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Abstract
Background: The purpose of this study is a comparative survey of the effect of casting and bandage
treatments in ankle sprain in order to be effective in determining the more desirable method for returning
the patients to work and activities as fast as possible especially in important sport activities.
Methods: In this study the referents to Emergency Department of Poursina hospital whose diagnosis was
ankle sprain and needed treatment have been used. The patients who have been examined, categorised
based on Clanton and Mcgravey classi cation and the intensity of ligaments injury in type II, group II,
type A. (type II: unstable ankle with positive anterior drawer test or positive talar tilt test or both, group II:
athlete or high demand patient, type A: negative radiographic stress test; functional treatment). The
patients who had necessary criteria to enter this study have been divided into two groups A (casting) and
B (bandage) randomly. Then, they have been re-examined after 3, 6 and 12 weeks of treatment and their
cast or bandage has been removed and re-examined and the results of treatment have been assessed
and compared in terms of total treatment or recurrent sprain and returning to work and activities and pain
intensity.
Results: Pain intensity based on VAS had lower average in cast group comparing to bandage group after
3 and 6 weeks and this difference was statistically signi cant. AHS criterion in both groups had the same
average after 3, 6 and 12 weeks. Activity restriction time was lower in cast group comparing to bandage
group signi cantly.
Conclusions: This study showed that cast therapy led to reduction of activity restriction time and
consequently fast returning to work and daily activities, but in bandage group pain intensity reduced
faster.

Background
Muscular-skeletal injury in icts massive disability to people and health care systems. Especially, ankle is
the most common anatomical part of body that would be hurt in people with high athletic or military
activities [1, 2]. Due to high prevalence, high treatment expenses and work absence time, ankle injury is
one of the notable and important problems in medicine and requires preventive strategies and
pedagogical priorities and resources to reduce that event.
The study conducted by Nabian et al. (2017) on referents to Shariati hospital in Tehran revealed that
about 53.5 % of joint injuries related to ankle injuries and was more common in the youth and had
different distribution pattern based on age and gender [3].
In the USA almost 23000 ankle sprain occurred a day [4]. The study of Garrick and Requa (1998)
mentioned that 25% of leg injury related to ankle and 85% of it related to ankle sprain. This study had
been conducted on athletes referred to sports-medicine centre of California/ America in a 6.5 year period
[5]. Also, it was revealed that ankle sprain background was a predisposing factor [6].
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Ankle sprain is more prevalent in football, volleyball and other sports which need quick movement and
plenty change of directions [4]. There are some factors which are effective in ankle sprain. Internal factors
consist of joint instability, Shortness of muscles, non-symmetry of muscles strength, previous injuries,
insu cient rehabilitation, mental stresses and the way of walking. External factors are as follows: sport
skills level, competition and practice level, rules and faults of games [7]. Usual signs are swollen and
painful ankle that is mostly below internal or external malleolus and depend on the injury type, ankle
movements especially painful rotational movements. In case of total ligament rupture, ankle rotation due
to talus bone subluxation and re-reduction, rattles and is tangible when touching [8, 9].
Treatment proceedings are different based on injury severity and symptoms and consist of supportive
treatments such as care recommendations, symptom therapy and joint immobilization by use of cast or
bandage and rebuilding restorative surgery. It is notable that negligence in correct treatment causes
repetition of injury and consequently joint instability [10, 11].
Since the most common treatment for this complication is joint immobilization by using short cast from
the base of toe to tibia protrusion and bandage from the middle point of leg to ankle, we decided to study
these two kinds of treatment more precisely and comparatively [12, 13]. So, the effect of bandage and
casting on pain intensity, joint activity restriction time, and Ankle Hindfoot Scale (AHS) was studied and
compared. Also, based on previous studies and the effect of age, gender, body mass index (BMI), and
recurrent sprain on ankle health [14, 15], we decided to study and compare these speci cities on pain
criteria, activity restriction and AHS in two groups.

