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Abstract 

Objec� ve
To validate the CAREFALL Triage Instrument (CTI), a self-administered 
ques� onnaire concerning modifi able risk factors for recurrent falls in older 
fall-pa� ents.

Methods
This study in fall-pa� ents aged 65 years or older was performed at the 
Emergency Department of a ter� ary university hospital in the Netherlands. 
The construct validity was determined in 200 pa� ents and 100 matched 
controls. The test-retest reliability was determined in 27 pa� ents who 
answered the CTI twice. The clinical validity was determined in 111 high risk 
pa� ents who visited the Fall-Preven� on Clinic (FPC). The risk factors were: 
medica� on, balance and mobility, fear of falling, orthosta� c hypotension, 
mood, high risk of osteoporosis, impaired vision and urinary incon� nence.

Results
Construct validity: recurrent falls correlated with more risk factors. Age, female 
gender, and six risk factors correlated with recurrent falls. Clinical validity: 
the agreement between the CTI and FPC was fair for ‘balance and mobility’, 
‘orthosta� c hypotension’, and ‘urinary incon� nence’, moderate for ‘mood’, 
‘fear of falling’, and ‘high risk of osteoporosis’, and substan� al for ‘medica� on’, 
and ‘impaired vision’. Test-retest reliability: the agreement between the two 
CTI’s was substan� al for ‘medica� on’, ‘high risk of osteoporosis’, moderate 
for ‘balance and mobility’, ‘mood’, fair for ‘orthosta� c hypotension’, ‘impaired 
vision’ and ‘urinary incon� nence’, and poor for ‘fear of falling’.

Conclusion
The CTI is reliable and valid in assessing risk factors for recurrent falls in older 
fall-pa� ents. 
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Introduc� on

Background
Every year in the Netherlands, approximately 70,000 older pa� ents, i.e. 
aged 65 years or older, present to Emergency Departments (ED) a� er they 
have fallen.1 Twenty-seven percent of these pa� ents (4,400 pa� ents) are 
hospitalized, commonly due to a fracture (79%).1 Falls are one of the most 
common and serious threats to older persons because they come with 
considerable morbidity, reduced func� oning, premature nursing home 
admissions or even death.2-4 
In the majority of older persons, the high incidence of falls is combined with a 
high suscep� bility to injury. The suscep� bility to injury originates from the high 
prevalence of co-morbid disease and age-related physiological deteriora� on 
and could cause a mild fall to have serious consequences.5,6 
A� er a fall with injury, many older pa� ents present to the ED. These ED’s tend 
to be busy, dynamic, and large volume services, in which � me for detailed 
history taking is scarce. ED personnel commonly focus on the fall-related 
injury, without systema� cally assessing the underlying cause and func� onal 
consequences or recognizing possibili� es for preven� ve interven� ons. 
Therefore, poten� al modifi able causes and risk factors for (recurrent) falls 
are o� en overlooked, resul� ng in a persistent risk of recurrent falls. 
Several randomized controlled trials have presented recommenda� ons 
for mul� factorial interven� ons, focusing on modifi able risk factors. These 
interven� ons, when off ered through a systema� cal and interdisciplinary 
approach, can signifi cantly decrease the risk of recurrent falls and limit the 
degree of func� onal impairment for high risk people.7-9 Older pa� ents who 
may benefi t from a mul� factor interven� on are diffi  cult to iden� fy, since 
many are unaware of their increased risk of falling and do not report those 
issues to their physicians.10 

Importance
Mul� ple evidence-based cost-eff ec� ve guidelines addressing preven� ve 
measures have been developed.11,12 Although these guidelines and fall-risk 
models took a great eff ort to develop, less eff ort was taken to bring these 
recommenda� ons into prac� ce at the sites where they are needed most. 
This is why it was decided to develop the CAREFALL Triage Instrument (CTI). 
The CTI was designed to iden� fy modifi able risk factors for recurrent falls in 
the elderly popula� on. Based on the results of the CTI triage for pa� ents at 
high risk of recurrent falls could be off ered including an advice or a visit to 
the Falls Preven� on Clinic (FPC) for further evalua� on and treatment. 
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Goal
Primary aim of this study was to determine the validity and test-retest 
reliability of the CTI. The hypothesis was that the CTI is a valid and reliable self-
assessment instrument for iden� fying modifi able risk factors for recurrent 
falls in older persons. 
 

