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Abstract

Background: Limb loss can negatively affect the psychological and physical well-being, mobility, and social life of people with lower
limb amputation. Participating in physical activities is of great importance for these people. This study aimed to explore factors affecting
the physical activity of Iraqi lower-limb amputees.

Methods: In this cross-sectional study, the participants were asked to fill out the Oswestry disability index (ODI) questionnaire, the
12-item short-form health survey (SF-12), the Trinity Amputation and Prosthesis Experience Scales (TAPES), and the International
Physical Activity Questionnaire (IPAQ). The performance-based Timed Up and Go (TUG) test was also assessed. We used a hierarchical
regression model to estimate the effect of some parameters on physical activity considering age, sex, and level of amputation.

Results: A total of 376 lower limb amputees, aged 20 to 67 years old, completed the tests. The TUG time (beta = 0.406; P < 0.001),
mental component score of the SF-12 (beta=0.214; P <0.001), ODI (beta =-0.201; P <0.001), and physical activity component of SF-
12 (beta = 0.131; P = 0.002) had significant associations with physical activity.

Conclusion: The TUG time was the most critical factor in predicting physical activity. The mental score component of the SF-12
ranked second, showing the importance of family and social support for amputees in their physical activity and emphasizing the
importance of including mental and psychosocial plans in the rehabilitation program of lower limb amputees. Low back pain should be
taken seriously in lower limb amputees because of its prevalence and the effect of its related disability on the physical activity of
amputees. Residual limb pain was also very prevalent. Although it did not contribute to our model, its negative effect on physical activity
should not be underestimated.
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Introduction

Amputation is the surgical removal of all or parts of a
limb and is mainly performed to preserve a person's life (1).
The leading causes of amputation may be different in dif-
ferent countries. Trauma can account for 80% of all ampu-
tations in countries with a recent history of war or civil con-
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flict (2). Iraq has been profoundly affected by wars and con-
flicts in the past decades. In 2009, the Iraqi Ministry of Hu-
man Rights reported that 85,649 people were killed and
147,195 people were wounded between January 2004 and
October 31, 2008 (3). However, little published data are
available on the problems that Iraqi people with lower limb

1t What is “already known” in this topic:

Participation in physical activity is crucial for lower limb amputees'
overall health and quality of life, while limb loss can negatively
impact their physical, psychological, and social well-being.

— What this article adds:

Although low back pain is a prevalent condition in Iraqi lower limb
amputees that negatively affects their physical activity, mental
health ranked second after functional mobility in the factors that
influence physical activity. This finding highlights the need for a
multidimensional supportive rehabilitation program for lower limb
amputees to optimize their potential physical activity.
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amputation (LLA) have encountered.

Amputations result in physical and psychological issues
such as lower self-esteem, decreased daily activity and mo-
bility, increased stress, depression, and a temporary or per-
manent decline in health-related quality of life (4, 5). The
amputees do not only lose body parts morphologically but
also experience functional losses, deficits in propriocep-
tion, coordination, and balance (6). Thus, they face difficul-
ties in the society and in returning to normal daily life ac-
tivities (7).

Regular physical activity is strongly recommended for
people with LLA because of its benefits like health promo-
tion and higher quality of life (1). However, some studies
indicate that most people with LLA are not active enough
to be classified as sufficiently active (8). This may predis-
pose them, especially bilateral amputees, to increased car-
diometabolic risks (9), other chronic health conditions like
diabetes mellitus, and higher risk of morbidity and mortal-
ity (10). Sports participation and an active lifestyle are gen-
erally regarded as very important for those with LLA be-
cause they can promote coping mechanisms, psychological
well-being, and self-confidence (11, 12).

Evidence emphasizes a positive association between mo-
bility, quality of life, and general satisfaction. Therefore,
increasing mobility may be associated with better quality
of life and satisfaction (13). However, some factors, such
as chronic low back pain, hinder the activities of people
with LLA, which is considered a secondary cause of disa-
bility (14, 15). Previous studies indicate that the prevalence
of low back pain is significantly higher (52%-89%) among
individuals with LLA compared with the general popula-
tion (12%-45%) (16, 17). Moreover, people who have ex-
perienced an amputation often complain of other pains,
such as phantom limb pain and residual limb pain (RLP)
(18, 19). Compared with amputees without phantom pain,
those with phantom limb pain have a lower health-related
quality of life.