Methods

Ethical consideration
This study has been done in the rst half of year 2019 on the patients who suffered ankle sprain and
referred to Emergency Department of Poursina hospital in Rasht, Gilan, Iran. This project has been
approved and coordinated by research council of Gilan University and research moral committee and
performed in Emergency Department of Poursina hospital. This survey has been performed based on
health criteria. Also, the patients decided to participate in this study by knowing possible cons and pros of
it and after getting to know the project they presented written consents. All patients information has
been recorded as their secrets in questionnaires and it was accessible just for the executives.
In this project the participants were free to enter or exit whenever they wanted. Also, it was mentioned in
the written consent that probable losses and damages due to taking part in the study would have been
compensated. Accordingly, if proven that the loss was due to the project, the executives were responsible
to compensate all nancial losses and damages. All personal information (name, age, gender, speci c
diseases background, weight, height, address and phone number) was gathered from the patients.

The population under study and individual pro le
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The patients with ankle sprain diagnosis have been examined and categorized into two groups based on
ankle ligaments injuries according to Calton and Mcgravey classi cation:
Type 1: stable ankle to clinical testing with anesthesia if necessary symptomatic treatment
Type 2: unstable ankle with positive anterior drawer test or positive talar tilt test or both and will be
divided into two following groups:
Group I: non-athletes or older patient, functional treatment.
Group II: athlete or high-demand patient whom will be categorized into three types.
Type A: negative radiographic stress test, functional treatment.
Type B: positive tibiotalar radiographic stress test surgical repair.
Type C: subtalar instability, functional treatment [12, 13].
Since the treatment for types 1 and 2 is different, type 1 exited the project and just the patients of type 2,
group II and type A were studied and divided into two groups randomly:
1- Treatment group 1 (39 people): bandage treatment
2- Treatment group 2 (39 people): short cast treatment

The criteria of being exited the treatment in the project
were:
1- Neuropathic patients (diabetic or other causes)
2- Injured tissue varicose veins patients
3- Diabetes suffering
4- Ankle fraction background
5- Previous sprain or surgery background
6- The patients who needed surgery
7- Low demand and inactive patients
8- The patients with opposite limb weakness that caused pressure on the limb under study
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Then, pain features were studied in 3, 6 and 12 weeks after the treatment based on Visual analogue scale
(VAS) joint activity limitation and AHS.

De nitions
Ankle sprain
When the pressure on joint ligaments is more than their tolerance, sprain and twisting will occur. If the
strike is mild it causes ligament stretching and mild rupture, but in case of severe strike, ligament rupture
will be complete [16].

Pain based on visual analogue scale
It is Visual Analogue Scale from 0 to 10 and the patients will be explained that 0 means no pain and 10
means the maximum pain level and they will be asked to describe their pain level based on this range of
numbers [17].

Activity restriction time
It means the time that the patient will return to his routine activities.

Ankle hind foot scale
It is one of the measurement scales for treatment results in the patients with ankle injury and includes
some parts of patient and physician reports [18].

Statistical analysis method
Necessary amount of the specimen for comparing the results of cast and bandage treatments in ankle
sprain patients by 95% reliability and 80% test strength and based on the study results [19] and according
to pain intensity after the rst two weeks and considering clinical difference of at least one criterion
deviation of bandage pain score in 39 people of each group was determined.

(standard deviation of bandage pain score) s1 = 1.2
(standard deviation of plaster pain score) s2 = 2.4
d = expected signi cantly = 1SD bandage
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The data was analysed statistically based on SPSS software and version 20. Data dispersion distribution
was considered as normal data by use of Shapiro-Wilk Test and 95% reliability (P < 0.05). Chi square test
has been done to compare redundancy of members in two under study groups.
To compare the amount of dependent variables averages (pain and AHS), in two under treatment groups
repeated measure ANOVA test was conducted and personal features (age, gender, BMI, sprain recurrence)
were considered as covariates. Also, multivariate analysis of covariance test was used. The average
amount of dependent variables ± criterion deviation is mentioned in the text. Tests signi cance level was
determined by P < 0.05.

