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ABSTRACT

Objectives: This study aims to assess the level of awareness of transtibial amputee patients on stump contractures and their compliance with
efforts implemented to prevent the condition.
Patients and methods: This study included 50 unilateral transtibial amputees (26 males, 24 females; mean age 55.4±14.7 years; range,
18 to 78 years) who met the respondent criteria of the study. The respondents were randomly selected and were issued with a questionnaire.
Results: The majority of the transtibial amputees were aware of stump contracture complications. It was found that they also preferred
methods of prevention which required less effort, was cost-effective, and were also practical.
Conclusion: More focus should be placed on contracture prevention methods which were most complied with by the patients. This is
because the effectiveness of a prevention method is highly influenced by patients’ compliance with the method. Patients with a higher risk of
developing stump contractures should be also given more attention in post-amputation care.
Keywords: Awareness; knee flexion contracture; post-amputation care; stump contracture; transtibial amputee.

Knee contractures or flexion contractures are one
of the most common problems faced among transibial
amputees. It is known as a condition where a patient
cannot fully straighten the knee.[1,2] The main cause
of this phenomenon is the failure of soft tissue at the
stump, also known as flexor muscles, to lengthen in
tandem with the bone. It occurs when the leg muscles
shorten and tighten due to the long periods in a
bending position or inactivity due to the illness or lack
of exercise.[3,4]
The condition has significant impacts on a patient.
More specifically, for amputees who have decided
to proceed with prosthesis, the presence of a flexion
contracture may prevent him/her from achieving
successful prosthesis usage. The reason for this is that
the contracture disrupts the prosthesis alignment,
which could lead to a number of complexities during
walking, such as gait deviations.[5,6]

According to the literature in this field, stretching
is a common method to overcome the problem of
contractures. Stretching can be done in three different
ways, namely active stretching, manual stretching,
and position administration.[1] Nevertheless, according
to Finger and Willis,[3] stretching is a secondary
method which can prevent contractures; the primary
prevention method is active exercise which can be
done in conjunction with stretching. In general, the
best results for contracture improvement can be
achieved through a combination of both stretching
and active exercise. It has been found that lying and
sitting postures have also influenced the presence of
contractures.[5] Thus, in addition to assisting amputees
during therapy sessions, consultation from doctors
and therapists regarding proper stump positions
was also necessary. They also responsible to increase
awareness of stump contracture complications among
amputees.[7] It’s important to note that, amputees’
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awareness on stump contracture complications may
depend on the hospital environment and facilities
where the amputees had the amputation.
Despite all the necessary information shared with
and therapy provided to the amputees, it has been found
that what has been taught was not being practiced by
some of them. This relates to a compliance problem with
contracture prevention methods. Indeed, it has been
identified that a patient’s compliance with the prevention
methods is the most important factor in achieving
effectiveness in contracture prevention efforts.[8]
A majority of amputees in Malaysia are diabetic
and elderly patients. Thus, it is expected that diabetic
and elderly patients are the most common patients who
develop stump contractures, compared to younger
amputees. This is because musculoskeletal disorders
are normally associated with diabetic complications
and an older age’s factor. The disorders would lead to
a reduction in functional abilities, physical inactivity,
and a lower quality of life.[9] Low compliance with
contracture prevention methods is also seen among
elderly patients. The aim of this study was to identify
the level of awareness of transtibial amputees about
stump contracture complications and their compliance
with prevention efforts.

PATIENTS AND METHODS
This study included 50 unilateral transtibial
amputees (26 males, 24 females; mean age 55.4±14.7
years; range, 18 to 78 years). The respondents were
randomly chosen from three different companies
which served as prosthetic and orthotic suppliers
for the state and private hospitals. The companies
commonly dealt with orthopedic and rehabilitation
departments. The study required the respondents to
meet certain criteria to be considered as respondents
for the study. Patients which met the required criteria
were randomly selected from the companies’ records
and were called for an appointment at the companies
premises. Respondents who were unable to attend
the appointment at the companies premises were
given the option for the study to be carried out at
their houses. The study was conducted under the
supervision of the Certified Prosthetics and Orthotics
(CPO) of the International Society of Prosthetics and
Orthotics (ISPO) Category 1.
The 50 respondents were randomly selected from
all ages and both sexes and regardless of left or right
amputation side. The selection was selected only after
the participants met the following criteria:
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1.

