 older people present to Emergency 
Department (ED) a� er they have fallen.1 In older people, the high incidence 
of falls goes hand in hand with a high suscep� bility to injury. Twenty-seven 
percent (4,400 pa� ents) is hospitalized, commonly due to a fracture (79%).1 
In addi� on, falls in older people are associated with reduced func� oning, 
premature nursing home admissions and even death.2-4,5,6 This suscep� bility 
might be a� ributed to the high prevalence of co-morbid disease and related 
physiological deteriora� on.15 In addi� on, older people who have sustained 
one fall are at risk of falling again.7 
Over the years, mul� ple evidence-based guidelines for fall-preven� on have 
been formulated.8,9 These guidelines, however, were not incorporated in 
ques� onnaires for daily clinical prac� ce. The CAREFALL Triage Instrument (CTI) 
is an evidence-based self-administered ques� onnaire that was developed to fi ll 
in this niche.10 The purpose of the CTI is, besides a falls history ques� onnaire, 
to iden� fy modifi able risk factors for recurrent falling in older people who 
present to the ED a� er a fall. Based on the results of the CTI, pa� ents receive 
tailored advice to reduce their risk of falling. Furthermore, if indicated, 
pa� ents were invited to the Fall-Preven� on Clinic for further diagnos� c 
evalua� on and treatment.
Un� l recently, the CTI was only developed and validated for secondary 
preven� on in older people who presented to the ED a� er they had sustained 
a fall. These pa� ents can be considered as high-risk pa� ents since over 75% 
presented with recurrent falling.10 Over 30% of these pa� ents sustained 
serious consequences such as a fracture.11 In order to provide a wider 
preven� on of falls, a Dutch ini� a� ve was launched to contact older people 
in their home se�  ng. People were contacted by mail and invited to a special 
fall-preven� on and interven� on program as part of a preven� on program 
of their health insurance company. This program consisted of a specially 
equipped van that stopped at the clients homes. Within this program, the 
CTI was used to iden� fy modifi able risk factors for (recurrent) falls. Older 
people with modifi able risk factors were then presented an interven� on 
program based on their iden� fi ed modifi able risk factors for falling. 
Li� le is known, about the prevalence of modifi able risk factors and their 
associa� on with (recurrent) falls in this community-dwelling popula� on and 
possible diff erences compared with pa� ents visi� ng the ED a� er a fall, both 
measured with the CTI. 
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Objec� ve

The objec� ve of this study was to determine the value of the CTI in community- 
dwelling older people. Our hypothesis was that the CTI could also be applied 
to iden� fy modifi able risk factors for (recurrent) falls in community-dwelling 
older people with the same certainty as was shown in older people who 
visited the ED a� er a fall. 

Methods

Pa� ents 
For this study, two cohorts were included. The fall-preven� on cohort included 
people who par� cipated in the fall-preven� on and interven� on program. 
They entered the program between August 1, 2007 and June 1, 2008. The 
ED cohort included pa� ents who presented to the Academic Medical Center 
(AMC) ED, an urban academic teaching hospital, a� er a fall. These pa� ents 
visited the ED between November 1, 2004 and October 1, 2008. This study 
was approved by the Ins� tu� onal Review Board. 

Fall-preven� on cohort
Older people, all clients of a Dutch health insurance company, were contacted 
by mail and invited to par� cipate in the fall-preven� on and interven� on 
program. For this study, the clients with a history of falling were dis� nguished 
from clients that had never fallen before. Consequently, the clients with a 
history of falling were asked to complete the CAREFALL Triage Instrument 
(CTI). A total of 245 older people par� cipated in the fall-preven� on and 
interven� on program and completed the CTI. This cohort will further be 
referred to as the fall-preven� on cohort. 

ED cohort
As part of a standard procedure at the AMC, the ED charts of all pa� ents 
aged 65 years and older were reviewed daily by a dedicated research nurse. 
All pa� ents with an accidental fall from standing height were included in 
the CAREFALL study and database. Within one week a� er the ED visit, the 
included pa� ents received the CTI by mail. The pa� ents were asked to 
complete and return the CTI in the included pre-stamped return-envelope. 
The matched pa� ents that were selected from the CAREFALL database as 
part of this study will further be referred to as the ED cohort. 
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The CAREFALL Triage Instrument (CTI)
The Dutch Falls Preven� on Collabora� on developed and validated the CTI as a 
self-assessment ques� onnaire.10 It contains 44 items covering the frequency 
of falling, the circumstances of the fall, fall history and modifi able risk factors 
for falling. Based on these ques� ons, the CTI can iden� fy eight modifi able 
risk factors: ‘medica� on’, ‘balance and mobility’, ‘fear of falling’, ‘orthosta� c 
hypotension’, ‘mood’, ‘high-risk of osteoporosis’ as a modifi able risk factor 
for bone fractures, ‘impaired vision’, and ‘urinary incon� nence’. 