Methods

The CAREFALL Triage Instrument 
The CTI was developed on behalf of the Dutch Falls Preven� on Collabora� on, in 
which more than seventeen university and large general hospitals collaborate. 
This consor� um cons� tutes the CAREFALL study group. Modifi able risk 
factors were defi ned as risk factors that can be improved or removed by 
an interven� on, however, interna� onal standard defi ni� ons are lacking. 
Therefore, based on the literature and the opinion of a mul� disciplinary 
expert panel, posi� ve scores for eight modifi able risk factors were defi ned. 
2,7,10,13-23 These modifi able risk factors were: ‘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’ (Table 1). A� er pre-tes� ng the fi rst version of the 
CTI in 181 fall-pa� ents, the number of response categories was diminished 
to facilitate the comple� on of the ques� onnaire. The resul� ng fi nal 44 
item CTI contained three ques� ons concerning the frequency of falling, 
three ques� ons about the circumstances of the current fall, fi ve ques� ons 
concerning the fall history, and 33 ques� ons regarding modifi able risk factors 
(Appendix I).

Study design
This is a single center, case-comparison study as part of an ongoing cohort 
study. 

Se�  ng
The Academic Medical Center (AMC) in Amsterdam is a ter� ary university 
teaching hospital with an area of care of 230.000 inhabitants. On average, 
98 pa� ents are evaluated at the AMC ED daily. Most pa� ents (78%) are self-
referred while other pa� ents are referred by their general prac� � oner or 
brought in by an ambulance. 
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Selec� on of par� cipants
As part of a standard procedure at the AMC, the ED charts of all pa� ents 
of 65 years and older were reviewed daily by a dedicated research nurse 
between July 1, 2004, and July 30, 2006. Only pa� ents with an accidental fall 
from standing posi� on were included in the CAREFALL database. Within one 
week a� er the ED visit, the included pa� ents received the CTI with a le� er 
explaining its purpose and a request to complete and return it in the included 
pre-stamped return-envelope. The CTI was self administrable; however, 
pa� ents were allowed to receive help from their spouse or rela� ves. Two 
weeks a� er the CTI was sent, non-responders were reminded by telephone. 
Final response rate was 59.3%.24 Pa� ents with an increased risk of recurrent 
falls, defi ned as three or more risk factors as iden� fi ed by the CTI, were 
contacted and invited to a� end the special Fall-Preven� on Clinic (FPC). 

Modifiable risk factor Definition

Medication •Using three or more medications, independent of its type, and/or
•Using sedative-, psychoactive, anti hypertensive, or diuretic medication. 

Balance and mobility •Difficulties in walking, and/or
•Use of an aid for walking, and/or
•A lack of balance, and/or
•Pain in feet or legs, and/or
•Reduced felling in feet or legs, and/or
•Reduced strength in one or both feet, and/or 
•Stiffness of the joints

Fear of falling A score of 5 or more on the scale from 1 (no fear of falling) to 10 (a very large fear of 
falling) on the question: “are you afraid to fall?” 