Unilateral transtibial amputee.

2.

Were able to communicate efficiently.

The research protocol for this study was approved
by the Medical Research Ethics Committee (MREC),
Ministry of Health Malaysia. The Approval ID was:
NMRR-16-2106-32880. The MREC understood that
the data collection method for this study would only
involve a physical evaluation.
Data were collected using a set of questionnaires
which were filled in by the respondents. The types
of information included in the questionnaire were:
demographic data (age and sex), physical data (body
weight and height), clinical data (cause of amputation,
degree of knee contracture following treatment after
amputation), and respondents personal opinions
(most preferred stump contracture prevention
mechanisms and stump position during resting).
The degree of stump contractures and length of
the stumps were measured by the researchers.
The stump was considered to have a contracture,
when it was unable to fully extend. The degree
of contracture was measured as the remaining
angle for the stump to achieve a full extension. A
contracture angle equal to or more than 10° was
considered to be a significant contracture. The
set of questions used in the study questionnaire is
presented in Appendix I.
Statistical analysis
Statistical analysis was performed using the
Minitab Express version 1.5.0 (Minitab Inc., PA, USA).
The responses were divided into two groups. Each
group was independent of each other, which indicated
that the two groups/variables were made of unrelated,
different, and unpaired individuals. The chi-square
(c2) test was performed to determine whether there
was a significant association between the two variables.
A p value of less than 0.05 was considered statistically
significant.

RESULTS
Table 1 demonstrates that the participants
were divided based on the factors of amputation
including the presence of stump contractures. There
was a significant difference between the contractures
occurring among respondents who were amputated due
to diabetic complications as opposed to a combination
of other causes (p=0.001).
Figure 1 illustrates a chart of the total respondents
with and without stump contractures based on the age
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Table 1. Demographic data of the subjects
Subject

Age (years)

Sex

Amputation Side

Cause of amputation

Length of stump (cm)

Degree of contracture (⁰)

