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ABSTRACT

Objective: To determine the prevalence and associated
risk factors for post-amputation back pain in lower limb
amputees, and to evaluate post amputation back pain-related
functional disability.

Methodology: Nested case control study included fifty
three lower limb amputees who were more than one year post
amputation and ambulatory with prosthesis. All studied lower
limb amputees were underwent full history taking, measurement
of intensity, frequency and duration of post amputation back
pain and measurement of post amputation back pain — related
Sfunctional disability by using of the revised Oswestry low back
pain disability questionnaire (RODQ).

Results: The prevalence of the reported back pain by the
studied sample of the lower limb amputees was 64%. The mean
of back pain intensity was 5.6 2.4. The majority of these with
post amputation back pain (62%) described their back pain as
intermittent and 38% described their back pain as constant.
More than twenty three percent of lower limb amputees reported
their average back pain intensity as mild (1-4), 50% reported
their average back pain as moderate (5 or 6), and 26.5%
reported their average back pain as severe (7-10). As age
increased, the odds of development of back pain increased. The
prevalence of back pain in men was more than in women (OR
=1.8, 95% CI = 1.2-2.3). The odds of development of back pain
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in lower limb amputees who resided in an urban areas was
higher than that in who resided in rural area (OR =3.8, 95% CI
=29-4.6).

The odds of development of back pain was higher in
lower limb amputees with low education level than in those with
high education level (OR = 2.6; 95% CI =1.6-2.9). Diabetes
mellitus as a reason of lower limb amputation associated with
the highest risk of development of back pain in lower limb
amputees (OR=3.4; 95% CI=2.9-5.1). The transfemoral
amputation associated with a higher risk of development of back
pain than the transtibial amputation (OR=3.6; 95% CI=2.1-
4.2). As the time since amputation increased the risk of
development of back pain increased (OR of <2years = 3.2; 95%
CI 2.8 -3.6). The risk of development of back pain in lower limb
amputees increased with increasing of duration of daily use of
their prosthesis (OR of > 5 hours use =4.4; 95% CI= 3.1- 5.3).

As the number of co morbidities increased, the risk of
development of back pain increased (OR of one sephantom limb
pain was associated with a high risk of development of back
pain [OR =2.4; 95% CI= 1.9-3], Also, presence of residual limb
pain increased the risk of development of back pain in lower
limb amputees (OR=2.6; 95% CI=1.7-3.2). However, pain in
non amputated limb was not associated with odds of
development of back pain (OR=0.8; 95% CI=0.3-1.3). A
significant difference was found between the functional
disability in lower limb amputees with post amputation back
pain and those without back pain (t = 3.2, p< 0.05). A
significant positive correlation was found between the degree of
intensity of back pain in the lower limb amputees and the level
of back pain — related functional disability (r = + 0.7, p< 0.5).

Conclusion: the prevalence of back pain among the
lower limb amputees is high. ldentifying risk factors in this study
helps to determine the characteristics of lower limb amputees
toward whom to direct measures to prevent post amputation
back pain. Measurement of back pain intensity is important to
assess the back pain-related functional disability.
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INTRODUCTION

Low back pain (LBP) is a common condition, with 50% to 90% of
the general population experiencing some degree of LBP during their
lifetime (Roach et al, 1997 and Nadler et al., 1998). In addition to
amputation specific pain (phantom limb pain and residual limb pain),
chronic pain in other parts of the body may contribute to disability in
persons with limb loss, in particular, back pain has been reported to affect
52% to 89.6% of lower limb amputees (Smith et al., 1999 and Kusljugic et
al., 2006).

The persons with acquired amputation like persons with other
disabilities, often report more than one site of troublesome pain (Marshall et
al., 2002). Causes of low back pain have been studied extensively and
include musculoskeletal impairments, biomechanical abnormalities, gait
deviations, primary medical causes, and deleterious or excessive activity
(Massie, 1999). Low back pain is usually found in persons with lower limb
amputation (LLA), as the most common sign of somatisation or
inappropriately made prosthesis (Kusljugic et al., 2006).

Persons with lower limb amputations often develop gait patterns to
accommodate a prosthesis that may put them at risk for back pain (Perry,
1992). Lower limb amputees with chronic back pain have been shown to
report significantly more disability than lower limb amputees without back
pain (Marshall et al., 1992). Low back pain was more strongly associated
with interference of pain with activities in persons with acquired
amputations than was phantom limb pain (Jensen et al., 2001).