Orthostatic hypotension One or more of the nine concerning  CTI  questions  for orthostatic hypotension 
answered positive

Mood •Feeling down or depressed, and/or
•Loss of interest
Both within the last month

High risk of osteoporosis Patients with a fracture after the age of 50, and/or a fracture of a vertebra, and/or two 
of the three following factors positive: 
•Mother suffered hip fracture
•Low body weight (men < 67kg, women <60kg)
•Severe immobility

Impaired vision •Unable to read the newspaper, even with (magnifying) glasses or a loupe, and/or
•Substantial reduction in eyesight in de past 6 months

Urinary incontinence •Daily problems with urinary incontinence, and/or 
•Need to get out of bed twice or more per night to visit the toilet

Table 1. The defi ni� ons of the eight modifi able risk factors.
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Methods of measurement
For this valida� on study, three series of pa� ents were composed. Firstly, to 
determine the construct validity of the CTI, 100 volunteer Dutch speaking 
pa� ents were recruited from the AMC Department of Internal Medicine 
Outpa� ent Clinic. In order to reduce selec� on bias, each pa� ent in this 
group (comparison-group) was matched to two pa� ents from the CAREFALL 
database with the same age and gender, composing a group of 300 pa� ents 
(100 comparison-pa� ents and 200 fall-pa� ents (fall-group)). Secondly, data 
of a consecu� ve series of 111 pa� ents (October 2004 through July 2006) 
who a� ended the FPC a� er triage were used to calculate the clinical validity. 
Thirdly, a consecu� ve series of 27 pa� ents (June 2004 through August 2004) 
in whom the CTI was re-administered by telephone call two weeks a� er 
returning the fi rst CTI, was used to determine the test-retest reliability of 
the CTI. 

Outcome measures
The main outcome measures in this study are the construct validity, the 
content validity, the test-retest validity, and the clinical validity. 

Primary data 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 - quar� les for non-normally 
distributed numerical data. Data were analyzed using the Sta� s� cal Package 
for the Social Sciences (SPSS) version 12.0.2 (UK; 2004). 

Construct validity
Construct validity refers to the extent to which an instrument captures the 
underlying concept that it purports to measure. Construct validity in this 
study was defi ned as both the ability of the CTI to iden� fy the correla� on 
between groups, age and gender, and the number of risk factors for falling, 
and the correla� on of age, gender, and risk factors with the presence of 
recurrent falls. The number of risk factors in the fall-group was expected to 
be higher than in the comparison-group. Furthermore, the number of risk 
factors was expected to be posi� vely related to age. The risk factor ‘high risk 
of osteoporosis’ was expected to be higher in women. 
For the assessment of the construct validity, the group of 300 pa� ents was 
divided into two groups (one fall or less versus recurrent falls in the past year, 
with both groups containing fall-pa� ents and comparison-pa� ents). Older 
age and female gender were expected posi� vely associated with recurrent 
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falls. Both the presence of individual risk factors and the total number of risk 
factors were expected to be posi� vely associated with recurrent falls. 
The diff erence in prevalence of individual risk factors between groups was 
tested using a Chi² test. The diff erence in number of risk factors between 
groups was compared using the Mann-Whitney U test. Diff erences were 
considered sta� s� cally signifi cant at p<0.05.
Univariate logis� c regression analysis was used to assess the rela� on between 
the presence of risk factors and the presence of recurrent falls. The infl uence 
of the individual risk factors was expressed as Odds Ra� o (OR) with a 95% 
Confi dence Interval (CI). Rela� ons were considered signifi cant at p<0.05. 

Clinical validity
Clinical validity refers to the extent to which the pa� ent evalua� on with the 
instrument agrees with the evalua� on by a trained physician. The clinical 
validity in this study was defi ned as the agreement between the CTI and the 
clinical assessment at the FPC on the presence or absence of the individual 
risk factors and the total number of risk factors per pa� ent. 
At their fi rst visit to the FPC, a standard but unblinded assessment was 
performed to determine the risk factors. In this assessment, the same criteria 
for the presence or absence of risk factors were used as the CTI (Table 1). If 
deemed necessary, further clinical tests and follow-up were arranged at the 
FPC. 
The agreement on the total number of risk factors was calculated using the 
Intraclass Correla� on Coeffi  cient (ICC). The agreement between the CTI and 
FPC on the presence individual risk factors was calculated with the Kappa 
value. The agreement was judged as poor when the Kappa or ICC was 0.20 or 
less, fair when 0.21 to 0.40, moderate when 0.41 to 0.60, substan� al when 
0.61 to 0.80 and good when 0.81 or more.25 The agreement between the CTI 
and the FPC was expected to be moderate to good for the number of risk 
factors as well as the individual risk factors. 