1

40

Male

Left

Diabetes

13.3

4

2

24

Male

Left

Nervous system

18.8

NA

3

18

Male

Right

Congenital

12.6

NA

4

55

Female

Left

Diabetes

14.4

7

5

65

Male

Right

Diabetes

9.7

7

6

67

Male

Right

Traumatic injury

12.9

NA

7

68

Male

Left

Diabetes

14.7

5

8

55

Female

Left

Diabetes

16.1

7

9

47

Female

Right

Traumatic injury

17.0

4

10

44

Male

Right

Diabetes

11.9

NA

11

72

Male

Right

Diabetes

16.3

9

12

63

Female

Left

Diabetes

13.4

5

13

57

Male

Right

Diabetes

14.5

NA

14

32

Male

Right

Bone cancer

16.9

NA

15

47

Male

Left

Diabetes

13.1

16

16

54

Male

Right

Diabetes

16.7

9

17

59

Male

Left

Bone cancer

17.7

NA

18

68

Male

Left

Diabetes

15.0

7

19

78

Female

Left

Diabetes

18.1

7

20

69

Male

Right

Diabetes

12.8

4

21

56

Female

Left

Diabetes

10.1

8

22

58

Female

Left

Diabetes

14.8

NA

23

48

Male

Right

Bone cancer

11.2

NA

24

28

Male

Right

Diabetes

9.9

9

25

58

Male

Right

Diabetes

12.2

5

26

67

Male

Left

Diabetes

10.1

14

27

62

Male

Right

Diabetes

10.9

NA
NA

28

33

Female

Left

Traumatic injury

18.9

29

64

Female

Right

Diabetes

12.0

6

30

56

Female

Right

Diabetes

17.7

NA
NA

31

25

Male

Left

Traumatic injury

15.9

32

60

Female

Left

Diabetes

17.3

8

33

78

Male

Left

Diabetes

14.4

17

34

67

Male

Right

Diabetes

16.8

NA

35

63

Male

Right

Diabetes

15.1

8
15

36

48

Male

Left

Diabetes

11.2

37

64

Female

Right

Diabetes

16.0

7

38

52

Male

Right

Diabetes

9.9

13
NA

39

64

Male

Right

Diabetes

13.8

40

43

Female

Left

Infection

11.7

5

41

61

Female

Left

Diabetes

12.4

18

42

76

Male

Left

Diabetes

14.4

11

43

38

Male

Right

Traumatic injury

16.3

NA

44

56

Male

Left

Infection

18.1

NA

45

59

Male

Left

Diabetes

10.4

NA

46

65

Male

Right

Diabetes

13.6

6

47

61

Male

Right

Diabetes

9.8

8

48

69

Female

Left

Diabetes

8.8

6

49

54

Male

Right

Diabetes

15.9

6

50

55

Female

Left

Diabetes

10.7

8

NA: Not available.

Number of respondent

Awareness, potential factors, and post-amputation care of stump flexion contractures among transtibial amputees

20
18
16
14
12
10
8
6
4
2
0

271

to Figure 1. There were no significant differences
between long and short stumps and the occurrence of
stump contractures (p=0.13).

0-10

11-20

No contracture

21-30

31-40 41-50 51-60
Age range (year)

Presence of contracture

61-70

71-80

Significant contracture

Figure 1. Chart of total participants with and without
stump contracture possession based on ages.

range. The highest peak shows total participants from
each group. There were three conditions:

The participants were considered to have awareness
about knee flexion contractures, if they managed
to correctly define stump contractures, even if they
provided their own definition of it. It was also found
that respondents who were amputated at state hospitals
exhibited a greater level awareness, compared to those
amputated at private hospitals. However, the difference
in awareness was not significant (0.125). Figure 3 shows
the division of respondents according to the category
of hospitals and their awareness of stump contractures.
The descriptions related with the association of two
variables based on the p values obtained in this study
are tabulated in Table 2.

The respondents between 18 and 78 years old and
below 50 years old did not show significant differences
in stump contractures occurring (p=0.052).

The study considered a respondent to have
good compliance with contracture prevention
methods, if they avoided improper sitting and
lying positions. This was ascertained by questions
in the iii. Knee Contracture Awareness section
within the questionnaire. Furthermore, at least one
stump contracture prevention method should also
be practiced, once per day, before a respondent was
considered to have good compliance with contracture
prevention methods. Figure 4 demonstrates the
respondent compliance chart.

The ideal stump length for a transtibial amputee
should not be less than 12.5 cm.[10,11] In this study, a
stump was considered to be long, if it was an ideal
length and short, if vice versa. Figure 2 shows the
division of respondents according to stump category
along with the presence of stump contractures. There
were three categories of stump contracture similar

A total of 30 respondents had good compliance with
contracture prevention methods. Of the 30 respondents
identified, 93.3% of them practiced active exercise
which was defined as, moving the stump in a full range
of motion by using their own muscle power. Moreover,
among these 30 respondents, 70% of them underwent
physiotherapy sessions after the amputation and all

1.
2.

35

25

30

20

Number of respondent

Number of respondent

3.

Without presence of stump contracture
(represented by yellow legend).
Presence of stump contracture (not necessarily
significant).
Significant stump contracture (among the
participants who show the presence of stump
contracture).

25
20
15
10
5
0

15
10
5
0

Long stump
No contracture

Long category

Presence of contracture

Short stump
Significant contracture

Figure 2. Stump category with the presence of
contracture.

Government
Aware since in the ward

Hospital

Private

Aware after discharged

Unaware

Figure 3. Distribution of participants based on the
category of hospital with their awareness toward stump
contracture.
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Table 2. The p-values with descriptions regarding the association between two variables
Two variables
p-value

Variable 1

Variable 2

Description

p=0.001

Stump contracture occurrence among Stump contracture occurrence among
the amputees who were amputated due the amputees who were amputated due
to diabetic complications
to the other complications/cause of
amputation

p=0.052

Stump contracture occurrence among
the amputees aged 50 years and above

Stump contracture occurrence among
the amputees aged below 50 years.