Chronic amputation related pain, including pain in the phantom
limb, pain in residual limb, and back pain, impaired function of the lower
limb amputees (Marshall et al., 2002). With the increasing trend in the
incidence of limb loss, there is a growing interest in the development of
programs aimed at prevention of secondary conditions affecting those living
with the loss of a limb (Ephraim et al., 2005).

Aim of work:

To describe the prevalence of lower limb amputation —related back
pain, to measure the back pain characteristics and to evaluate back pain —
related functional disability.

MATERIALS AND METHODS

All persons with acquired unilateral transtibial or transfemoral
amputation who were more than one year post amputation and ambulatory
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with prosthesis which were made in orthotics and prosthetics department of
the rehabilitation center of A/ Hada and Al Taif Military Hospitals over
period from April 2004 to April 2006 were evaluated for inclusion in this
study. These amputees with inability to read and write Arabic, amputees
with back pain before their amputations, and amputees with amputations at
other levels were excluded. Of these, only 53 amputees satisfied the criteria
for this study. Then all amputees were undergone the following:

1. Full history taking;

- Demographic characteristics: including age, sex, educational level,
residency, marital status.

- Amputation characteristics: including medical reason for their
amputations, level of their amputations and time since their amputations.

- Prosthesis characteristics: the amputees were asked whether they
satisfied with using of their prosthesis and number of hours of daily use of
their prosthesis.

- Co morbidity: number, type and time since onset.

- Pain characteristics: All amputees were asked whether they had
back pain after their lower limb amputations. Then those mentioned the
presence of back pain was asked about the pattern, frequency and duration
of their back pain and if they have pain in other sites of their bodies.

2. Measurement of post amputation back pain intensity:

All lower limb amputees with post amputation back pain were
educated how to use the visual analogue pain scale to rate their back
intensity for one week. Then the average of intensity of back pain which
were rated by the amputees were quantified and classified into 3 levels:

e Mild intensity (1-4).
e Moderate intensity (5 or 6).
e Severe intensity (7-10).

3. Measurement of post amputation back pain — related
functional disability:

By using of the revised Oswestry low back pain disability
questionnaire [RODQ)] after education of the amputees how to use it to rate
their functional disability. The RODQ is a 10 — items self report instrument
that evaluate perceived disability in 10 areas: pain intensity, ability to lift
objects, ability to work, ability to sit, ability to stand, ability to sleep, sex
life, social life, traveling, and ability to complete personal hygiene activities.
The items in each sections are scored from 0 to 5 (0= no limitations, 5=
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severe limitations). Then they are totaled and converted to percentage of
disability score. The higher scores indicating greater disability (Hudson-
Cook et al., 1989).

Statistical Analysis:

Analysis was done using SPSS program, V-10 under window.
Descriptive statistics are presented as means with standard deviation (SD)
for continuous variables as counts and percentage for qualitative data.
Comparison was done using the student’s “t” test. Correlation study was
done using Pearson's correlation coefficient (r). Adjusted odds ratio (OR)
for development of back pain in lower limb amputees were estimated with
lower limb amputees without back pain as the base reference group. A lower
limit of the 95% confidence interval (CI) that exceeded 1.0 was taken to
indicate statistical significance in the case of positive association and an
upper limit less than 1.0 in the case of negative association.

RESULTS

Demographic and amputation Characteristics of the studied sample
of the lower limb amputees are presented in table (1). The age of amputees
range from 18 to 72 years (mean + SD, 45.3+11.2 year) and the age of the
majority of the lower limb amputees (57%) were between 41 and 60 years.
Seventy percent of the studied samples were males. The majority (64%)
resided in urban areas. Seventy five percent reported minimum education (<
12™ grade). Diabetes mellitus was the most frequent (66%) reason for
amputations. Seventy four percent of the amputations levels were transtibial.
The time since amputations was less than 2 years in 53 % and more than or
equal 2 years in 47%. Most of the amputees (79%) reported using their
prosthesis for less than 5 hours daily. Seventy percent of the studied
amputees had 2 or more co morbidities. The prevalence of the reported back
pain in the studied sample of the lower limb amputees was 64%, the
prevalence of the reported Phantom limb pain was 78%, the prevalence of
the reported residual limb pain was 62%, and the prevalence of the reported
non amputated limb pain was 53%.

