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Abstract
Background: Fractures of femur are among the most important causes of mortality in musculoskeletal injuries. Owning to lack of
adequate research to compare various techniques of fracture stabilization, there has not yet been an agreement over a protocol
to utilize a specific type of splint for femoral fracture immobilization. This study was thus conducted to compare the effects of
simple and traction splints on pain intensityimmediately after and at the 1st, 6th, and 12thh after splinting among patients with femur
fracture in the centers affiliated to Isfahan University of Medical Sciences (Isfahan, Iran).
Materials and Methods: This quasi‑experimental study was performed on 32 patients with femur fractures. Prehospital emergency
ambulances were divided into two groups of simple and traction splints using a table of random numbers. Continuous convenient
sampling was employed in each group to use either a simple or a traction splint for the patients with femur fractures. Pain intensity
of the patients was then measured by a visual analogue scale (VAS) immediately, 1 h, 6 h, and 12 h after splinting. The effects
of the two techniques were finally compared.
Results: After splinting, pain intensity decreased significantly in both groups (P = 0.0001 in both groups). The reductions were
significantly more in the traction splint group at the 1st, 6th (P = 0.0001), and 12thh after splinting (P = 0.02) compared with the simple
splint group. There was no significant difference in pain intensity immediately after splintingbetween the two groups (P = 0.441).
Conclusion: The significant difference in pain reduction between the simple and traction splint groups at the 1st, 6th, and 12thh
after splinting emphasizes the superiority of traction splints.
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Introduction

M

usculoskeletal system injuries, including fractures
of femoral shaft, are major causes of mortality or
disability in adults.[1] The most prevalent cause
of femoral fracture is falling or accident with vehicles.[2]
The majority of such fractures occur in the middle and
upper third area during activities such as skiing and bike
riding. Such injuries are also seen as a result of falls, sports
accidents, work‑related accidents, accidents with vehicles,
and in some special cases in children abuse.[3] As the femoral
bone is the largest and the main weight‑bearing bone in
the body, femoral fracture and its treatment are associated
with long‑term disabilities.[4,5] In fact, complications and
mortality of femoral fracture have been reported in 46%
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and approximately 20-54% of the cases, respectively.[6]
A study in Sweden has estimated the annual prevalence
of femoral fracture as 9.9‑10 in every 100,000 people.[7]
Following femoral fractures, severe contraction of large
muscles surrounding the hip can stretch the two ends of
the broken bone toward each other and thus create harsh
pain.[8,9] Prehospital care and transportation of patients at
scenes of accident are often performed by trained staff in
prehospital emergency systems.[10] The main goal of such
systems is to save life, prevent injury, and reduce pain
exacerbation prior to the main treatment.[11] A leading
strategy, at both levels of basic and advanced emergency
services is immobilization of musculoskeletal injuries.[10,12]
Timely and accurate interventions of emergency nurses
can save the lives of patients, prevent further injuries,
and particularly reduce pain in patients with femoral
fractures.[8,11] Splints, including simple and traction splints,
are among the tools used for immobilization. However,
due to their features and especially the way they are used,
there is no consensus regarding the usage of a specific splint
in a particular situation.[8] In closed femoral fractures, the
most commonly used splints are long wooden splints and
traction splints, each of which have their own advantages
and disadvantages.[12] As the simplest splint type, wooden
splints fix the organ and prevent the conversion of a closed
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fracture to an open fracture. They thus reduce pain in closed
bone fractures.[8] Traction splints are also common tools
of treating femoral fractures in injured patients admitted
in prehospital emergency units. [9,13] Therefore, many
emergency medicine and nursing references have called
traction splints as one of the most effective practices in
prehospital emergency.[14] Although various immobilization
tools (other types of splints) can reduce patients’pain to
some extent, some believe that in special cases, such as
femoral fractures, traction splint can be applied.[15,16] Some
specialists even believe in it as the most effective way to
reduce adverse effects of femoral fractures, that is, pain.[8]
Despite the mentioned benefits, using traction splints is
accompanied by uncertainty owing to some complications
such as damage to the neuromuscular system and/or
pressure to the femoral neurovascular system as the femoral
region contains femoral, sciatic, and popliteal nerves, as
well as relevant blood vessels.[8,12] As a result, Bledsoe and
Barnes emphasized the necessity of reconsidering the use
of traction splints in prehospital emergency.[17] Similarly,
Wood et al. stated that inserting a traction splint can prolong
the presence of the prehospital emergency personnel
at the scene of accident. On the other hand, inserting a
traction splint by two staff members is associated with
manipulating the injured organs to create tension and can
thus exacerbate pain intensity or injury. In addition, possible
difficulty in using traction splints during patient transfer in
prehospital emergency systems has made the use of other
types of simple wooden splints acceptable. Therefore,
despite the advantages of traction splints compared with
simple splints, their application is still under debate due
to the related complications and arguments about their
effects on complications of femoral fracture, including
pain. However, the recommendation of the American
College of Surgeons Committee on Trauma and Illinois
Department of Healthcare in the United States indicated
for equipping all ambulance units with traction splints in
prehospital emergency.[18] As prehospital emergency nurses
and technicians are responsible for splinting in prehospital
conditions,[8,12] it is necessary to query the effectiveness
of various splint types on femoral fracture outcomes and
mostly importantly pain. Therefore, this study aimed to
determine and compare the impacts of using simple and
traction splints on pain intensity of patients with femoral
fracture immediately and at the 1st, 6th and 12th h after
splinting in health centers affiliated to Isfahan University
of Medical Sciences, Isfahan, Iran.