There was no significant
difference of the stump contracture
occurrence among the amputees aged
50 years and above and below
50 years.

p=0.13

Stump contracture occurrence among
the amputees with long stump

Stump contracture occurrence among
the amputees with short stump

There was no significant difference
between the amputees with short and
long stump in stump contracture
occurrence.

p=0.125

Amputees who were amputated at
government hospitals and aware about
stump contracture

Amputees who were amputated at
private hospitals and aware about
stump contracture

There was no significant difference in
contracture awareness level between
amputees who were amputated at
government and private hospitals.

of them marked the manual stretching box in the
questionnaire, which indicated that the therapists
were doing the stretching for them. Indeed, only 33.3%
of good compliance respondents did active stretching
i.e. muscle stretching activities, by themselves. It
was found that 40% of respondents who had good
compliance with contracture prevention methods
were provided with stump splints. Additionally,
they claimed that most of the time they wore it,

The amputees who were
amputated due to diabetic
complications exhibited
significantly higher contracture
occurrence compared to the other
complications/cause
of amputation.

particularly during resting. However, the duration
varied for each respondent. Meanwhile, 50% of the
participants who did not have good compliance with
proper sitting and lying positions still practiced some
of the other contracture prevention methods. The
methods included going for physiotherapy sessions
and practicing both active and manual stretching.
The other 30% claimed that they were doing
active exercise alone. Furthermore, 16.7% of the
participants who were not aware about stump flexion
contractures before, were found practicing active

35

100.00
90.00

25

91.70

80.00

20

Vote percentage

Number of respondent

30

15
10

70.00
60.00

66.70

50.00
40.00
30.00
20.00

5

0.00
0

13.60

10.00

Good compliance
Poor compliance
Aware respondent

Figure 4. Compliance among the aware participants.

Active
exercise

Splinting

Manuel
stretching

0
Active
stretching

Figure 5. Votes percentage for the most comply contracture
prevention method.
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exercise. Table 3 shows the contracture prevention
methods practiced by the different respondents.
The most complied with/preferred stump
contracture prevention method was active exercise
which received 22 votes (66.7%) from 33 respondents
who were practicing it. Meanwhile, 11 votes (91.7%)
were received from respondents who were practicing
stump splinting. Manual stretching only received
three votes (13.6%). None of the participants voted
for active stretching. Instead, it was the only
method in this study which was rated as the most
uncomfortable/difficult method by eight (72.7%) of
the participants who practiced it. Therefore, based
on these votes, it shows that the splinting method
was the contracture prevention method that was
most complied with. Figure 5 provides a clearer
view regarding the votes received for the contracture
prevention methods most complied with. The votes
were provided by participants who practiced the
methods themselves.

DISCUSSION
In the present study, the most common method
of treating stump contractures was active exercise
(Table 3). This could be due to the fact that exercise was
free and no additional devices were required. Active
exercise was, then, followed by manual stretching
exercises, which was done by physiotherapists for all
those who attended physiotherapy programs. It was
found that manual stretching was only practiced during
physiotherapy sessions. None of the respondents’
families or friends assisted the patients with stretching
at home. The result indicates a lack of awareness by
amputees’ family members or friends with flexion
contracture complications. This could be due to their
unwillingness to practice the stretching exercise with
the patients or they had never been exposed to the
method. All of the amputees who were provided with
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a stump splint (n=12) were wearing the splint at varied
times and durations. Meanwhile, the low percentage of
respondents who practiced active stretching was either,
as there was a lack of compliance with the method
or they were unaware about it. Active stretching was
the only method in this study which was voted as the
most difficult/uncomfortable method by 72.7% of the
participants who practiced it. This finding illustrates
that contracture prevention methods which required
a lot of effort and were long in duration was not
preferred and was most likely to be neglected by the
amputees.
The low percentage of awareness of patients
regarding stump contractures right after amputation
in both state and private hospitals indicates that the
awareness toward contractures was not obtained in
the very early stages. It was found that 70% of the
amputees were themselves well taught by medical
rehabilitation doctors and CPO about their situation
with contractures. During occupational therapy
sessions, they were again reminded about awareness
of contracture prevention methods by the CPO and
the physiotherapists.[5,12] The lack of awareness in
the early stages of post-amputation could lead to
flexion contracture complications with the stump,
as contracture prevention methods and appropriate
stump positions may not be practiced in the early stages.
Furthermore, the patient’s activity would normally
become very limited at this stage and, thereby, leading
to contractures, not only at the knee joint, but also
at the hip joint.[12] In addition, the lying position of
the patient on the hospital bed either before or after
surgery is also strongly related to contractures.[12] Most
of the patients were likely to raise the head part of the
bed up and maintain the knees in a comfortable flexed
position, which could contribute to both knee and
hip contractures.[13] The patients may maintain these
improper positions even after they were discharged
from the hospital, particularly if they are unaware

