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Abstract. Background and aim: According to the World Health Organization (WHO), falls represent the 
second main cause of accidental and involuntary deaths worldwide, which led to define them as one of the 
“four giants of the geriatrician” that particularly affect the elderly aged ≥ 65 years. The study’s aim is to evaluate 
whether the Traffic Crash scale is valid in identifying patients at risk of falling by comparing it to the Conley 
scale currently used. Methods: Prospective observational study evaluating the fall risk using TC on a sample 
of patients aged ≥ 65 years, hospitalized in General Medicine Ward and Gastroenterology, after informed 
consent and favorable opinion of the AVEN Ethics Committee. The results are compared with those obtained 
from the Conley scale, and with those obtained from the indications of the Business Operating Instruction. 
The method of administration occurred concurrently and distinctly on the same patient by two researchers in 
order to demonstrate the scale inter-rater reliability. Results: The final sample was made up of 88 patients. Da-
ta shows that 46 out of 55 patients (84%) are medium / high risk for both scales. According to the indications 
of the Company Operating Instruction, the entire sample is at risk. The inter-rater reliability was confirmed 
with Cohen’s K which is equal to p = 1. Conclusions: The TC scale is comparable to Conley scale, for the fall 
risk identification but specifically the stratification is low-medium-high. Therefore, in future, this will make it 
possible to implement personalized prevention interventions in care planning. (www.actabiomedica.it)

Key words: Fall risk, Older adults, Tools, Assessment, Hospital, hospitalization, Rating scale, Scale, Score, 
Fall’s Prevention

Background

Falls are defined as “a sudden, unintentional, un-
expected downward shift from the orthostatic or seated 
or clinostatic position” (1). This definition includes pa-
tients who fall asleep on the chair while sleeping, pa-
tients found lying on the floor and falls despite support 
(1). They are further classified by Morse by type: 14% 
accidental, 8% unpredictable physiological and 78% 
foreseeable physiological which could be identified 
and therefore prevented (2).

According to the World Health Organization 
(WHO), falls represent the second main cause of acci-
dental and involuntary deaths worldwide, with an an-
nual global mortality recorded and updated on January 
16, 2018 of about 646,000, which led to define them 
as one of the “four giants of the geriatrician”, together 
with depression, memory deficit and urinary inconti-
nence which particularly affect the elderly aged ≥ 65 
years (3).

The cost of these numbers involves the physical, 
psychological and even economic spheres: already a 
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single first fall can lead to fear of falling again, decrease 
in safety and progressive loss of autonomy, associated 
with anxiety and depression. This results in a lower 
performance of daily activities with an increase in dis-
ability and a decrease in the quality of life, in what 
is defined as “post-fall syndrome” (4), while the direct 
costs deriving from falls in elderly patients ≥ 65 years 
of age they are estimated at $ 19 billion (5).

If the fall causes serious damage or death of the 
patient, it is a sentinel event and based on their moni-
toring report by the Ministry of Health in 2015, the 
patient’s fall event represented the highest number of 
reports and resulted in death in 35.6% of cases, major 
trauma in 15.9% and surgical reoperation in 10.58% 
6). Furthermore, the relationship between the nurs-
ing contribution and the patient’s results regarding the 
prevention of falls has been demonstrated (7), consid-
ered a Nursing Sensitive Outcome (8).

In order to assess the risk of falling, various scales 
are present in the literature (9), currently the most used 
are the Conley scale (10) and the Morse scale (11), 
but several studies show that these instruments are not 
completely reliable for prediction of the risk of falling. 
(12–14) The Australian FROHP scale demonstrated 
only moderate levels of accuracy in the pilot study (15), 
the translated and adapted version in Taiwan showed 
good validity, but was tested on a small sample (16) 
and in any case not there is a version of the FROHP 
translated and adapted for the Italian context.

On the basis of the NICE 161  revision (17), the 
Emilia Romagna region was able to radically change the 
approach to the evaluation and management of the event 
that fell from a multifactorial perspective and identified 
the main risk factors, such as: at least one previous fall in 
the previous year, fear of falling, environmental barriers, 
cardiological drugs, drugs with a psychotropic effect but 
also polypharmacology (at least three active ingredients 
excluding the two previous categories), in association 
with an environmental assessment also carried out peri-
odically by designated offices (18).

Currently, the Piacenza Local Health Authority 
has implemented the regional guidelines (18) and has 
given instructions to the Operational Units (O.U.) to 
compile a check list for the identification of risk fac-
tors and to carry out an environmental assessment, but 
too often this is still not done, increasing the risk of 

missed care. In other cases, the Conley scale is still 
used, mistakenly considered the gold standard for 
identifying risk.

To cope with this problem, it was decided to de-
sign a new staircase, the “Traffic Crash”, built from 
existing stairs such as Conley (10), Morse (11) and Ti-
netti (19) and also includes the assessment of risk fac-
tors identified by the Emilia-Romagna Region (18), 
in order to give operators a tool with which they are 
more accustomed to working, a scale, but more suit-
able for the purpose than that in use. Furthermore, 
unlike the other scales, the Traffic Crash, in addition 
to being a means to more fully identify the risk of fall-
ing, the low-medium-high stratification and suggests 
a behavioral code to be included in the care planning 
that takes into consideration the indications provided 
by a review of effective interventions such as additional 
physiotherapy and educational interventions (20).