The characteristics of the lower limb amputation — related back pain
during the previous month to questionnaire are presented in table (2). The
mean of back pain intensity on visual analogue pain scale was 5.6 + 2.4.
More than twenty three percent of lower limb amputees with post
amputation back pain reported their average back pain intensity as mild (1-
4), 50% reported their average back pain intensity as moderate (5 or 6), and
26.5% reported their average back pain as severe (7-10).

187



Amputation-Related Back Pain Amal Abdul-Sattar
Table (1): Demographic and amputation characteristics.
Characteristics Distribution
No. (%)
20-40 16 (30)
Age (years) 41-60 30 (57)
261 7(13)
Male 37 (70)
Sex (n) Female 16 (30)
. . Urban 34 (64)
Residential area Rural 19 (36)
. < gradei2 40 (75)
Educational level > grade12 13 (25)
DM 35 (66)
Reason for amputation Vascular 9 (17)
Trauma 6 (11)
Tumor 3 (6)
Level of amputation Transtibial 39 (74)
Transfemoral 14 (26)
Time since amputation <2 28 (53)
(years) =2 25 (47)
Daily prosthesis use l:l%ne 472((1733)
(hours) >5 4 (8)
None 3(6)
Co morbidity 1 13 (24)
22 37 (70)
Reported Back pain No 19 (39)
Yes 34 (64)
Back pain 34(64)
. ; Phantom limb 41 (78)
Reported sites of pain Residual limb 33 (62)
None amputated limb 28 (53)

DM: diabetes mellitus.

The majority of these with post amputation back pain (62%)
described their back pain as intermittent and 38% described their back pain
as constant. Of these with intermittent back pain, 77% reported one or less
episodes of back pain in a week, 38.3% reported 2 or 3 episodes in a week
and 54 % reported >4 episodes in a week. Regarding the duration of back
pain episodes, 15 % reported the duration of their back pain episodes in
minutes, 62% reported the duration of their back pain as long (hours) and
23% described their back pain as very long (day or longer). The mean of
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back pain — related functional disability was 32 +9.2 in amputees with
constant back pain and 27+8.7 in amputees with intermittent back pain.

Table (2): Amputation-related back pain measures and associated functional
disability.

Measures No (%)
Mild (1-4) 8 (23.5)

Intensity (n=34) Moderate (5-6) 17 (50)
Severe (7-10) 9 (26.5)

_ Intermittent 21 (62)

Pattern (n=34) Constant 13(38)
<Once a week 1(7.7)
Frequency (n=13) 2-3 times a week 5(38.3)
> 4 times a week 7 (54)
Minutes 2 (15.4)
Duration (n=13) Hours 8 (61.5)
A day or longer 3(23.1)

Functional disability With constant pain (21) 32+9.2
score (n=34) With intermittent pain (13) 27+8.7

Association between lower limb amputation — related back pain and
characteristics of amputation is presented in table (3). As the age of lower
limb amputees increased, the odds of development of back pain increased.
The odds of back pain in amputees aged > 61 yeas (OR=4.6; 95% CI =2.3-
5.8) was nearly 7 times more than those of amputees aged 20 to 40 years
(OR=0.7; 95% CI =0.3-1.1) and nearly 4 times more than those of amputees
aged 41 to 60 years (OR=1.3; 95% CI=0.6-1.9). The prevalence of back
pain in men was more than in women (OR=1.8; 95% CI=1.2-2.3). The odds
of development of back pain in lower limb amputees who resided in the
urban areas was higher than that in who resided in the rural area (OR =3.8;
95% CI=2.9 — 4.6).

The odds of development of back pain was higher in lower limb
amputees with low education level than in those with high education level
(OR=2.6; 95% CI=1.6-2.9). Diabetes mellitus, as a reason of amputation,
associated with the highest risk of development of back pain in lower limb
amputees. (OR=3.4; 95% CI=2.9-5.1) .

The transfemoral amputation was associated with a higher risk of
development of back pain than the transtibial amputation in the lower limb
amputees. (OR=3.6; 95% CI=2.1-4.2). As the time since amputation
increased the risk of development back pain increased (OR of duration >
2years = 3.2; 95% CI 2.8 -3.6).
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Table (3): Association between amputation-related back pain and characteristics of