Table 3. Types of contracture prevention methods practiced by the subjects
Total response
Contracture prevention
methods
Stump splint

Percentage response (%)

Good
compliance
(n=30)

Poor
compliance
(n=8)

Unaware of
contracture
(n=12)

Good
compliance

Poor
compliance

Unaware of
contracture

12

-

-

40.0

-

-

Active stretching

11

-

-

33.3

-

-

Manual stretching during
physiotherapy

21

1

-

70.0

12.5

-

Active exercise

28

3

2

93.3

37.5

16.7
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about contractures in the early stages. Therefore, the
risky timing of awareness should be overcome by
implementing knowledge about contractures as soon
as amputation surgery is completed.
Patients’ compliance with medical care or treatment
is a very important factor which may determine the
objective achievement.[8] Thus, this study examined
the compliance of transtibial amputees with stump
contracture prevention methods and proper stump
positions. The respondents who were aware of stump
contractures exhibited a high percentage of compliance
(78.9%). The result indicates the effectiveness of
the rehabilitation teams in increasing awareness of
contractures among amputees. It also reflects the
positive attitudes and responses of amputees in
Malaysia toward stump care efforts. In addition, based
on the results, it can be seen that more than half of
the participants treated at state hospitals (64.7%)
became aware of stump contractures after being
discharged from the ward, when they were referred to
the rehabilitation department. The results also prove
the significant role rehabilitation specialists play in
notifying and teaching patients about contracture
complications. The rehabilitation specialists were
also responsible for conducting flexion contracture
prevention methods and increased patient awareness
on proper lying and sitting positions. The results also
demonstrated that the percentage of respondents who
were unaware of contracture prevention methods was
greater, when they were treated at private hospitals
(37.5%), compared to state hospitals (17.6%). However,
the respondents who continued to receive treatment
and consultation at private hospitals by attending
rehabilitation programs were completely aware of
flexion contracture complications. This finding suggests
that the high percentage of unaware respondents was
due to the discontinuation of treatment from private
hospitals. The halt in treatment could be due costs or a
lack of compliance with treatment.
Figure 5 shows that among 12 of the participants
who obtained a stump splint from hospitals,[11] of them
(91.7%) selected this at the most preferable method
to prevent stump contractures. This percentage was
higher compared to the participants who selected
active exercise, making it the most compliant-tolerable
method in reducing/preventing flexion contractures.
The result could be due to the easy resting position
of the stump rather than using energy and effort to
do exercise or other stretching activities. The vote
for active exercise as the most preferable prevention
method also exhibited a high percentage (66.7%) among
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respondents who were practicing it. Despite the fact
that this method required effort from the respondents,
it was handy, free, and could be done anywhere, at
any time. As a result, the most compliant method to
prevent/reduce contractures was the one which was
cost-effective, practical at any place, and required less
effort. Therefore, to ensure good compliance with
prevention methods from the amputees, more focus
should be placed on the stump splint for the stretching
method. Moreover, for the exercise method, more
priority should be placed on active exercise.
Based on these findings, the significant occurrence
of stump contractures among diabetic patients can be
proved theoretically. This is because musculoskeletal
disorders are normally associated with diabetic
complications. The complication would lead to a
reduction in functional abilities, physical inactivity,
and a lower quality of life.[9] In similar cases, it was
common to find that elderly patients were less active
in musculoskeletal activities, compared to younger
patients. This population also had more problems
with rehabilitation in terms of compliance and body
tolerance.[14] Therefore, although the difference was
not significant, it was expected to see a higher
numbers of elderly amputees developing contractures
compared to younger amputees. In addition, based
on the literature, transtibial amputees with short
residual limbs have a higher risk of developing
contractures.[5,13-15] Thus, amputees with a greater risk
of developing contractures, should be given more
attention and effort in order to prevent/reduce stump
contractures.
The data gathered from this questionnaire were
sufficient for this study to achieve its objectives that
was to assess the level of awareness of transtibial
amputee patients on stump contractures and their
compliance with efforts implemented to prevent
the condition. Nonetheless, the limited number of
respondents resulted in some of the findings in certain
aspects becoming invalid and was unable to be further
discussed. In the future, certain aspects that require an
adequate number of participants would be determined
and classified accordingly, rather than a random
search for the respondents.
In conclusion, hospitals play a major role in
implementing the knowledge of post-amputation
care for amputees. Therefore, rehabilitation programs
should be highly correlated with post-amputation
treatment. More focus should be placed on contracture
prevention methods which are most preferred and
complied to optimize the outcomes. Furthermore, the
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amputees who face a greater risk of developing stump
contractures should be given more attention and rapid
treatment/therapy.
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Appendix I
i. General Particular
Age: ....................................... years old
Sex: ¨ Male