Iraq has been involved in many wars and conflicts in the
past decades, and many people are living with LLA in this
country. Thus, we need to understand the various aspects of
life of the Iraqi people with LLA to help them improve their
health and quality of life. Therefore, this study aimed to es-
timate the effects of disability related to low back pain,
quality of life, RLP, and mobility on the physical activity
of people with LLA.

Methods

This was a cross-sectional study. Before participating,
the participants were asked to sign a written consent form.
All the participants received prosthetic care from 2 rehabil-
itation centers (Sader Al-Qanat Physical Rehabilitation
Center and Baghdad Physical Rehabilitation Center) in
Baghdad.

The inclusion criteria were using their current prosthesis
for at least 3 months before participation and being able to
walk independently without an assistive device. The exclu-
sion criteria were refusing to sign the written consent, un-
willingness to continue the tests until the end, not returning
the filled questionnaires and incomplete data.
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Participants' demographic and clinical characteristics in-
cluding age, sex, occupation, educational status, general
health information, time since using prosthesis and ampu-
tation, level of amputation, residual limb length, and ampu-
tation cause were obtained. The questionnaires and tests
used to evaluate the outcomes were the Oswestry disability
index (ODI) questionnaire to assess disability related to low
back pain, with a score ranging from 0 (no disability) to 100
(maximum disability), the Trinity Amputation and Prosthe-
sis Experience Scales (TAPES) (the pain section to evalu-
ate residual limb pain), the 12-item Short Form quality of
life survey (SF-12) to assess health-related quality of life,
the International Physical Activity Questionnaire (IPAQ) to
evaluate the participant’s physical activity level, and Timed
Up and Go (TUG) test to measure the functional mobility
(i.e., the time that a participant requires to complete the task
that is standing up from a chair, walking for 3 meters, turn-
ing around the marked area, and returning to the chair and
sitting down).

The questionnaires were distributed electronically or on
paper according to participants’ preferences. The valid and
reliable Arabic versions of all questionnaires (20-23) were
provided, and all the tests and surveys were administered
according to their developers' instructions (24-27).

The TUG test showed a good intra- and interrater relia-
bility (r = .93 and .96, respectively) for individuals with
LLA (28). We estimated the sample size for this cross-sec-
tional observational study based on the formula used for
prevalence studies (29), since this study was part of another
research aimed at low back pain prevalence in individuals
with LLA.

Data Analysis

Descriptive statistics (means and standard deviations)
and frequencies were reported for continuous and categor-
ical variables. We used the Kolmogorov-Smirnov test,
skewness, and kurtosis values to assess data normality.
None of the parameters followed a normal distribution. The
relationships between variables of interest were evaluated
using Spearman’s rho correlation coefficient. The strength
of the correlation was considered as good to excellent (r >
0.75), moderate to good (0.50 <r < 0.75), small (0.25 <r <
0.50), and little to no correlation (r < 0.25) (30).

We used the Mann-Whitney test to compare the parame-
ters between men and women. Analysis of variance
(ANOVA), Kruskal-Wallis, and Chi-square tests were used
to compare the studied parameters among different ampu-
tation levels. Hierarchical multiple regression was used to
assess the ability of 5 measures (TUG time, ODI, SF-12
physical and mental component scores, and RLP) to predict
the IPAQ after controlling the influence of age, sex, and
amputation level. The data were analyzed using the Statis-
tical Package for Social Sciences (SPSS) software Version
21. A threshold of .05 was considered as significant.

Results

Studied Participants

A total of 397 eligible individuals with LLA were invited
to participate in this study. Six questionnaires were not re-
turned, 9 individuals did not sign the consent form, and 5
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had incomplete data. One participant was excluded because
he had hip disarticulation. Finally, 376 questionnaires (296
men and 80 women) were validated, demonstrating a re-
sponse rate of 95%. They completed all the intervention
protocols.

The participants’ ages ranged from 20 to 67 years old. A
total of 331 participants (88%) were from the Baghdad gov-
ernorate, and only 45 patients (22%) were from the other
governorates. Also, 76% of the participants in the Baghdad
governorate were from the Baghdad Physical Rehabilita-
tion Center (BAG PRC), and the others were from the Sader
Al Qanat Physical Rehabilitation Center (SAQ PRC). All
the participants were using mechanical prostheses. Suspen-
sion system types were anatomical in 286 cases (76.1%),
suction type in 59 cases (15.6%), and belt and strap in 31
cases (8.2%). The amputation causes were trauma in 188
cases, burns in 30 participants, vascular diseases in 12 par-
ticipants, tumors in 19 participants, congenital limb defi-
ciencies in 5 participants, and diabetic mellitus in 122 par-
ticipants. Most participants were below-knee amputees
(216 individuals, 57.4% of the total sample), followed by
above-knee (87 individuals, 23.1% of the total sample), an-
kle disarticulation (62, 16.5% of the total sample), and knee
disarticulation (11 individuals, 2.9% of the total sample).