Materials and Methods
This was a quasi‑experimental study on 30 patients who
were diagnosed with a closed femoral shaft fracture by
ambulance nurses based on the instructions of American
Association of Surgeons. Patients were included if they
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aged 15‑65 years, were not addicted to any drugs, provided
informed consents to participate in the study, and had full
consciousness when completing the questionnaires. The
subjects were all transferred to one of Alzahra, Isa Ibn
Maryam, Amin, Kashani, Shariati, or Gharazi Hospitals
by the prehospital emergency services of Isfahan. Other
inclusion criteria were maintaining the splint on the injured
organ for at least for 12 h after splinting and using morphine
sulfate as a painkiller. Accordingly, patients were excluded
if they were unwilling to continue participation, developed
any problems incompatible with the inclusion criteria,
and did not have the splint on the injured organ for 12 h.
Randomized sampling method was first used by allocating
31prehospital emergency codes. Continuous convenient
sampling method was then employed for placement of the
selected splints. The personnel participated in 10 sessions
about splint placement techniques (simple and traction)
based on the instruction of the American Association of
Emergency Physicians (2011). They then took a test and
were selected for splinting if they obtained the whole 13
scores of the test. After explaining the conditions for the
subjects and obtaining their informed consent, one of
the two splints was placed for them. Pain intensity was
measured using a visual analogue scale (VAS) from 0 (no
pain) to 10 (the highest pain intensity) immediately and
at the 1st, 6th, and 12th h after splinting. For adjustment
and matching the conditions based on the issued protocol
by the Isfahan Disaster and Emergency Management
Center, 5 mg of morphine sulfate was used for all patients
immediately before splinting. A two‑part questionnaire was
used for data collection. The first part covered demographic
data. The second part included the mechanism of the
accident, the injured site, pain intensity at different times.
It also assessed times related to prehospital emergency
care provision, that is, the times of reaching the accident
location, using morphine sulfate, splinting, and delivering
the patient to the hospital, and splint replacement. The time
and amount of using morphine sulfate as an intervening
factor during the first 12 h were also recorded. Data analysis
was conducted using descriptive statistics such as frequency
distribution, mean and standard deviation (SD), and
inferential tests including analysis of variance (ANOVA),
independentt‑test and Chi‑square test in SPSS18(SPSS
Inc., Chicago, IL, USA).