Matching the fall-preven� on and ED cohorts
In total, 245 consecu� ve older people from the fall-preven� on cohort were 
matched to 245 pa� ents in the CAREFALL database. In order to create two 
comparable cohorts, the fall-preven� on cohort and ED cohort were matched 
by gender and age. 

Sta� s� cal analysis
Sociodemographic data were expressed as percentages for categorical data, 
as mean and standard devia� on (SD) for normally distributed numerical 
data, and as median, range, and - where appropriate - inter-quar� le range 
(IQR=25 to 75%) for non-normally distributed numerical data. The Chi2 test 
was used to analyze the diff erences in dichotomous variables between 
groups. The Fisher’s exact test was used when small groups were involved. 
The Students T test was used to analyze diff erences in normally distributed 
con� nuous variables between groups. The Mann-Whitney U test was used 
for non-normally distributed variables. Correla� on between variables was 
assessed with the Pearson correla� on for normally distributed variables and 
the Spearman correla� on for non-normally distributed variables. 
In order to iden� fy risk factors for recurrent falling, all possible variables were 
tested in a univariate (binary) logis� c regression analysis. The risk factors 
that showed a signifi cant correla� on (i.e. p<0.05) with recurrent falling 
were entered in a mul� variate logis� c regression analysis using a backward 
stepwise approach. 
Outcome measures were number of risk factors associated with recurrent 
falling in the fall-preven� on cohort compared to the ED cohort. Furthermore, 
the number of community-dwelling older people with recurrent falling, their 
gender and age distribu� on, and the prevalence of modifi able risk factors in 
both cohorts were taken in to account. 
Data were analyzed using the Sta� s� cal Package for the Social Sciences 
(SPSS®) version 16.0.2 (SPSS Inc., Chicago, Illinois; USA). 
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Results

Pa� ent characteris� cs
Table 1 lists the characteris� cs of the two cohorts. The number of individuals 
with recurrent falling was higher in the ED cohort (60.5%) compared with the 
fall-preven� on cohort (48.6%) (p=0.008).

Risk factors in the fall-preven� on and ED cohort
Table 1 shows that three of the eight risk factors were more prevalent in 
the ED cohort. Risk factor ‘orthosta� c hypotension’ was more prevalent in 
the fall-preven� on cohort (p<0.001). The median number of risk factors per 
individual was higher in the ED cohort (4; IQR, 3-5) compared with the fall- 
preven� on cohort (3; IQR, 3-4) (p<0.001).

Risk factors and recurrent falling
Fall-preven� on cohort
Within the fall-preven� on cohort in the univariate regression analysis, one 
risk factor (‘impaired vision’) was associated with recurrent falling (Table 
2). Therefore, a mul� variate binary logis� c regression analysis was not 
a� empted. The number of risk factors per individual was associated with 
recurrent falling (p=0.002). Each added risk factor accounted for a 36.5% 
higher chance of sustaining recurrent falls. 

Fall-prevention cohort ED cohort p-value

Individuals n 245 245 ---

Female n  188 (76.7%) 188 (76.7%) ---

Age (years) med (IQR) 76.8 (72.1-82.1) 77.3 (72.2-81.8) ---

Recurrent falls n 119 (48.6%) 147 (60.5%) 0.008

Balance and mobility n 237 (96.7%) 226 (92.2%) 0.241

High risk of osteoporosis n 141 (57.6%) 161 (65.7%) 0.041

Impaired vision n 25 (10.2%) 39 (15.9%) 0.041

Urinary incontinence n 150 (61.2%) 157 (64.1%) 0.338

Mood n 67 (27.3%) 85 (34.7%) 0.079

Medication N 15 (6.1%) 142 (58.0%) <0.001

Orthostatic hypotension n 99 (40.4%)* 84 (34.3%)** <0.001***

Fear of falling n 44 (18.0%) 49 (20.0%) 0.491

Risk factors (number) med (IQR) 3 (3-4) 4 (3-5) <0.001

Table legend: n: Number; med: Median; IQR: Inter Quartile Range; * Assessable in  152 individuals (62.0%); ** Assessable in 210 
individuals (85.7%); *** Significantly more prevalent in the ED cohort. 

Table 1. Pa� ent characteris� cs and risk factors in the fall-preven� on cohort and ED cohort.
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Emergency Department cohort
Four of the eight risk factors were associated with recurrent falling in the ED 
cohort (Table 3). 

Mul� variate binary logis� c regression analysis revealed that ‘high risk of 
osteoporosis’ and ‘fear of falling’ were individually associated with re-
current falling. The number of risk factors per individual was associated with 
recurrent falling. Each added risk factor accounted for a 37.5% higher chance 
of sustaining recurrent falls. 
Figure 1 shows that the risk of recurrent falling within the ED cohort increases 
as the number of risk factors per individual is increased. This increasing risk 
was observed in both the fall-preven� on cohort and the ED cohort. 