Objective

The aim of this study is to evaluate whether the 
Traffic Crash scale is valid in identifying patients at 
risk of falling by comparing it to the Conley scale cur-
rently in use. In particular, the aim is to verify whether 
patients identified as “at risk” by the Conley scale are 
identified as “moderate risk” and “high risk” by the 
Traffic Crash, the final objective is therefore to veri-
fy the non-inferiority of Traffic Crash respect to the 
Conley scale. In addition, we will check whether the 
Traffic Crash identifies patients with “moderate risk” 
and “high risk” patients with the risk factors included 
in the Business Operating Instruction.

The second goal is to evaluate the inter-rater reli-
ability of the Traffic Crash scale.

Methods

A prospective observational study was conducted, 
carried out from July 2019 to October 2019, and took 
into consideration the General Medicine Ward and 
Gastroenterology O.U. of the Hospital Unit (H.U.) 
of Piacenza and Internal Medicine of the H.U. Val 
Tidone. The sample consists of patients over the age 
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of 65 or older who have been provided with adequate 
information and have been asked to express their con-
sent to participate in the study. It was chosen to include 
these O.U. in relation to the number of beds in the 
various wards, the number of average accesses during 
the period under consideration and the type of hospi-
talized patient (mainly elderly and multi-pathological 
patients; high rate of clinical complexity and non-self-
sufficiency). Of the 113 patients who met the study 
inclusion criteria, 88 (78%) were evaluated while 25 
(22%) were excluded, as they did not express consent. 
The administration of the scale took place concurrently 
and distinctly on the same patient by two researchers 
in order to demonstrate the intervalutator stability of 
the same. Each patient has been associated with a pro-
gressive number so as not to report any personal data 
in the evaluation scales and in the data collection table.

Instruments

The Traffic Crash scale (figure 1) consists of 5 
main items that investigate:

History of the fall
Deambulation
Use of drugs that can change your alertness
Gait
Mental state and cognitive impairment, assessed 

with MMSE (21)
Each item is divided into sub-categories with 

which a descriptor is associated, each of the descrip-
tors is assigned a score.

The sum of the scores obtained determines the 
risk of falling which can be attested in:

0 no risk of falling
< 20 Low risk of falling
20 - < 50 Moderate risk of falling
> 50 High risk of falling
Each score also corresponds to a color code, from 

which derives the name “Traffic Crash” to be affixed 
to the patient’s bed in order to make the risk of falling 
immediately visible to the operator:

“No risk of falling” and “Low risk of falling” green 
code

“Moderate risk of falling” yellow code
“High risk of falling” red code

For each level of risk, targeted interventions were 
devised to prevent the risk of falling.

Please, insert Figure 1 here. 
The Conley scale is made up of two items:

•	 Previous	falls:
- fall in the past three months
- presence of dizziness or lightheadedness
- loss of urine or feces while going to the bathroom

•	 Cognitive impairment:
- impaired gear,
- motor agitation;
- deterioration of judgment / lack of sense of  

danger.
The sum of the scores can result:
•	 Values between 0 and 1 indicate the low risk of falling.
•	 Values between 2 and 10 indicate the high risk of 

falling.
The risk factors identified by the Emilia- 

Romagna Region and incorporated in the Company 
Operating Instruction are: at least one previous fall 
in the previous year; fear of falling; environmental 
barriers; cardiological drugs; psychotropic drugs; 
polypharmacology (at least three active ingredients 
excluding the two previous categories). The assess-
ment of the presence of even one of the following 
factors is sufficient to consider the patient at risk of 
falling.
To check:

- Upon patient entry, taking charge (within 24 hours)
- As clinical conditions and therapy vary
- On the occasion of the fall event
- On the occasion of changes in walking
- At regular time intervals in prolonged hospitaliza-

tions
- Before a transfer to another Operating Unit or fa-

cility and before discharge

Data Analysis

The results of the Traffic Crash scale have been 
inserted in an Excel table (cf.) and compared both with 
those obtained from the Conley scale and with those 
obtained using the indications of the Business Operat-
ing Instruction. They have been classified as “low” and 
“high” risk for the Conley scale and “low”, “moderate” 
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Figure 1. Traffic Crash Scale
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and “high” for the Traffic Crash, while for the presence 
or absence of the risk factors indicated by the Region 
it has been assigned a “yes” or a “no”.

For the analysis of the data, charts were built us-
ing Microsoft Excel. Descriptive statistics operations 
were performed, such as frequencies and percentages, 
concerning the risk identified in the patients in the 
four-month period under consideration and inferential 
statistics operations to assess the intervalutator stability 
of the Traffic Crash scale by calculating Cohen’s Kappa.

Ethical Considerations

The study has been conducted in agreement with 
the Ethical Principles for Medical Research Involv-
ing Human Subjects of the Helsinki Declaration and 
it has been approved by the International Research 
Board of the University of Parma.