amputation.
Llci)r\rl1vt? r Amputee  Amputee Odds
amputee s with s without ratio 95% CI
Characteristics P back pain back (OR) °
(n=53) (n=34) pain
n= (n =19)
20-40 16 (30) 9 (56) 7 (44) 0.7 (0.3-1.1)
Age (years) 41-60 30 (57) 19 (63) 11 (37) 1.3 (0.6-1.9)
261 7 (13) 6 (85.7) 1(14.3) 4.6 (2.3-5.8)
Sex Male 37 (70) 24 (65) 13 (35) 1.8 (1.2-2.3)
Female 16 (30) 10 (62.5) 6 (37.5) 1.6 (0.8-1.9)
Residential  Urban 34 (64) 27 (79) 7(21) 3.8 (2.9-4.6)
area Rural 19 (36) 7 (37) 12 (63) 0.6 (0.2-1.3)
Educational < grade 12 40 (75) 29(72.5) 11 (27.5) 2.6 (1.6-2.9)
level > grade 12 13 (25) 5(38) 8 (62) 0.6 (0.4-1.4)
DM 35(66) 27 (77) 8 (23) 3.4 (2.9-5.1)
Reason for  Vascular 9(17) 4 (44) 5 (56) 0.8 (0.4-1.6)
amputation Trauma 6(11) 1(17) 5 (83) 0.2 (0.1-0.5)
Tumor 3(6) 2 (67) 1(33) 2 (1.3-3)
Level of gggzg’r‘ﬁér 39 (74)  23(55) 16 (42) 1.4 (0.9-1.9)
amputation al 14 (26) 11 (79) 3(21) 3.6 (2.1-4.2)
Z;;"peuts;t‘igi <2 28(53)  15(54) 13 (46) 115  (0.8-1.5)
(years) =2 25 (47) 19 (76) 6 (24) 3.2 (2.8-3.6)
Daily None 7 (13) 1(14) 6 (86) 0.06 a ';_2)
prosthesis <5 42 (79) 30 (71) 12 (29) 1.7 3 1‘_5 3)
use (hours) =5 4 (8) 3 (75) 1(25) 4.4 T
Co N1°”e 3 (6) 1(33) 2 (67) 0.3 (0.1-0.7)
morbidity - 13 (24) 8 (62) 5 (38) 3.2 (1.9-3.8)
= 37 (70) 24 (85) 13 (35) 3.7 (2.7-4.3)
Other sites Egggﬁ;’? 41(78) 29 (71) 12 (9 2.4 (1.9-3)
of painin Non- 33 (62) 24 (73) (29) 2.6 (1.7-3.2)
limbs amputated 28 (53) 12 (43) 16 (57) 0.8 (0.3-1.3)
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The risk of development of back pain in lower limb amputees
increased with increasing of duration of daily use of their prosthesis (OR of
>5hours=4.4; 95% CI= 3.1- 5.3). As the number of co morbidity increased,
the risk of development of back pain increased (OR of one co morbidity =
3.2; 95% CI = 1.9-3.8 and OR of > 2 co morbidities=3.7;95% to CI= 2.7-
4.3), presence of phantom limb was associated with a high risk of
development of back pain (OR=2.4; 95% CI=1.9-3). Also, residual limb
pain increased the risk of development of back pain in lower limb amputees
(OR=2.6; 95 % CI=1.7-3.2). Pain in non-amputated limb was not associated
with odds of development of back pain (OR=0.8; 95 % CI=0.3-1.3).
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Fig. (1): revealed a significant difference in the functional disability in lower limb
amputees with post amputation back pain as compared with these without back
pain (t= 3.2, p< 0.05).
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Fig. (2): display a significant positive correlation between the degree of back pain
intensity and the level of back pain — related functional disability (r = + 0.7, p< 0.5).
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DISCUSSION

The results of this study confirmed that post amputation back pain
is common among lower limb amputees. Sixty seven percent of the studied
sample of the lower limb amputees reported that they have post amputation
back pain. This prevalence is higher than in the general population which
range from 15% to 25% (Andersen et al., 1991). This result is similar to that
of Smith et al. (1999) who found that the prevalence of back pain in persons
with lower limb amputations (76%) was higher than in the general
population and rated as more bothersome than phantom limb pain or
residual limb pain. Ehde et al. (2001) reported that back pain was
surprisingly common among persons with lower limb amputations, where,
52% of their sample reported that they experienced persistent and
bothersome back pain. Stam et al. (2004) found that the prevalence of
serious low back pain (frequent or permanent) in persons with lower limb
amputations (26.3%) was higher than in the general population. Kulkarni et
al. (2005) concluded that low back pain in lower limb amputees was a
significant problem equal to that of pain in the phantom limb and was a
biomechanical rather than a degenerative etiology is suggested. Ephraim et
al. (2005) found that the prevalence of back pain in persons with lower limb
amputees was 62.3%. Recently, Kusljugic et al. (2006) concluded that the
chronic low back pain was found among 89.6% of their sample of lower
limb amputees.

