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Introduction: About 10,000 escalator-related injuries per year result in emergency department 
treatment in the United States. Since the 1990s, a steady increase has been reported, but few 
statistics on escalator-related injuries have been published worldwide. We have therefore analyzed 
escalator accident statistics in admissions to our hospital in Switzerland since 2000.

Methods: Using retrospective electronic patient chart analysis, we included in our study patients 
>16 years treated over an 11-year period. We categorized patients in terms of gender, age and 
associated risk factors, and classified accidents according to day, time, location and cause. Resulting 
trauma was categorized according to type and location. We divided post-admission treatment into 
surgical and conservative, and into treatment as an outpatient, in a short-stay unit, or as a hospital 
admission. Women and men were compared using Fisher’s exact test. 

Results: We identified 173 patients with 285 discrete injuries. Of these, 87 patients (50%) were 
women. Fifty-three (61%) of the women and 38 (44%) of the men were >60 years old (P = 0.033). 
Fifty percent of the men (43/86)of the men, but only 7% (6/87) of the women showed signs of alcohol 
intoxication (P < 0.0001). Accidents in women occurred predominantly on Tuesdays (19/87; 22%) 
between 12PM and 6PM (35/87; 40%), and in men on Saturdays (16/86; 19%) between 6PM and 
12AM (29/86; 34%; P = 0.0097). Sixty-two percent (44/71) of the accidents were in public transport 
facilities and 30% (21/71) in shopping centers. The majority of injuries in women were to the lower 
extremities (49/87; 56%), while most accidents in men were to the head and neck (51/86; 59%; P = 
0.0052). About half (90; 52%) of the patients were treated conservatively. Almost half of all patients 
(76, 44%) required hospital admission. Of those, 45% left the hospital within 24 hours of admission 
(short stay unit) and 55% stayed longer than 24 hours.

Conclusion: Escalator accidents can result in severe trauma. Significant gender differences in 
escalator accidents have been observed. Alcohol intoxication and age are significant risk factors in 
escalator-related accidents and might be possible targets for preventive measures. [West J Emerg 
Med 2013;14(2):141-145.]

INTRODUCTION
The first operational escalator was patented in 1892 

and installed on Coney Island, New York, as an amusement 
ride. The device, however, was destined to serve as a 
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serious means of transport.1,2 Remarkably, wood was the 
key element in the construction of early escalator steps 
until metal took over in the 1920s, when the first escalator 
was installed in Germany.2-4 About 30 years later, in 1958, a 
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department store in Basle was home to the first escalator in 
Switzerland.5

Today the escalator is everyday common means of 
transport. With a total length of 800 meters and a 24-hour 
transport capacity of 210,600 passengers, the longest outdoor 
escalator system in the world is used by more than 55,000 
passengers in Hong Kong each day.6 The longest individual 
escalators can be found in St. Petersburg’s underground 
stations, comprising a length of around 142 meters at a height 
of 71 meters each.6 

Because escalators are ubiquitous, it is, however, not 
surprising that they have also attracted negative attention as 
an accident location. In the United States (U.S.), about 10,000 
escalator-related injuries requiring emergency department 
(ED) treatment are reported annually.7,8 The first reports 
of escalator-related injuries in Europe appeared in London 
in 1969.4 Twenty years later, 10 patients per month sought 
medical attention due to escalator accidents.9 In another 
study on escalator-related injuries, more than half happened 
in public transportation facilities and about 33% in shopping 
malls.10 There has recently been an increase in escalator-
related accidents.11

Despite this increase in accidents and the possible severity 
of the resulting injuries only few statistics on escalator-
related injuries have been published worldwide, mostly 
studies on children and case reports. In contrast, our study is 
a retrospective analysis with a broad patient age range and a 
long observation period. To our knowledge, this is the first 
study to analyze escalator-related accident patients admitted 
to a European Level I trauma center over an extended period. 
Our aim was to understand the character of escalator-related 
accidents and to identify risk factors and groups, in order 
to contribute to the development of effective preventive 
measurements.

METHODS
All data were collected prospectively, entered into our 

ED’s centralized electronic database (Qualicare, Switzerland) 
and analyzed retrospectively. We searched the database for 

patients presenting to our department (Emergency Department 
of Bern University Hospital, Level I trauma center) over an 
11-year period (Feburary 2000-November 2011). The study 
comprises patients > 16 years, because at Bern University 
Hospital patients < 17 years are treated in the Department of 
Pediatrics.

We scanned patient reports electronically for the key word 
“escalator” (German “Rolltreppe”). Those containing the word 
“escalator” anywhere in the record were selected and reviewed 
twice by the authors AE and LS to ensure that they were 
escalator-related events. 

We categorized patients by gender, age and associated 
risk factors (intoxication with alcohol or drugs, use of 
personal items on the escalator, e.g. luggage, pushchair). 
Age stratification was used to clarify the dependence of 
the incidence of escalator accidents on the age group. We 
classified each accident according to day, time, location and 
cause. The resulting trauma was categorized by type and 
location. We divided post-admission treatment into surgical, 
conservative, at the outpatient clinic, in a short-stay unit < 24 
hours), or as hospital admission.