On 26/07/2019, the Director of UOC Clin-
ical Government approved the authorization for 
the observational study in question, by protocol no. 
2019/0074081.

After obtaining the favorable opinion of the 
AVEN Ethics Committee and the authorization of the 
Management all the healthcare setting where the study 
took place was contacted and was asked for their avail-
ability to participate in the research. An explanatory 
document of the study was sent to the Coordinators 

of the Operating Units in order to inform them, and 
to agree on the access times in the structures. All el-
igible participants were informed of the purpose and 
characteristics of the study and received a clear infor-
mative written document, explaining the design, aims, 
procedure and ethical considerations of the research. 
Informed consent was obtained from all participants 
after a full description of the study. Those who signed 
the consent have been informed that participation in 
the study was voluntary and that they could withdraw 
their consent to participate at any time.

Results

88 patients aged ≥ 65 years admitted to the Gen-
eral Medicine Ward and Gastroenterology of H.U. of 
Piacenza and General Medicine Ward of the  H.U. Val 
Tidone, in the quarter examined. In reality, the sample 
should have been 100 patients based on statistical con-
siderations but the time available allowed to include 
88 patients; 35 of them were assessed in the General 
Medicine and 14 in theO.U. of Gastroenterology of 
H.U. of Piacenza; while 39 in General Medicine of the 
H.U. Val Tidone (figure 2).

Unlike the Conley scale, the Traffic Crash strati-
fies the identified risk in low, medium, high. With it, 
the 88 patients evaluated are arranged on three levels:

33 are low risk; 51 medium risk; 4 high risk.

Figure 2. Evaluated Patients 
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The Conley scale identified at “high” risk 56 (64%) 
of 88 patients and 32 (36%) not at risk (figure 3).

Instead, Traffic Crash defined 55 (63%) patients at 
“moderate / high” risk and 33 (37%) at low risk (figure 4). 
Analysis of the data obtained through the compilation 
of the Conley scale and the Traffic Crash shows that 
46 (84%) patients out of 55 are at moderate / high risk 
for both scales (42 medium risk, 4 high risk).

Among the objectives of the study was the verifi-
cation of the inter-rater reliability of the Traffic Crash 
scale; in order to achieve this, it was completed simul-
taneously and separately by two operators on the same 
patient. Stability was verified with Cohen’s Kappa 
which turns out to be p = 1 (figure 5).

Figure 4. Fall risk using Traffic Crash scale

Discussion

Although the fall event is one of the main out-
comes monitored in the companies, the data in the 
literature show only a rating scale considered effective 
in preventing risk, the Tw-FRHOP scale (16), which 
takes into consideration in its items the main factors of 
fall risk identified by NICE. (17) However, the predic-
tive accuracy of risk was not examined in this study, 
and the scale was implemented in a single ward with 
validation related to the criteria, conducted within 
three days of hospitalization; this was not accompa-
nied by a wide application in all hospital wards or by 
the registration of subsequent hospitalizations and fall 
conditions among patients (16).

The Emilia Romagna Region has given indica-
tions to abandon the use of the scales and to verify the 
presence or absence of other risk factors (4), but nurses 
struggle to put the indications into practice given the 
convenience and immediacy of tools such as scales. 
Conley, which is the scale used in the Piacenza H.U. 
does not consider any significant risk factors (13) in-
stead taken into consideration by the Traffic Crash scale.

From the analysis of the data collected during the 
period under consideration, it emerged clearly that the 
Traffic Crash scale is superimposable on the Conley 
for the identification of the fall risk, but specifically 
the stratification at the bottom, medium, high, while 
the Conley only in “ at risk “or” not at risk “. So it can 
be said that the Traffic Crash in addition to stratifying 
also suggests that the zero risk does not exist.

Based on the risk factors indicated in the Company 
Procedure (18), all patients assessed are at risk of falling, 
therefore it can be inferred that the latter is overestimat-
ed, especially because it is not stratified. In the hospital 
setting, an overestimation of the risk is acceptable, also 
taking into account the turnover and the care load of 
the O.U. but in a residential structure the use of a more 
specific tool such as the Traffic Crash may be indicated.

The Traffic Crash also provides a series of preven-
tive interventions based on the risk stratification to be 
implemented also with a view to optimizing resources.

About the reliability, the result was p = 1, the 
data is commonly considered acceptable for values   of 
p > 0.75, therefore it can be said that the Traffic Crash 
scale is not operator sensitive.

Figure 3. Fall risk using Conley scale
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Figure 5. Cohen’s Kappa 

Conclusion

The study has some limitations such as the re-
duced number of subjects sampled compared to the 
expected and the non-implementation of the foreseen 
interventions by the scale that can be studied in future 
works.

The Traffic Crash can be a valid tool for assessing 
the risk of falling for guests of a residential structure or 
for patients hospitalized in long-term care with the ad-
vantage of also indicating the personalized interventions 
for prevention to be included in the care planning and 
make the use of the resources available to the structures.

In the future it would be interesting to study the 
effectiveness of the scale in question in a residential 
setting by implementing the planned preventive inter-
ventions.
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