In the present study, half of the studied lower limb amputees
reported average of their back pain intensity in the moderate range (5 or 6
on visual analog pain scale) and the post amputation back pain interfere with
the function of the amputees .These results are similar to those of Ehde et al.
(2001) who found that about 43% of lower limb amputees with back pain
reported average of back pain intensity in mild range (1-4 on 0 to 10 rating
scale) and the back pain greatly interfere with the function of the lower limb
amputees

In the present study, the majority of lower limb amputees who have
back pain, their back pain were intermittent in pattern, with > 4 episodes in
a week, and most of those persons described the duration of their back pain
episodes as long and last for several hours. These findings are similar to
those of Ehde et al. (2001) who found that the majority of their sample with
back pain (98%) described it as intermittent, with 2 or 3 episodes in a week,
and the duration of back pain episodes was several hours or a day.
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In this study, the risk of development of back pain in the studied
sample of lower limb amputees is higher in old age. This finding is in
agreement with that of Smith et al. (1999) and in contrast with that of
Ephraim et al. (2005) who did not find any significant variation in the
prevalence of back pain by age after controlling for other factors.

In the present study, the odds of development of back pain are higher
in the male amputees than in the female amputees. This result is in contrast
with that of Stam et al. (2004) who reported that the prevalence of low back
pain in lower limb amputees was higher in the female than in the male
amputees. Also, Ephraim et al. (2005) found that men with lower limb
amputations were less likely to report back pain than women with lower
limb amputations.

The results of this study found that diabetes Mellitus as a reason of
lower limb amputation associated with the highest risk of development of
back pain in lower limb amputees. This result is in disagreement with that of
Ephraim et al. (2005) who did not find any significant variation in the
prevalence of back pain by etiology of the amputation of lower limb after
controlling for other factors.

This study found that the transfemoral amputation associated with a
higher risk of development of back pain than the transtibial amputation.
This finding is similar to that of Smith et al. (1999) who found that back
pain to be significantly more frequent, intense, and bothersome in persons
with above knee amputations compared with persons with below-knee
amputation. While, in contrast with that of Ehde et al. (2001) who found
that back pain to be similar in its occurrence, frequency, intensity, and
severity for persons with lower limb amputations regardless of level of
amputation. Also, Ephraim et al. (2005) did not find any significant
variation in the prevalence of reported back pain between persons with
above-knee amputations versus below-knee amputations.

In the present study, as the time since amputations increased, the risk
of development of back pain increased. This finding is in agreement with
that of Ephraim et al. (2005) who found a significant variation in prevalence
of back pain in lower limb amputees by time since amputation.

The present study found that the odds of development of back pain
in lower limb amputees increased as the number of co morbidities increased.
This finding is in agreement with that of Ephraim et al. (2005) who reported
that there was a significant variation in the prevalence of back pain by
number of co morbidities.
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In the present study, presence of phantom limb pain and residual
limb pain in lower limb amputees increased the risk of development of back
pain. This result is in agreement with that of Kulkarni et al. (2005) who
found that 89% of lower limb amputees with back pain suffered from severe
pain in the phantom limb and 81% of lower limb amputees with back pain
suffered from severe pain in the residual limb.

This study found a significant difference between the level of the
functional disability in lower limb amputees with back pain and in these
without back pain. This result is similar to that of Karen Friel et al. (2005)
who found a significant difference in self—perceived functional limitations
in people with low back pain as compared with those without low back pain
and the back pain is a possible explanation for limitation in daily activities

The present study found a significant positive correlation between
the intensity of back pain in lower limb amputees and back pain-related
functional disability. This result is in agreement with that of Marshall et al.
(1992) who found that the Lower limb amputees with chronic back pain
have been shown to report significantly more disability than lower limb
amputees without back pain. Jensen et al. (2001) who found a non- linear
association between back pain intensity and pain interference in lower limb
amputees. Also, Marshall et al. (2002) concluded that the Chronic
amputation related pain, including pain in the phantom limb, pain in residual
limb and back pain, impaired function of the lower limb amputees .

Conclusions:

Back pain is common after a lower limb amputation. Several and
different factors Put the lower limb amputees at risk for developing back
pain. Measurement of back pain intensity is important to assess the back
pain-related functional disability.
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