The mean time since amputation was 157.10 months, and
the mean time since using the current prosthesis was 41.52
months. Additionally, 25 participants with no back discom-
fort at all included 9 amputees with disarticulation below
the knee, 4 amputees above the knee, 2 with disarticulation
in the knee, and 10 with disarticulation in the ankle. 351
patients also mentioned having low back pain.

The mean and standard deviation of disability related to
low back pain were measured by the ODI and other param-
eters based on the level of amputation (Table 1). The ODI,
TUG, mental score of SF-12, and IPAQ had different

Table 1. The descriptive statistics of the studied parameters
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means between men and women (Table 2). The relation-
ships between age and the studied parameters are presented
in Table 3.

Comparing the Parameters among Different Levels of
Amputation

ODI: We did a one-way between-groups ANOVA to ex-
plore the impact of amputation level (ankle disarticulation,
transtibial, knee disarticulation, and transfemoral) on disa-
bility related to low back pain, as measured by the ODI.
There was a significant difference at P < 0.05 in ODI scores
for the 4 amputation levels—F (3, 372) =4.517; P = 0.004.
Despite having a statistical significance, the actual differ-
ence in mean scores between the groups was relatively
small. The effect size, calculated using the eta squared
measure, was 0.03, a small effect size according to Cohen’s
d method. Post-hoc comparisons using the Tukey HSD test
indicated that the mean score for the ODI in ankle disartic-
ulation level (M = 0.33; SD = 0.18) was significantly (P =
0.001) different from that of the transfemoral level (M =
0.48; SD = 0.25). Also, the mean score of the ODI for the
transtibial level (M = 0.37; SD = 0.19) was significantly (P
=0.007) different from that of the transfemoral level (M =
0.48; SD = 0.25). The mean of the ODI in knee disarticula-
tion level (M = 22.10; SD = 4.15) was not significantly dif-
ferent from other amputation levels.

TUG: There was a significant difference at P < 0.05 in
TUG times for the 4 amputation levels—F (3, 372) =
47.629; P <0.001. The effect size, calculated using the eta
squared measure, was 0.27, considered a large effect size
according to Cohen's d method. Post-hoc comparisons us-
ing the LSD test indicated that the mean score for TUG in
ankle disarticulation level (M =16.06; SD = 3.06) was sig-
nificantly different from that of transfemoral (M = 23.80;
SD =4.07; P <0.001), transtibial (M =19.63; SD=4.11; P

Level of N ODI RLP Duration of Level of QoL Physi- QoL Mental TUG time IPAQ
amputation (Mean+SD) preva- pain episodes  stump pain  cal compo- component (seconds) (Mean+SD)
lence (%) (minutes) (Median) nent (Mean+SD)
(Mean+SD)
Ankle 62 0.33+0.18 12.2% 65.32+77.11 2.00 32.38+8.40 39.86+8.11 16.06+3.06 5932.21+5456.89
disarticulation
Transtibial 216 0.38+0.19 57.5% 118.68+93.84 3.00 30.32+6.39 38.89+7.44 19.62+4.10 4732.35+4418.30
Knee 11 0.32+0.18 2.7% 95.45+83.59 3.00 29.49+5.89 38.26+7.76 20.45+4.86 4409.18+3299.77
disarticulation
Transfemoral 87 0.45+0.25 27.6% 161.38+89.08 4.00 29.70+5.85 37.54+6.97 23.80+4.07 3065.62+2699.06
Table 2. The comparisons of the main studied parameters between males and females
Variables ODI TUG Physical Mental IPAQ RLP
Score SF-12 Score-12
Mann-Whitney U 9077.500 7212.500 10203.500 9948.000 9867.000 11736.000
Wilcoxon W (Wilcoxon rank sum test) 53033.500 51168.500 13443.500 13188.000 13107.000 14976.000
z -3.207 -5.377 -1.897 -2.194 -2.288 -0.169
P-value (2-tailed) <0.001* <0.001 0.052 0.021* 0.022* 0.866
Grouping Variable: Sex
[Significance level: 0.05
Table 3. The correlation coefficients between age and the studied parameters (n=376)
Variable ODI TUG Physical Score SF-12 Mental Score-12 IPAQ RLP
Correlation Coefficient 0.673 0.420 -0.087 -0.361 -0.495+ 0.216
P-value (2-tailed) <0.001 <0.001 .092 <0.001 <0.001 <0.001
*Significance level: 0.05
'Significance level: 0.01
http://mjiri.iums.ac.ir
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< 0.001), and knee disarticulation levels (M =20.45; SD =
4.86; P=0.001). Also, the mean score of the TUG time for
the transtibial level was significantly different from that of
the transfemoral level (P < 0.001). The mean of the TUG
time in the knee disarticulation level was not significantly
different from the transtibial level of amputation but had a
significant difference from the transfemoral amputation
level (P =0.009).