Test-retest reliability
The test-retest reliability refers to the extent to which the instrument 
measures the same when it is administered twice to the same pa� ent. The 
test-retest reliability in this study was defi ned as the agreement between 
the fi rst self-administered CTI and the second telephonically administered 
CTI within the group of 27 pa� ents who answered the CTI twice. Agreement 
was again calculated using the ICC for the number of risk factors and Kappa 
sta� s� c for the presence of individual risk factors. Both observa� ons were 
expected to have good agreement. 
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Results

Pa� ent characteris� cs
Demographical and clinical characteris� cs of the subjects are displayed in 
Table 2. 

Signifi cantly more pa� ents in the fall-group had a posi� ve history of falling 
(i.e. recurrent falls) than pa� ents in the comparison group (p<0.001). 
Furthermore, in the preceding year, pa� ents from the fall-group had 
sustained more falls than the comparison-group (p<0.001). Table 3 shows 
the prevalence of risk factors in the fall-group and the comparison group. 
The prevalence of the factor ‘high risk of osteoporosis’ was higher in women 
than in men (p<0.001). 

Content validity
The fi rst paragraph of the methods sec� on demonstrates that the CTI includes 
all relevant items and therefore establishes the content validity. 

Construct validity
Table 3 shows that there was a strong trend (p=0.053) towards more risk 
factors in the fall-group than in the comparison-group. Furthermore, 
‘impaired vision’ and ‘high risk of osteoporosis’ were more prevalent in the 
fall-group (p=0.002 and p<0.001 respec� vely). In contrast, the prevalence of 
‘urinary incon� nence’ was higher (p<0.001) in comparison-pa� ents. 
The prevalence of recurrent falls was signifi cantly higher in the fall-group 
than in the comparison group (p<0.001). 

Fall group
(n=200)

Comparison
group
(n=100)

P-value (fall
vs. 
Comparison)

Tets-retest
group (n=27)

FPC group
(n=111)

P-value
(fall vs. 
FPC)

Age (med; IQR) 73 (69-79) 73 (69-79) 1 77 (76-81) 78 (72-84) <0.001*

Age > 80 20% 20% 1 34% 43% <0.001*

Female 60% 60% 1 63% 83% <0.001*

History of falling 86% 50% <0.001* 74% 82% 0.33

Falls last year (med; IQR) 1 (1-20) 0 (0-10) <0.001* 2 (1-3) 2 (1-3) 0.012*

Figure legend: FPC: Fall prevention clinic; med: median; IQR: inter quartile range; significant at P < 0.05.

Table 2. Baseline characteris� cs of the study groups (and the sta� s� cal diff erence between 
the two groups).
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As expected, both older age and the female gender were associated with 
recurrent falls (both p=0.002). Six out of eight risk factors correlated with 
recurrent falls (Table 4). The number of risk factors in pa� ents with recurrent 
falls (median 4; IQR = 2 to 5), was higher than in the other pa� ents (median 
3; IQR = 1 to 4) (p<0.001). 
Pa� ents with the risk factor ‘medica� on’ had more other risk factors (p=0.006) 
and were older (p=0.026) than the other pa� ents. Women were older than 

Risk factors Fall group (n=200) Comparison
group (n=100)

P-value

Medication 54% 52% 0.74

Balance and mobility 59% 52% 0.28

Fear of falling 29% 22% 0.21

Orthostatic hypotension 31% 22% 0.27

Mood 25% 34% 0.08

High risk of osteoporosis 59% 27% <0.001*

Impaired vision 28% 12% 0.002*

Urinary incontinence 37% 61% <0.001*

Risk factors (med;IQR) 3 (2-4) 3 (1-4) 0.053

Figure legend: significant at P < 0.05; med: median; IQR: inter quartile range.