What is/are the most preferred lying position(s) on the hospital
bed/bed at home? (tick whichever relevant)
¨Head up ¨Prone position ¨Extend the residual knee
¨Put something under the residual knee to flex it ¨Sleep on the side
¨Leave the stump hanging at the edge of the bed ¨Sitting position
¨Other (please specify): ................................................................................

¨Female

Body weight: ..................... kg
Height: ............................... cm
Cause of amputation:
¨Diabetes ¨Nerve problem ¨Cancer
¨Other (please specify): .....................

¨Trauma

¨Infection

What mechanism(s) do you use to prevent/reduce the knee
contracture? (tick whichever relevant)

Treatment hospital:
¨State hospital ¨Private hospital
Degree of contracture: ........................ º
Period of amputation: .........................

¨Active exercise (please specify how frequent): .......................................
¨Active stretching (please specify how frequent): ....................................
¨Manual stretching (please specify how frequent): ..................................
¨Splinting (please specify the duration): ....................................................
¨Nothing

Do you already have a prosthesis?
¨Yes ¨No
ii. Detail of the Prosthesis (if any)
Period of using the prosthesis: ......................................................................
Period between the day of amputation and
getting the prosthesis: ................................................................................
Are you doing any exercise involving the stump when you are not
wearing the prosthesis?
¨Yes (please specify): ....................................... ¨No
iii. Knee Contracture Awareness
Do you know what a knee contracture is / how is the condition?
¨Yes ¨No
If ¨Yes, please define: .................................................................................
If ¨Yes, when you started to know about the knee contracture?
¨Since in the ward, after being amputated
¨After being referred to physiotherapy/occupational therapy
¨After being referred to rehabilitation doctor
¨After seeing the prosthetist
¨Other (please specify): ................................................................................
Does anybody teach you about knee contracture prevention in terms
of methods or ideal body position?
¨Doctor ¨Nurse ¨Physiotherapy ¨Occupational therapy
¨Other (please specify): .......................................................... ¨Nobody
Did you experience worse knee contractures before?
¨Yes
How bad was it?
Very mild

¨No
¨Not sure

1

2

3

4

5

6

What is the most preferred position of stump during sitting/sleeping?
¨Flexion ¨Extension
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Very bad

Which one you comply with/prefer the most?
¨Active exercise ¨Active stretching ¨Manual stretching
¨Splinting ¨Not sure
Which one is most difficult/uncomfortable?
¨Active exercise ¨Active stretching ¨Manual stretching
¨Splinting ¨Not sure
Can you feel the improvement?
¨Yes
How good it was?
Slightly
improved
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¨No
¨Not sure
Do you have any physiotherapy sessions after surgery?
¨Yes (please specify how frequent): .................................... ¨No
When you already had the prosthesis, do you keep practicing the knee
contracture prevention mechanism?
¨Yes ¨No
Since using the prosthesis, do you feel any improvements in the
contracture? (for those who discontinue the knee contracture
prevention mechanism after getting the prosthesis)
¨Yes ¨No ¨Not sure