Univariate regression analysis

Variable p-value OR 95% CI (for OR)

Impaired vision 0.045 2.458 1.019-5.933

Sum of risk factors per individual 0.002 1.365 1.118-1.662

Table legend: OR: Odds Ratio; 95% CI: 95% Confidence Interval

Table 2. Variables associated with recurrent falls in the fall-preven� on cohort.

Univariate regression analysis Multivariate regression a

Variable p-value OR 95% CI (for OR) p-value OR 95% C

High risk of osteoporosis 0.002 2.434 1.402-4.225 0.005 2.472 1.323-

Impaired vision 0.046 2.195 1.013-4.752

Urinary incontinence 0.035 1.793 1.043-3.080

Fear of falling <0.001 5.168 2.209-12.092 0.001 4.894 1.918-

Sum of risk factors per individual 0.001 1.375 1.148-1.646 - - -

Table legend: OR: Odds Ratio; 95% CI: 95% Confidence Interval

Table 3. Variables associated with recurrent falls in the ED cohort.
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Discussion

This ar� cle compares the prevalence of risk factors for falls and recurrent 
falling in a fall-preven� on cohort with an ED cohort. It showed that the 
CAREFALL Triage Instrument (CTI) is a useful tool for assessing risk factors in 
community-dwelling older people. The CTI, a 44 ques� on self-assessment 
ques� onnaire, was originally developed in pa� ents who visited the ED a� er 
a fall. This was the fi rst � me the CTI was used in a popula� on of community-
dwelling older people that did not necessarily visit the ED a� er a fall. 
These two cohorts were chosen because they were considered to represent 
the highest risk for (recurrent) falling (ED cohort) and the lowest risk of 
(recurrent) falling (fall-preven� on cohort) with the popula� on of older 
people. This considera� on proved to be correct. The number of individuals 
with recurrent falling was signifi cantly lower in the fall-preven� on cohort 
compared with the ED cohort. Also, the number of risk factors per individual 
was signifi cantly lower in the fall-preven� on cohort compared with the ED 
cohort. 
In the fall-preven� on cohort, the CTI proved to be a valuable tool for assessing 
risk factors for a fall and for (recurrent) falls in community-dwelling older 
people. Within the fall-preven� on cohort, the number of risk factors per 
individual correlated signifi cantly with recurrent falling. This is in line with 
literature.12 The risk of recurrent falling increased with the number of risk 
factors. This is mainly observed in the individuals with two to six risk factors. 
In both cohorts the number of individuals with two or less risk factors or with 
six or more risk factors was low. 
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Figure 1. The risk of recurrent falls as a func� on of the number of risk factors per pa� ent.
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A few limita� ons of this study need to be addressed. First, the CTI is a self-
assessment instrument which may have consequences for some of the 
answers as the cogni� on of the pa� ents could not be tested equally in both 
cohorts, which might have infl uenced the reliability of the ques� onnaire. 
This might have infl uenced these fi ndings because cogni� ve impairment has 
been associated with recurrent falling. De test-retest reliability of the CTI 
and other proper� es of the CTI have been published elsewhere.10 Second, 
the fall-preven� on cohort may consist of pa� ents with recurrent falling that 
dated from longer ago than the ED cohort because they did not present 
immediately a� er the fall. This � me frame may have infl uenced their answers 
as it may have infl uenced their recall. But, since the majority of ques� ons in 
both cohorts are related to recent experiences, the infl uence of the � me 
frame may be of minor relevance for the outcome of this study. However, for 
reasons of clarity we le�  this out of the analyses of this study. 

Mul� ple studies and guidelines have focussed on mul� factorial fall-risk 
assessment in order to provide single or mul� ple interven� ons aimed 
at reduc� on of the risk of recurrent falling.8,13,14 It was shown that the 
combina� on of risk factors, rather than individual risk factors, counts for the 
risk of recurrent falling. Although the ongoing discussion about the eff ect of 
mul� ple interven� ons to prevent new falls to occur is s� ll in the scope of an 
interna� onal discussion, broader preven� on in community-dwelling older 
people should delay the occurrence of injury and ED visits. 

Conclusion 

Based on the results of this study, we conclude that the prevalence of risk 
factors and recurrent falling is lower in the fall-preven� on cohort compared 
with the ED cohort. The CTI is a valuable and valid tool for assessing modifi able 
risk factors and recurrent falling in community-dwelling older people. A self-
assessment instrument like the CTI may increase the awareness in older 
people. It is a useful tool in preven� on of falls and case-management of 
older people with or without mul� ple risk factors. 
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