Table 3. Prevalence of individual risk factors in the fall-group and the comparison-group 
(and the sta� s� c diff erence between the groups).

P-value Odds ratio 95% Confidence Interval 

Gender 0.002* 2.316 1.349 - 3.975

Age 0.002 1.060 1.021 - 1.101

Medication 0.614 1.136 0.692 - 1.866

Balance and mobility <0.001* 3.336 1.921 - 5.792

Fear of fallingq <0.001* 4.646 2.679 - 8.058

Orthostatic hypotention 0.001* 2.574 1.460 - 4.540

Mood 0.047* 1.720 1.008 - 2.936

High risk of  osteoporosis 0.004* 2.095 1.265 - 3.469

Impaired vision 0.003 2.338 1.330 - 4.109

Urinary incontinence 0.478 1.1961 0.729 - 1.964

Table 4. Individual predictors for recurrent falls in the pooled fall- and comparison-groups.
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men (p<0.001). Furthermore, age was posi� vely correlated to the number of 
risk factors (p<0.001) (Figure 1). 

Clinical validity
The prevalence and agreement of the risk factors as iden� fi ed by the CTI 
and at the FPC are listed in Table 5. The agreement was fair for ‘balance and 
mobility’, ‘orthosta� c hypotension’, and ‘urinary incon� nence’. 
The agreement was moderate for ‘mood’, ‘fear of falling’, and ‘high risk of 
osteoporosis’, and substan� al for ‘impaired vision’ and the total number of 
risk factors. The agreement on the risk factor ‘medica� on’ was good. The 
median � me interval between the A&E visit and the visit to the FPC was 113 
days (range: 35-293).

Test-retest reliability
The prevalence of each individual risk factor as determined by the self 
administered and the CTI administered by telephone are shown in Table 6.

Ri
sk

 fa
ct

or
s (

m
ed

ia
n)

Age (years)

Figure 1. The median number of risk factors in all age groups. Older pa� ents show 
signifi cantly more risk factors than young pa� ents.



129

The agreement between the fi rst and the second CTI administra� on was 
poor for ‘fear of falling’, fair for ‘orthosta� c hypotension’, ‘impaired vision’ 
and ‘urinary incon� nence’ and moderate for ‘balance and mobility’, ‘mood’ 
and recurrent falls. The agreement was substan� al for ‘medica� on’, ‘high 
risk of osteoporosis’, and total number of risk factors. 

Risk factors CTI PFC Overlap Kappa ICC

Medication 82% 81% 99% 0.97 -

Balance and mobility 88% 64% 72% 0.29 -

Fear of falling 73% 60% 81% 0.59 -

Orthostatic hypotension 59% 29% 67% 0.38 -

Mood 50% 26% 73% 0.46 -

High risk of osteoporosis 78% 60% 77% 0.47 -

Impaired vision 25% 27% 91% 0.77 -

Urinary incontinence 74% 28% 54% 0.24 -

Risk factors (med; IQR) 5 (4-6) 4 (2-5) - - 0.80

Table 5. Clinical validity.

Risk factors First CTI Second CTI Overlap Kappa ICC

Medication 52% 63% 89% 0.78 -

Balance and mobility 52% 67% 74% 0.48 -

Fear of falling 22% 19% 74% 0.20 -

Orthostatic hypotension 44% 30% 70% 0.38 -

Mood 26% 22% 82% 0.49 -

High risk of osteoporosis 41% 44% 89% 0.77 -

Impaired vision 19% 26% 78% 0.36 -

Urinary incontinence 37% 74% 63% 0.34 -

Risk factors 2 (1-5) 3 (2-5) - - 0.79

Recurrent falls 52 37 80% 0.60 -

Figure legend: Kappa: the agreement of individual risk factors; ICC: Intraclass Correlation Coefficient: the agreement of 
the total number of risk factors; med: median; IQR: inter quartile range.