SF-12 Mental Component Score: The SF-12 mental score
for the 4 amputation levels was not significantly different
(P =0.287).

SF-12 Physical Component Score: The SF-12 physical
score for the 4 amputation levels was not significantly dif-
ferent (P = 0.246).

IPAQ: The Kruskal-Wallis test revealed a significant dif-
ference in the IPAQ score between the 4 amputation levels
(P < 0.001). The mean rank of ankle disarticulation level
was higher than other levels.

RLP: A Chi-square test was used to explore the associa-
tions between levels of amputation and RLP. The result in-
dicated a significant association between the level of am-
putation and RLP status (P < 0.001; phi = 0.264).

Bivariate Correlation Analysis between IPAQ and the
Studied Parameters

Table 4 shows the coefficients of the bivariate correlation
between IPAQ and the main studied parameters and some
of the general parameters of the study. Hierarchical multi-
ple regression was used to assess the ability of 5 measures
(TUG time, ODI, SF-12 physical and mental, and RLP) to
predict the IPAQ after controlling the influence of age, sex,
and amputation level. The ANOVA table indicated that the
model is significant as a whole—including both blocks of
variables (P <0.001). Preliminary analyses were conducted
to ensure there was no violation of normality, linearity,
multicollinearity, and homoscedasticity assumptions. Age,
sex, and amputation level were entered at step 1, explaining
18.6% of the variance in IPAQ.

After entering other variables in step 2, the total variance
explained by the model as a whole was 27.3%, (P < 0.001).
The 3 control measures explained an additional 27.3% of
the variance in the IPAQ after considering age, sex, and
amputation level, R squared change was 0.273 (P <0.001).
Based on their beta levels, they are listed in the following
order of significance:

TUG time (beta = —0.406; P < 0.001); the mental score
of'the SF-12 (beta=0.214; P<0.001), ODI (beta=-0.201;
P < 0.001), and the physical score of the SF-12 (beta =
0131; P=0.002) made a significant contribution to the final
model. The RLP made a nonsignificant contribution to the
model (beta =—-0.024; P = 0.559).

Discussion

This study aimed to assess whether the studied 5
measures (TUG time, ODI, SF-12 physical and mental, and
RLP) can predict the IPAQ based on age, sex, and amputa-
tion level. The regression model showed that the TUG time
is the first predictor of the IPAQ among other studied pa-
rameters. This finding is consistent with the related litera-
ture. Many studies on healthy people and patients have re-
vealed associations between mobility and physical activity
(31-35). Self-reported mobility, functional mobility, and
balance confidence have been reported to decrease in lower
limb amputees (36, 37).

In this study, a moderate to good bivariate correlation
was seen between physical activity and TUG time in line
with the literature, which confirmed the previous hypothe-
sis that TUG is a useful clinical index for understanding
motor characteristics (38). Also, as expected, the higher the
level of amputation, the longer is the TUG time.

An interesting finding of the regression model was the
contributing role of the mental score of the SF-12 to the
model, even higher than the disability related to low back
pain. Deans et al. found a less strong relationship between
physical and functional elements of TAPES and the quality
of life measure. However, they reported a very strong cor-
relation between scores on the social elements of each ques-
tionnaire. This finding somehow supports the contribution
of the mental score of the SF-12 in our regression model,
which was more important than the physical score. Alt-
hough their study had a small sample size, the role of hav-
ing good social relationships with family and friends is ir-
refutable in the rehabilitation of lower-limb amputees.
Maintaining physical activity in these people would be
more practical within a supportive sociable environment
(39).

