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An emerging etiological factor for hand injuries in
the pediatric population: public exercise equipment
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Objective: The purpose of this study was to describe the role of public exercise equipment in pediatric
hand traumas as a preventable etiological factor.

Methods: Pediatric patients with hand injuries referred from the emergency department were evalu-
ated retrospectively. Age and gender of the patients, timing, etiology, mechanism of hand trauma, local-
ization of the injury, diagnoses of the patients, and hospitalization rates were reviewed.

Results: Amongst the 310 pediatric patients evaluated, 31 patients (10%) experienced injury related
to public exercise equipment. Within this group of patients, most were between 5 to 9 years of age, and
all injuries were blunt and crush type. Lacerations and fractures were the main diagnoses. Complex
injuries that required inpatient care were reported in 19.3% of the patients.

Conclusion: Public exercise equipment-related injuries are increasingly prevalent in pediatric hand
traumas. Preventive actions such as shielding the moving parts should be taken to reduce these rates.
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Hand injuries in the pediatric population are common
situations in emergency departments (ED). Injuries af-
fecting this population can lead to psychological morbid-
ity to the family. Additionally, these injuries may cause fi-
nancial loss for the family in cases where the parents miss
work to stay at home to care for the injured child. In-
vestigating the etiology in pediatric hand injuries shows
that most of the etiologic factors leading to injuries are
preventable.l) Understanding these preventable factors
of hand injuries in the pediatric population is a necessary
precursor to developing safety measures.

Awareness is increasing as a result of reports in the
literature on hand injuries—especially for specific equip-
ment and products that can cause hand injuries—infor-
mation which is then disseminated to the public.'™*
Among these products, personal sports equipment such
as exercise bicycles and treadmills can lead to devastating
injuries, particulatly in children.>®) With appropriate
safety instructions, manufacturer labeling and warnings,
and parental guidance, the rate of traumas in the pedi-
atric population can be decreased. Like personal sports
equipment, public exercise equipment causes pediatric
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hand injuries. The availability of public exercise equip-
ment has increased with the foundation of anti-obesi-
ty programs by the Ministry of Health. Although this
equipment is intended for adults, children are drawn to
them by curiosity and subsequently attempt to use them.
An increase in public sports equipment-related hand
injuries in pediatric patients captured our attention. In
this study, we investigated the epidemiology of pediatric
hand injuries and aimed to highlight the role of public

exercise equipment as an etiological factor.

Patients and methods

This retrospective study was conducted from January
2010 to January 2014. All patients younger than 18
years with hand injuries distal to the wrist level that
were referred to the plastic and reconstructive surgery
unit in the ED were included. Injuries proximal to the
wrist were excluded. Patients’ age, gender, date of injury,
localization, mechanism of injury, and diagnoses were
recorded.

Mechanisms of hand injuries were classified as sharp,
blunt, crush, burn, bite, gunshot injuries, and other inju-
ries that could not be classified in these parameters. All
hand injuries were further categorized according to diag-
noses such as contusion, laceration, fracture/dislocation,
strangulation, dislocation, avulsion, burn, and bite (1
patient could have multiple diagnoses). Diagnostic pa-
rameters were also reviewed for the subgroup of public
sports equipment-related injuries.

Injuries that were treated in outpatient clinics or had
minor interventions in the ED were classified as non-
complex injuries, while patients with injuries requiring
surgery in the operating room or that were followed by
inpatient treatment were defined as complex injuries.
Further treatment modalities for these patients were not
included in this epidemiologic study.

The data obtained were evaluated with SPSS soft-
ware (version 20, SPSS Inc., Chicago, IL, USA). Single
variable data were analyzed by one-variable t-test. Dif-
ferences between the 2 groups were analyzed by inde-
pendent samples t-test. Statistical significance was set at

p<0.05.

Results

A total of 310 patients were evaluated. Mean age of the
patients was 10.5 years, and male to female ratio was 2.2
(214 male, 96 female). The most common mechanisms
of injury were sharp laceration, crush, and blunt injury
(Table 1). Among all 310 patients, 31 patients (10%) had
an injury related to public exercise equipment (Table 2).

Characteristics of the public exercise equipment-
related injuries were analyzed (Table 3). Although male
patients were injured more frequently, the difference was
not statistically significant (p=0.15). The most com-
monly injured age groups were 5-9 and 10-14 years
(p=0.01). Most injuries occurred during the summer
months (p=0.062). These injuries were seen mostly in
the last 2 years of the present study (p=0.05). All pub-
lic exercise equipment-related injuries were blunt and
crush types (Figure 1). Compared to all hand injuries,
lacerations and fractures were more common in patients
injured with public exercise equipment (p=0.04) (Fig-
ure 2). The third finger was the most commonly injured
finger in all patient groups, but the second finger was
the most commonly injured finger in the public exercise
equipment subgroup (Figure 3).