Results
Table 1 shows redundancy distribution in two cast and bandage groups in case of age, gender, BMI and
recurrent sprain. Patients redundancy distribution didn’t show any signi cant statistical difference based
on personal characteristics (P < 0.05). (Table 1). According to RM-ANOVA test, pain intensity in two cast
and bandage groups showed reduction signi cantly (P < 0.001). Totally based on chart 1, pain intensity
on VAS scale in bandage group indicated lower average and pain reduction in this group was faster than
cast group, although the average scale reached zero after 12 weeks in both groups.
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Table 1
comparing of patients redundancy between two treatment groups according of individual & background
characteristics
Individual pro le

Method of treatment
Bandage

Age

Gender

BMI

Recurrent sprain

P-value
cast

*234.0

Number

Percentage

Number

Percentage

20<

6

50.00

6

50.00

20 to 29

12

44.44

15

55.56

30 to 39

10

41.67

14

58.33

40<

11

73.33

4

26.67

Male

17

41.46

24

58.54

Female

22

59.46

15

40.54

Underweight

2

33.33

4

66.67

Normal

18

51/43

17

48.57

Overweight

17

51.52

16

48.48

Obesity

2

50.00

2

50.00

Positive

3

75.00

1

25.00

Negative

36

48.65

38

51.35

*112.0

**916.0

**615.0

Underweight: BMI ≤ 18.5, Normal BMI: 18.5 < BMI ≤ 24.9, Overweight: 25 ≤ BMI ≤ 29.9, Obesity I: 30
≤ BMI ≤ 34.9
* K2 test
** Fisher test

Also, pain intensity didn’t show signi cant difference at rst (admission time), (P = 0.760) but after 3 and
6 weeks of treatment we faced signi cant lower average in bandage group than cast group (P < 0.001),
but after 12 weeks of treatment it didn’t have signi cant difference (P = 0.999) (Fig. 1).
According to RM-ANOVA test, score changes of AHS have been measured from 3 to 12 weeks in cast and
bandage groups and a signi cant uptrend was seen, but the group didn’t have any signi cant effect on
AHS scale (P < 0.32). As a whole, time factor didn’t have any signi cant effect on AHS scale (P = 0.610)
and the effect was the same for interaction factor (P = 0.072). It means that recovery trend in two kinds of
treatments (cast and bandage) was the same and didn’t have signi cant difference statistically (Table 2).
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Table 2
bandage & cast treatment effects on AHS average & deviation criterion
after 3, 6, 12 weeks of treatment.
variable

Treatment group

P-values**

AHS*

Bandage

cast

Group

Time

Group × Time

76.5 ± 3.6

76.01 ± 6.83

0/32

0.61

0.072

*Ankel-Hintfood Scale
**signi cant value P < 0.05

Activity restriction time in cast group had less average than bandage group and this difference was
statistically signi cant (P = 0.002) (Table 3). Age, gender and BMI are covariates and have signi cant
effects on joint activity restriction time (P = 0.002) and joint activity restriction time in women at the age
range of 20–29 with normal BMI in both treatment groups showed signi cant differences (Fig. 2).
Table 3
comparing of activity restriction time in bandage & cast groups
variable