Dependent variables were patient age, associated risk 
factors, time of accident, location of injuries, type of therapy 
and type of patient management. Gender was the independent 
variable in our study.

We performed group comparisons with Fisher’s exact 
test. A P-value of  < 0.05 was considered significant. We used 
Prism 5 (GraphPad Software Inc., La Jolla, California, U.S.) 
for statistical calculations.

 Our study did not require institutional review board 
review. 

RESULTS
One hundred seventy-three accidents in 173 patients were 

identified, 87 (50%) in women and 86 (50%) in men. Sixty-
one percent (53/87) of the women and 44% (38/86) of the men 
were > 60 years (P = 0.033; Figure 1). Two fatalities occurred: 
cardiac event (prior to accident) and intracranial bleeding 
(result of accident).

Figure 1. Distribution of age in men and women receiving 
emergency treatment for escalator-related injuries.

Figure 2. Distribution of accident associated risk factors in men and 
women receiving emergency treatment for escalator-rrelated injuries.
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Our data demonstrated that 43/86 (50%) of the men and 
6/87 (7%) of the women showed signs of alcohol intoxication 
(P < 0.0001; Figure 2). The majority of accidents were caused 
by slipping or falling (133; 77%). The next most frequent 
cause was fellow passengers (19; 11%). Twelve percent of the 
accidents had other causes (personal items, disregarding usage 
guidelines, or escalator malfunction: each < 6%). Gender 
differences for drug intoxication and the use of personal items 
were not statistically significant (Figure 2).

Accidents in women occurred mainly on Tuesdays (19/87; 
22%), between noon and 6PM (35/87; 40%), while accidents in 
men occurred mainly on Saturdays (16/86; 19%) between 6PM 
and midnight (29/86; 34%; P = 0.0097). The accident location 
was known in 71 (41%) cases. Of those, 44 (62%) were public 
transport facilities and 21 (30%) shopping centers.

Two hundred eighty-five injuries were reported in 173 
patients (Figure 3), with 160 soft tissue injuries seen in 
160 (92%) patients, 76 fractures in 46 (27%) patients, 4 
dislocations in 4 (2%) patients and 31 craniocerebral injuries 

in 31 (18%) patients (Figure 4). Fourteen injuries belonged 
to none of the categories mentioned above. The following 
types of fractures occurred: 18 (24%) skull/cervical fractures, 
16 (21%) upper extremity fractures, 22 (29%) rib fractures, 5 
(7%) hip fractures, and 15 (20%) lower extremity fractures. Of 
4 dislocations, 2 involved the shoulder, 1 a facet joint of the 
cervical spine, and 1 of the teeth.

Craniocerebral injuries with cerebral bleeding occurred in 
10 (6%) patients, requiring surgery in 2 patients and resulting 
in death in 1 patient. The majority of injuries in women were 
lower extremity injuries (49/87; 56%), whereas in men they 
involved the head and neck regions (51/86; 59%) (P = 0.0052; 
Figure 3). Multiple body regions were involved in 70 (40%) 
patients. Intracranial injuries were found in 31/85 (36%) and 
skull fractures in 17/85 (20%) of all head injuries. 

The vast majority of patients (135, 78%) were transported 
to our trauma center by emergency medicine technicians. 
Thirty-eight (22%) patients were walk-ins (transport by foot 
or private transport).

Ninety patients (52%) were treated conservatively. No 
gender differences were observed. Of all surgical patients, 
24/83 (29%) underwent surgery and 64/83 (77%) had surgical 
wound treatment. Almost half of all patients (76, 44%) were 
in need of hospital admission. Of those, 45% left the hospital 
within 24 hours of admission (short stay unit) and 55% stayed 
longer than 24 hours. 

The majority of patients with soft tissue injuries (94 
patients, 59%) were outpatients. Thirty-three (21%) patients 
with soft tissue injuries were admitted to our short stay unit 
and the same number to the hospital. In contrast, the majority 
of patients with fractures/dislocations (33 patients, 66%) were 
admitted to the hospital. Six (12%) patients with fractures/
dislocations were admitted to our short stay unit and 11 (22%) 
were outpatients. Most patients with craniocerebral injuries 
(12 patients, 39%) stayed at out short stay unit. Almost the 
same numbers of patients with craniocerebral injuries were 
outpatients or were admitted to the hospital (9 and 10 patients, 
29% and 32%, respectively).

DISCUSSION
The results of this study show that only about 1 percent 

of the patients at our Level I trauma center are victims 
of escalator-related accidents. In contrast to Chi et al12, 
Murphy and Moore9, and O’Neil et al13, we observed equal 
proportions of men and women, independent of age. O’Neil 
et al13 analyzed only patients aged 65 and older, the majority 
of whom were women. In our study, the majority of patients 
older than 64 years were also women. This may be due to 
demographic factors.14,15 In addition, most escalator-related 
accidents are caused by falls, which occur more frequently 
in elderly women than in elderly men.9,12,13,16-18 Fifty percent 
of our patients were ≥ 65 years, which is consistent with 
demographic factors, given the fact that most escalator-related 
accidents were falls and that the rate of nonfatal injuries due 

Figure 3. Distribution of injured body regions in men and women 
receiving emergency treatment for escalator-related injuries.