Table 6. Test-rest reliability.
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Discussion

This study shows that the CAREFALL Triage Instrument is an adequately 
valid and reliable self-assessment instrument for determining modifi able 
risk factors in older pa� ents a� er a fall. Till so far no valid and reliable 
self-assessment instruments are available for screening pa� ents with an 
increased risk of falling. To our knowledge, the CTI is the fi rst instrument 
to systema� cally list the pa� ents with an increased risk from the varied 
popula� on of older pa� ents who visit the ED a� er a fall. 

Composi� on of risk factors 
The informa� on gathered from exis� ng ques� onnaires, literature, mul� -
disciplinary expert opinion and interviews with fall-pa� ents, supports the 
idea that the contents of the CTI cover all relevant items. Furthermore, fi ve 
out of the eight risk factors signifi cantly correlated with the number of falls 
in the previous year, which indicates that the studied risk factors are indeed 
associated with an increased risk of falling. All eight risk factors had broad 
scoring criteria, causing the number of (true and false) posi� ves to be rela� vely 
high, resul� ng in a high sensi� vity of the instrument. This however also results 
in an overes� ma� on of the number of pa� ents requiring care at a FPC. 
The risk of falling is increased by medica� on, such as seda� ve-, and psycho-
ac� ve medica� on, but also an� hypertensive- and an� diure� c medica� on.27 
Furthermore, taking four or more types of medica� on (polypharmacy) also 
increases the risk.11 Therefore, the risk factor ‘medica� on’ is composed of the 
high-risk medicines as well as polypharmacy. This resulted in a high number 
of pa� ents with a posi� ve score on this risk factor allowing more pa� ents to 
have their medica� on use evaluated. 

Construct validity
The absence of a higher number of risk factors in the fall-group, probably results 
from the distribu� on of the risk factor ‘urinary incon� nence’. This risk factor 
was more prevalent in the comparison-group. If urinary incon� nence was 
excluded from the analysis, the fall-group had signifi cantly more risk factors 
than the comparison-group. In this study a higher prevalence of the risk factor 
‘urinary incon� nence’ was found in the comparison group. A recent study in 
more than 11.000 older pa� ents showed a prevalence of urinary incon� nence 
of 13%.26 This may indicate that the CTI diagnosis of urinary incon� nence 
is an overes� ma� on of the true prevalence of urinary incon� nence. This 
overes� ma� on, however, increases the possibility that pa� ents, who indeed 
suff er from urinary incon� nence, are invited to the FPC for further evalua� on. 
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The fi nding that older pa� ents showed signifi cantly more risk factors may 
be explained by the physical and func� onal decline that comes with age and 
increasing disease prevalence (e.g. impaired vision, impaired balance and 
mobility, urinary incon� nence). Another risk factor that was signifi cantly 
correlated with the number of risk factors was ‘medica� on’. Again, physical 
decline may play a role since taking more types of medica� on may be an 
indica� on of mul� morbidity. On the other hand, one should be aware of the 
risk of unnecessary medica� on use since withdrawal of medica� on has been 
to be successful in reducing fall risk. 

Clinical validity 
The overall agreement between the CTI and the employees of the FPC on 
individual risk factors was moderate. More importantly, the CTI detected 
more risk factors than the FPC, which means that more pa� ents than 
absolutely necessary, when looking at the number of risk factors, were seen 
at the FPC. It is unknown which number of risk factors would have been 
detected at the FPC in the pa� ents who were not invited on the basis of the 
CTI result. However, the overes� ma� on of the CTI in high risk pa� ents may 
imply that the pa� ents who were not invited to the FPC would not have had 
an even lower risk than expected based on the CTI–results, and would not 
have benefi ted from this clinic. On the other hand, diff erences in the number 
of risk factors could also be explained by the fact that discussing some issues, 
such as ‘urinary incon� nence’, ‘fear of falling’, and ‘balance and mobility’ 
are more embarrassing when discussed directly at the FPC compared to a 
ques� onnaire. Furthermore, ‘fear of falling’ and ‘balance ad mobility’ may 
also have been improved in the period of � me between comple� on of the 
CTI and assessment at the FPC. 