Results
Of the 35 patients with femoral shaft fracture in the simple
splint group, one subject was excluded due to addiction
and another due to unwillingness to continue participation.
A third patient was also excluded after a diagnosis of
floating rib fractures. The traction splint group consisted of
34 subjects among whom twodid not consent to continue.
There were thus totally 32 subjects in each group.
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The mean ages of the participants in the simple and
traction splint groups were 29 (14.1) and 31 (14.8) years,
respectively. There was no significant difference between
the two groups in terms of age (t = 0.6; P = 0.547).
Males constituted 87.5% (n = 28) of the simple splint
group and 90.6% (n = 29) of the traction splint group.
Chi‑square test did not show significant differences in
sex distribution between the two groups (χ 2 = 0.16;
P = 0.698). In addition, frequency distribution of marital
status was not significantly different between the two
groups, either. Moreover, after excluding the mentioned
patients and determining the final number of left and
right injured legs, no significant differences were found
between femoral fractures in the right and left legs. There
were no significant differences between the two groups
regarding the frequency of injury mechanisms (falling
from height, vehicle accident, spor t events, and
occupational accidents). However, both groups had
higher numbers of vehicle accidents. The spent time in
the scene showed no significant difference between the
two groups (P = 0.0001).
As indicated in Table 1, pain intensity decreased consistently
in the simple splint group from the beginning of splinting
until the end of the 12thh (mean reduction between every
two measurements: 0.53 units). However, in the traction
splint group, pain intensity showed higher decreased at a
higher rate between during the 1sth after splinting (1.2 units)
compared with the next two measurements (mean
reduction: 0.66 units).
In the simple splint group, mean score of pain intensity
significantly reduced at the 12thh compared with immediately
after splinting (f = 15.7; P = 0.0001). A similar significant
reduction was also observed in the traction splint
group (f = 47.5; P = 0.0001). There was no significant
difference between the two groups in mean scores of pain
intensity immediately after splinting (P = 0.441). In contrast,
measurements at the 1st, 6th, and 12thh after splinting
revealed significant differences between the two groups in
terms of pain intensity (P = 0.0001 and P = 0.0001, and
P = 0.02, respectively).
Table 1: Pain intensity of patients with femur fractures at
different times stratified by splint types
Pain intensity

Simple splint Traction splint

P

Immediately after splinting

6.7 (1.4)

6.4 (1.2)

0.4410

1 h after splinting

6.0 (1.3)

4.8 (1.0)

0.0001

6 h after splinting

5.4 (0.9)

4.2 (1.0)

0.0001

12 h after splinting

5.1 (1.2)

4.0 (1.0)

0.0200

F

15.7

47.5

P

0.0001

0.0001

Values are expressed as mean (SD)

Discussion
The findings of this study indicated pain intensity in patients
with femoral fractures immobilized with simple splints to be
lower pain at 1st, 6th, and 12th h after splinting compared with
immediately after splinting. Moreover, the reduction trend
continued during the hours after splinting. For the same
reason, Beck et al.,[8] Lockey,[11] Saygi et al.,[19] Anderson
et al.,[20] and many reference books have emphasized the
application of simple splint to reduce pain.
On the other hand, scores of pain intensity of patients whose
femoral fractures were immobilized with traction splints
significantly reduced over time. Although Wood et al.[13]
reported contrasting results, Limmer,[16] Houghton et al.,[21]
and Chu et al.[22] suggested findings similar to ours. Such
reduction could have been caused by decreased muscle
resistance around the injured bone. To be more precise,
after musculoskeletal injuries, the muscles notably contract
and thus produce severe pain. A traction splint stretches the
muscles consistently and gradually reduces pain as muscle
spasm is relieved.
Furthermore, we found the mean reduction of pain intensity
score during the first 12 h to be higher in the traction splint
group compared with the simple splint group. This finding
was in accordance with the results of Lockey, [11] Chu
et al.,[22] and Ellis[23] and also the guidelines of the American
Association of Emergency Physicians.[12]
Among the challenges of using traction splints are the
required splinting time in the scene of accident and
the need for two staff members for their placement.[24]
However, we could not find a significant difference in the
spent time for splinting between the traction and simple
splint groups, which may emphasize the possibility of
replacing traction splints instead of simple splints. Besides,
in this study, we observed higher efficiency of traction
splints in pain reduction at 1st and 6th h after splinting.
In addition, using tract splints was more advantageous
for patients with femoral fractures. Similar results were
reported by El‑Dakhakhni, [9] American College of
Emergency Physicians,[12] Chaplean,[15] and Booth[25] who
confirmed the positive effects of traction splints and their
superiority over simple splints.
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