Figure 4. Distribution of injury types in men and women receiving 
emergency treatment for escalator-related injuries.
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to falls increases with age.19 Additionally, the prevalence of 
fear of escalator use, the distress due to insecurity and the 
disrespect for safety rules increase with age.20 

Our findings on alcohol consumption were consistent 
with those of Murphy and Moore.9 Almost one third of 
patients showed signs of alcohol influence, the large majority 
of whom were men.9 O’Farrell et al21 and Haberkern et al22 
analyzed alcohol intoxication in Ireland and Switzerland 
and also identified a preponderance of men (70% and 60% 
respectively). Chi et al12 and O’Neil et al13 reported alcohol 
use in only 3% and < 1% of all cases, respectively. This 
might be explained by the national differences in alcohol 
consumption (Taiwan, U.S, Switzerland), by the age of the 
patients (> 64) in O’Neil et al’s23 study and by the very strict 
alcohol consumption laws in the U.S. We are aware of the fact 
that we only analyzed alcohol consumption in patients from 
one trauma center while other studies reported national data 
on alcohol consumption. 

As far as the causes are concerned, the results of this 
study agree with those of Chi et al12 and O’Neil et al.13 Falls 
were the most common cause. Accidental falls have been 
reported to be the most common cause of nonfatal injury.17,18,24 
In our study and in Chi et al’s12 study, around 10% of 
accidents were due to fellow passengers, in comparison with 
O’Neil et al’s13 figure of only 3 %. This might be because 
O’Neil et al13 included only patients > 64 years (frequency of 
falls increasing with age).13,25 

An increased number of accidents was observed in 
women on Tuesdays and in men on Saturdays. As 50% of men 
in our study showed signs of alcohol intoxication and 36% 
of all male patients suffered from head/neck injuries under 
alcohol influence, we consider that our peak on Saturdays 
is consistent with the following studies: Puljula et al26 
reported that alcohol-related head trauma in men occurred 
predominantly on Saturdays.27 In a study by O’Farrell et al21 
most male alcohol intoxication patients presented to the ED 
on weekends. Furthermore, we identified a higher number of 
accidents in men between 6PM and midnight. A peak incidence 
at night has also been reported for fatal alcohol-related traffic 
accidents (77% at night, 22% during the day).28,29

The lower extremities and the head were the most 
frequently injured regions. Most injuries in women involved 
the lower extremities and in men the head or neck. We 
interpret our high proportion of head and neck injuries in men 
as being associated with alcohol intake, for the following 
reasons. We found a high proportion of men under alcohol 
influence (50%) and calculated that the risk for head trauma 
under alcohol intoxication was much higher than that for 
other types of trauma under alcohol intoxication (73% versus 
≤ 30%). Savola et al30 also reported a strong preponderance 
of head injuries over other injury types in alcoholically 
intoxicated patients. 

Soft tissue injuries were the major injury type, followed 
by fractures or dislocations and craniocerebral injuries. The 

majority of head injuries in our patients, however, were soft 
tissue injuries. We believe that these injuries are correlated 
with the escalator design.31 

In our study, almost half of all patients were in need 
of hospital admission, of whom 55% stayed longer than 24 
hours. We had fewer outpatients (56%) than O’Neil et al13 
(92%) or Murphy and Moore9 (84%), possibly because many 
patients used our short stay unit (stay < 24 hours). These 
patients may not have been immediately discharged due to 
alcohol intoxication or their distance from home. Our study 
did not cover cost or length of stay. 

LIMITATIONS
This analysis is based on records from a single trauma 

center and may not be representative on a national level. 
Furthermore, data were retrieved from the narrative section of 
patient reports. This information may be poorly formulated, so 
that there may be gaps in the data or misinterpreted data. 

CONCLUSION
Escalator-related accidents can cause significant medical 

consequences. Even though most patients suffered soft tissue 
injuries, many suffered severe injuries, injuries to multiple 
body parts, or had to be admitted to the hospital or undergo 
surgery. There were even 2 fatalities. 

The identification of risk factors or groups at risk might 
support the development of preventive measures. Age and 
alcohol intoxication were the major risk factors identified. 
Furthermore, we found significant gender differences for 
the risk factors age and alcohol intoxication, as well as for 
the time of accident and injury location. Consequently, 2 
risk groups were identified: Elderly women and men < 60 
under the influence of alcohol. The risk factor of age may 
increase with the aging of the population; perhaps courses 
for elderly passengers might be introduced in the correct use 
of escalators. The risk factor of alcohol intoxication might 
be addressed by limiting escalator use for those under the 
influence of alcohol, with punishment if this was disregarded. 

Our study is a retrospective analysis with a patient 
sample from 1 Swiss Level I trauma center. In order to better 
characterize the emerging public health risk of escalator use, 
additional information would be desirable - ideally from a 
prospective study for the whole of Switzerland. 
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