Test-retest reliability
The highest agreement was on ‘medica� on’ and ‘high risk of osteoporosis’ 
while the lowest agreement was on ‘fear of falling’. One of the explana� ons 
for these results is that the ques� ons on ‘medica� on’ and ‘high risk of 
osteoporosis’ can be answered quite objec� vely, whereas the percep� on of 
‘fear’ is rather subjec� ve and subject to change.
The low overall level of agreement may be the result of two diff erent factors. 
Firstly, it may be a property of the ques� onnaire and/or the popula� on 
of elderly. Although there are no sta� s� cs, the test-retest reliability of 
ques� onnaires might be generally low in this popula� on. The magnitude of 
this factor remains unclear because cogni� ve abili� es of the pa� ents were 
not measured in this study. Secondly, it may be due to the fact that the 
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ques� onnaire was administered by telephone allowing for more guidance 
in the answers. 

Overall
Although the majority of risk factors were signifi cant predictors for recurrent 
falls, and the prevalence of recurrent falls was signifi cantly higher in the fall 
group as compared to the comparison group, only two of these risk factors 
showed signifi cant diff erences between both groups. One explana� on for this 
is that, although there were signifi cantly less risk factors in the comparison 
group, this group s� ll showed 13% of recurrent falls (versus 34% recurrent 
falls in the fall group). 
The Kappa values of the risk factors in the test-retest reliability and the 
clinical validity were similar in the majority of cases. A striking fact of the 
three outsiders was that they either showed the best Kappa values in the 
test-retest reliability test or in the clinical validity (except for medica� on, 
which showed the best Kappa values in both analyses). 

Limita� ons
The number of pa� ents in which the test-retest reliability was assessed, 
was rela� vely low. It is possible that a larger group would have resulted in 
a more reliable calcula� on of agreement. Furthermore, the second CTI was 
administered by telephone. This allowed for a higher response rate but at 
the same � me for more guidance and bias in the answers. The cogni� on of 
the pa� ents could not be tested properly, which might have infl uenced the 
reliability of the ques� onnaire. This might have infl uenced these fi ndings as 
cogni� ve impairment has been associated with recurrent falls. However, as 
cogni� ve disorders are quite prevalent in this popula� on, these data need 
not be corrected for cogni� ve impairment. 
The assessment at the FPC was not blinded to the result of the CTI as it was 
part of standard care. Although care and risk es� ma� on at the FPC were 
performed in a standardized manner, this could have resulted in a higher 
agreement on the presence and number of risk factors.

Recommenda� ons
Although the CTI has now been tested and validated in a medical se�  ng, 
we recommend it to be tested in other popula� ons as well. It would be 
interes� ng to know the accuracy of the CTI in popula� ons with a diff erent 
prevalence of risk factors. Furthermore, we recommend tes� ng the sensi� vity 
and specifi city of the CTI by blindly assessing a large and random sample of 
older pa� ents at the FPC a� er fi lling in the CTI. 
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Finally, we recommend inves� ga� ng possible fl uctua� ons of individual risk 
factors during long term follow-up, and the eff ect of interven� ons provided 
by the FPC, by comparing the presence of risk factors before and a� er the 
FPC visit and reduc� on in the number of falls as a result of this change in risk 
factors.

 
Conclusion

The CAREFALL Triage Instrument is an adequately valid and reliable self-
assessment instrument for assessing the risk for recurrent falls. We 
recommend its applica� on to select high-risk pa� ents for a fall-preven� on 
outpa� ent clinic from older pa� ents who visited the ED a� er a fall.
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