treatment

Activity restriction time

Bandage

cast

P-Value

32.3 ± 14.1

29.6 ± 11.7

0.002*

* signi cant value P < 0.05

Discussion
The purpose of this study is an exact and comparative investigation about the effect of two kinds of
treatments i.e.; bandage and casting in patients suffering from ankle sprain, on pain scale based on VAS
scale, joint movement restriction and AHS. Also, due to previous studies about the effects of age, gender
and BMI on ankle injury prevalence, we decided to study and compare those factors (pain scale, joint
movement restriction and AHS) on both groups based on age, gender and BMI.
This study showed that most patients were in the age range of 20–30 and their average age and
deviation factor was 30.4 ± 9.7 and most of them were male. Abundance distribution of age group,
gender and BMI and recurrent sprain in both groups didn’t show signi cant statistical differences. In
various studies, patients average age was almost the same. In Verhagen et al. (2000) study, the average
age in bandage group was 36.03 ± 15.5 [20] and in cast group was 37.5 ± 13.9 [5]. In Kannus and
Renstromb (1991) study the age group of 18–35 suffered ankle sprain more than others [4].
In Garrick and Requa (1989) study cured injuries were studied in a clinic in a 6.5 year period of time and it
became clear that 25% of leg injuries related to ankle and sprain was 85% of ankle injuries. The survey
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indicated that most patients who suffered sprain were in the age range of 25–35 and it could have been
due to more sport activities in this range than others [5].
The percentage of recurrent sprain in bandage group was 7.7% and in cast group was 2.6 %, but no
signi cant difference was seen in two treatment groups statistically. In Saltzman et al. (2005) study the
amount of recurrent sprain was lower in cast group than bandage one [21]. In Peer et al. (2009) survey no
signi cant difference was seen in two treatment groups statistically in case of recurrent sprain in one
month after treatment beginning, but there was a signi cant difference after three months treatment and
ankle recurrent sprain in all time periods was more in bandage group than cast one [22]. Although there
was a report in previous studies about signi cant difference between ankle recurrent sprain in bandage
and cast groups, it could be because of small population of statistical society and it might become
signi cant with more patients and more follow ups.
Pain scale based on VAS at the rst time was the same and without signi cant difference statistically but
in different times of measurement it showed downtrend in both groups. Totally pain in bandage group
had lower average than cast group and downtrend slope was more in bandage group, but after 3 and 6
weeks, pain scale was less than cast group signi cantly. Finally, after 12 weeks pain didn’t have
signi cant difference between two groups and pain in both of them reached zero. These results are along
with other studies. In Almeida et al. (1999) survey pain scale was studied based on VAS scale and two
weeks, one month and three months after treatment beginning in the patients who referred to emergency
department and in all these time periods, pain intensity average was lower in bandage group than cast
group [23]. Also, in Saltzman et al. (2005) study, bruise, inability to walk, pain and swelling were the most
common complaints of patients and pain intensity was lower in bandage group than cast one [21].
In Rastegar et al. (2017) study 80 patients suffering from ankle sprain who referred to Alzahra hospital in
Isfahan were studied and were put in two treatment groups (bandage group and immobilization one
(cast)) without considering pain scale and just randomly. After 2 weeks, pain in bandage group showed
signi cant reduction [19].
Probably, one reason of more pain score average in cast group was stiffness which is due to casting and
this problem is less in bandage group. Activity restriction time in cast group had lower average than
bandage group and the time was 29.6 and 32.3 respectively and this difference was signi cant. Also, age,
gender and BMI as covariates had signi cant effects on joint activity restriction time. In the age range of
20–29 in females with normal BMI and just overweight there was a signi cant difference between two
groups, such a way that activity restriction time in bandage group was more than cast group. It is
possible that more activity and weight caused more pressure on injured ankle and lead to prolongation of
recovery process and these ndings need more studies.
In other surveys, activity restriction time was less in cast group. In Verhagen et al. (2000) study, activity
restriction average time in bandage and cast groups was 25.66 and 18.98 respectively. It means that
activity restriction time in cast group was so shorter than bandage one and it could have been due to
shorter treatment period in cast group [20].
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In Kannus and Renstrom (1991) study, the average time of recovery in patients with bandage and cast
treatment was 47.93 and 37.5 days respectively and it can be concluded that recovery time in cast group
was less than bandage group [4]. In Garrick and Requa (1989) study, the average time of recovery in
patients with bandage treatment was 41.4 days and in cast group was 38.3 [24].

Conclusion
In this study, cast therapy led to reduction of activity restriction time and faster returning to work and
daily activities and in bandage therapy we observed faster pain reduction, but there was not any
signi cant difference in joint recovery score. According to the results of this study, it will be recommended
that active and young people who need to go back to work and activities faster use cast therapy and low
demand people and higher age range patients use bandage therapy because of thromboembolism side
effect danger.

Abbreviations
AHS: Ankle Hindfoot Scale; BMI: body mass index; VAS: Visual analogue scale.
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Figure 1
bandage & cast treatment effects on pain score after 3, 6, 12 weeks
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Figure 2
Age, Gender and BMI effect on activity restriction time in both treatment groups
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