Patients that experienced complex injuries composed

Table 1.  Mechanisms of hand injury.
Mechanism of injury n %
Sharp 101 33
Crush 96 31
Blunt 58 19
Burn 44 14
Bite 6 2
Gunshot 3 1
Other 2 1
Total 310 100
Table 2.  Etiologies of hand injury.
Etiologies of injury n %
Glassware 54 17
Door 52 17
Public exercise equipment 31 10
Occupational (Sawmill, Drill etc.) 27 9
Tin, metal object 26 8
Hot water 22 7
Knive, blade 19 6
Electric circuit 16 5
Traffic accident 12 4
Sports activity 11 4
Agricultural machine 8 3
Chemicals 6 2
Dog, human bite 6 2
Bicycle 5 2
Personal exercise equipment 4 1
Elevator 3 1
Gun, rifle 3 1
Lawn mower 2 1
Other 3 1
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Table 3.  Characteristics of public exercise equipment-related
injuries in the pediatric population.
n %
Gender
Male 20 64.5
Female 11 35.5
Age group
0-4 2 6.5
5-8 16 51.6
10-14 11 35.5
15-18 2 6.5
Year of injury
2010 3 9.7
2011 6 19.4
2012 9 29.0
2013 13 41.9
Month of injury
January 1 3.2
February 1 3.2
March 1 3.2
April 3 9.7
May 6 19.4
June 7 22.6
July 4 12.9
August 3 9.7
September 1 3.2
October 2 6.5
November 1 3.2
December 1 3.2
Hour of injury
8-16 12 38.7
16-24 16 51.6
24-8 3 9.7

13.8% of all patients and 19.3% of the patients with
public exercise equipment-related injuries. There was no
statistically significant difference between the 2 groups

Public
Exercise
Machines
22%

Fig. 1. Percentage of public exercise equipment-related injuries.
[Color figures can be viewed in the online issue, which is
available at www.aott.org.tr]

50 M All hand injuries
45
Public exercise
40+ equipment-related
354 injuries
30
R 2541

20
154
10

3 [ -

0+ T T T u T T

(-7\00 S S S S Q)\i‘(\ 4
& @ N @
N & . ) Q°
& NG QP fo*\ N
N N \s
SO
(bé &(1\0
< ¥

Fig. 2. Diagnoses of all hand injuries and public exercise equipment-
related injuries.

All hand injuries
Public exercise equipment-related injuries

Fig. 3. Distribution of hand injuries.

(p=0.387). These complex injuries included tendon lac-
erations, fractures that need surgical intervention, soft
tissue defects requiring reconstruction, third-degree
burns, and finger amputations that need replantation.

Discussion

Hand injuries are common in the pediatric population
due to the manual exploration behaviors and lack of cau-
tion in children. Epidemiology of hand injuries in the
pediatric population varies in the literature.'*”) In this
study, male predominance was seen in all hand injury
groups, which is consistent with the literature.!) The
most common etiologies of pediatric hand injuries were
doors and sharp objects. Commonly reported mecha-
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nisms such as knives, blades, and doors were similar to
those in the literature, but the incidence of other causes
was different.”) Sports-related injuries are common in
western countries, but not in this study of a Turkish
13 Instead, traffic accidents, agricultural
machinery-related injuries, and occupational injuries are

population.|

higher in Turkey. This difference can be accounted for
due to the varied socioeconomic compositions of coun-
tries that have reports on pediatric hand injuries in the
literature.

In the present study, the role of public exercise equip-
ment is emphasized as a preventable etiology that leads
to 10% of all pediatric hand injuries. The most affected
age group was 5-9 years. Unlike indoor conditions, chil-
dren under the age of 6 are generally not left unattended
by their caregivers outdoors; thus, they are less suscep-
tible to this kind of trauma. However, with indoor exer-
cise equipment, children under the age of 6 are injured
more frequently.®) Although not statistically significant,
the male population was injured by exercise equipment
more frequently in the present study. This can be ex-
plained by the greater proclivity of boys for risk-taking
behaviors.) The third finger was injured most com-
monly in all pediatric hand traumas in the present study,
which is consistent with the literature, as the third finger
is the longest finger, therefore making it more susceptible
to slam injuries.” The second finger, as a probing finger,
was more commonly injured by public exercise equip-
ment, similar to injuries with exercise bicycles."”)

The rate of public exercise equipment-related inju-
ries has risen in recent years; the majority of injuries in-
cluded in this study were reported in the last 2 years.
Through misuse, children are injured while playing with
this equipment, which has unshielded spinning and
moving parts, chains, and other heavy metal parts. Spin-
ning and moving parts lead to crush or entrapment in-
juries. Metal parts falling on children cause both blunt
and crush injuries. Chains cause serious strangulation
and avulsions. This equipment is the cause of not only
hand injuries but also head and lower extremity injuries.

The hazards of indoor exercise equipment are well
documented in the literature.”) Safety precautions have
been described for these items. Similar precautions
should be taken for outdoor exercise equipment, such
as shielding the moving parts. Access of children to this
equipment should be stricter; for example, fences can
be used to limit access to areas with this kind of equip-
ment. The public should be informed about the usage
of this equipment and the importance of prevention of
accidents.

The ratio of children that were hospitalized and re-
ceived inpatient treatment is relatively high in this study.
This situation can be explained in that this study was
conducted with the patients referred to the plastic and
reconstructive surgery clinic. In addition, our hospital is
a trauma center, so complex injuries are referred to our
hospital from different regions.

Although the threshold of consultation in pediatric
hand injuries by EDs is very low, simple injuries such
as very short lacerations and blunt injuries that cause
only slight ecchymosis are treated without plastic sur-
gery consultation, thus limiting the scope of our study.
With a prospective study that includes all pediatric hand
trauma in emergency care, a more accurate epidemiology
can be obtained.

In conclusion, prevention should be the main aim for
pediatric hand injuries. With increased parental aware-
ness and public education, rates of hand injuries due to
public exercise equipment can be reduced.

Conflicts of Interest: No conflicts declared.
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