LLA is a negative stressor that deteriorates a person's
psychosocial and physical life and is associated with anxi-
ety and stress. Thus, stress management methods may re-
duce these conditions and improve the mental quality of life
(40). Previous studies suggest that improving coping strat-
egies is associated with higher levels of physical and psy-
chosocial functioning (40). Therefore, if the goal is to in-
crease the physical activity in lower limb amputees, the
plan must focus not only on physical components but also
on including psychosocial parameters.

According to our findings, there was a high prevalence of
back pain after amputation. Moreover, 85% of the partici-
pants had some level of back pain daily or several times per
week graded as severe or moderate disability based on ODI.
Lower limb amputees are more likely to experience back
pain due to a number of factors. Load magnitude and load-

Table 4. The relationship between IPAQ and the demographic and general characteristics of the participants

Variables Age Cause Months since ODI TUG SF-12 SF-12
amputation Physical Mental
component component
Correlation Coefficient -0.495 -0.368 0.348 -0.527 0.662 0.282 0.463
P-value (2-tailed) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

*Significance level:0.05
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bearing patterns change after amputation and need adapta-
tions that may predispose lower limb amputees to increased
risk of low back pain (41), origin from different sources,
such as the amputation level (42), prosthetic-dependent fac-
tors such as components, alignment, socket fit, and length
(length discrepancy with sound leg) (43-45). Other factors
like age, the reason for amputation, and the time since am-
putation are among the non-prosthetic potential reasons
(406).

Some researchers discuss that increased loads, affected
balance, greater rotational movements in the lumbar spine,
and changes in trunk-pelvic association in these individuals
complete a cycle of events that make low back pain more
common in lower limb amputees (41). However, in a sys-
tematic review, Sivapuratharasu et al concluded that higher
prevalence of low back pain in amputees is a complex phe-
nomenon with different interweaving causes and cannot be
attributed directly to certain contributing factors (47). The
presence of residual pain in the stump and a phantom limb
have been reported to be positively associated with the de-
velopment of low back pain (48). Low back pain is a lead-
ing cause of disability in lower limb amputees (49).

In our regression model, the disability related to low back
pain was the third factor in importance associated with
physical activity. Our result was in agreement with Devan
et al in that 64.1% of their participants had low back pain,
and 39.1% reported restricted physical activity due to low
back pain (14). Based on our results, disability related to
low back pain was more severe in transfemoral amputees.
Future studies investigating low back pain coping strategies
and using objective PA outcome measures might further
clarify the relationship between PA and low back pain in
this population (14).

Although RLP did not significantly contribute to our
model, 78.2% of the studied population experienced it.
Among them, 22% reported distressing RLP while using
the prosthetic leg. Our result was in agreement with the
study of Ephraim et al. They found that most amputees
(95%) experience one or more types of amputation-related
pain. Phantom pain was reported most often (79.9%), with
67.7% reporting pain in the remaining extremities and
62.3% back pain (50).

Contrary to our expectations, RLP did not significantly
contribute to the regression model. Atar et al. found a sig-
nificant correlation between RLP (but not sound limb pain)
and kinesiophobia and related this finding to the physical
activity limitation in traumatic lower limb amputees (51).

Limitations

This current study is limited by the small number of cases
based on the level of amputation. The majority of our par-
ticipants had transtibial or transfemoral levels of amputa-
tions, and the sample size in knee or ankle disarticulation
groups was limited. Therefore, all interpretations regarding
the knee or ankle disarticulation groups should be carried
out with caution. An additional limitation of the current
study was the absence of individuals with bilateral lower
amputation. Therefore, the generalizability of our findings
may not be fitted to those with bilateral lower limb ampu-
tations. Considerably more work will need to be done to

M. Flayyih Hassan Al-Falahi, et al.

determine related factors for physical activity of individu-
als with bilateral lower limb amputation.

Conclusion

The TUG time was the most important factor in predict-
ing physical activity. Mental score of the SF-12 ranked sec-
ond, which shows the importance of family and social sup-
port for amputees' participation in physical activity. This
emphasizes the importance of including mental and psy-
chosocial plans in the rehabilitation programs for lower-
limb amputees. More than 80% of the participants who had
back pain daily or several times per week reported severe
or moderate disability that hindered their physical activity.
Despite the high prevalence of RLP, this condition did not
seem to have a significant impact on physical activity.
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