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ABSTRACT

Background: Phantom limb pain (PLP) is approximately a common
condition after limb amputation, which potentially affects the quality
of life. We aimed to evaluate anxiety and depression in patients with
amputated limbs suffering from PLP and to compare these psychological
dysfunctions with that of patients with non-phantom chronic pain.

Methods: A total number of 16 male amputees with PLP and 24 male
age-matched patients with non-phantom chronic pain were recruited
in this study, which was performed at Khatam-Al-Anbia Pain Clinic,
Tehran, Iran. A validated Persian version of the hospital anxiety and
depression scale (HADS) was used to compatre two psychological
dysfunctions — anxiety and depression — between the two groups of
study.

Results: The mean of total anxiety score was significantly lower in
patients with PLP (8.00 + 3.93 vs. 11.25 * 5.23; P = 0.041) and the
prevalence of anxiety caseness (HADS-A score 2 11) was also lower in
the PLP group (25% vs. 58.3%; P = 0.112, power = 31.7%). The mean
of total depression score was 7.69 = 5.51 and 9.38 £ 6.11 in patients of
PLP and chronic pain groups, respectively (P = 0.340, power = 15%).
Consequently, the prevalence of depression caseness (HADS-D
score 2 11) was lower in PLP patients (37.5% vs. 50%; P = 0.710,
power = 8%).

Conclusion: Our results indicate that depression and anxiety are not
more common in PLP patients, whereas they are more prevalent in
subjects with non-phantom chronic pain. These lower levels of anxiety
and depression in PLP compared with chronic pain is a new finding that
needs to be evaluated further, which may lead to new insights into the
pathogenesis of phantom pain in further studies.

Keywords: Anxiety, chronic pain, depression, hospital anxiety and
depression scale, phantom limb pain

INTRODUCTION

Phantom limb pain (PLP) is classified as a kind of neuropathic
pain that is induced after nerve injury. It is an after effect of
amputation occurring in up to 50-85% of the patients,!*! and often
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leads to significant impairment in occupational
and social functioning.! Daily pain is reported
by 48% of patients with PLPP! and it is supposed
that these symptoms potentially affect their quality
of life. More importantly, emotional factors are
influential in patients’ experience of prolonged pain
in a phantom limb after amputation.! On the one
hand, it is likely that phantom pain develops poor
health-related quality of life such as emotional
problems including anxiety and depression. On the
other hand, it is also possible that poor quality of
life due to emotional problems induces phantom
pain” and some conditions, such as anxiety and
depression, may themselves worsen PLP.[1:810]

Although some psychological investigations
have been performed in patients suffering from PLP,
controversial findings have been reported. Although
multiplepsychological modalitieshavebeenattempted
in managing PLP!'"” and psychotherapy was
reported to yield good results,'!! Katz and Melzack??”)
found no significant difference in standardized tests
of psychological dysfunction between patients who
experienced phantom pain and those who did not.
They concluded that the pain is more likely to vary
with the experience of pre-amputation pain, even
retaining many of its characteristics. A review
of the literature on measures used to diagnose
psychopathology found that many measures include
items that confound emotional distress with the
physical disorder and thus overestimate it.[?!??!

The Hospital Anxiety and Depression
Scale (HADS)®! is a popular instrument among
researchers from different nations and cultures. It
is estimated that since the period 1996-2002, the
number of HADS papers that have been published
has increased almost fourfold.”¥ A recent review
of the literature on the validity of HADS clearly
indicates that it is a well-performed questionnaire
in assessing the symptom severity and caseness
of anxiety disorders and depression in somatic,
psychiatric, and primary care patients and even in
the general population. However, the prevalence
and severity of these psychological dysfunctions
have not been compared in PLP patients with other
chronic pain sufferers. Previous comparative studies
have focused on the comparison of psychiatric
disorders in PLP patients with non-pain amputees
in which the effect of pain itself was assessed.?*?!
Therefore, the aim of our study was to evaluate
anxiety and depression in patients with amputated
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limbs suffering from phantom pain and to compare
these psychological disorders with those of patients
with non-phantom chronic pain using the HADS
questionnaire. Thus, in contrast to previous
investigations, it could be possible to evaluate the
effect of amputation instead of the pain itself.

METHODS

Patients’ enrollment

This prospective analytical cross-sectional study
was conducted in Khatam-Al-Anbia Pain Clinic,
Tehran, Iran, between 2008 and 2010. A total number
of 16 male amputees consecutively participated
in the study as the PLP group. For this purpose,
patients with upper and lower limb amputations
between the ages of 25 years and 65 years with
traumatic amputations and with PLP (at least five
points on a Visual Analogue Scale [VAS] for at
least 3 months) were included. PLP was defined as
pain perceived at parts of an extremity that were no
longer present. Therefore, the presence of PLP and
phantom sensation was based on the answers to the
following questions: (i) Do you feel the amputated
part of your limb? (ii) Do you feel pain in the
amputated part of your limb? If the answer to the
second question was “yes” the severity of the pain
was investigated using the VAS (0-10 cm).

As a control group, 24 male age-matched patients
who were experiencing non-phantom chronic pain
were recruited and evaluated at the same period
of time. Those eligible were men aged 25 years or
older with neuropathic pain of at least 3 months in
duration caused by trauma or surgery, with allodynia
or hyperalgesia, and with an average weekly pain
intensity score greater than five on a 10 cm VAS.

It must be noted that all of the patients were
administered the same analgesic protocol, had
a stable analgesic regimen, and were followed
in the Khatam-Al-Anbia Pain Clinic. The study
was approved by the medical ethics committee of
Khatam-Al-Anbia Hospital. Patients were told that
their data and the results of their assessment were
being using for research purposes, and each patient
provided written informed consent.

Baseline assessment

After each patient fulfilled the eligible
criteria, a list of demographic, baseline, and pain
characteristics were asked, which were recorded at
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the time of enrollment. These variables consisted
of age, marital status, educational level, body mass
index (BMI), and pain characteristics including
duration, average, highest and lowest intensity,
and aggravating factors (e.g., somatic, psychotic,
prolonged fix position, changed position, prolonged
rest).

Pain intensity measurements were taken at
baseline for all of the 40 recruited patients using
a 10 cm VAS.®!I The patients were instructed to
record the highest, the lowest, and the average
intensity of their pain within the last 4 weeks
prior to the study enrollment. They were asked to
point out each intensity on a 10 cm VAS, which
theoretically ranged between 0 and 10, where
0 indicates no pain and 10 corresponds to the
worst pain imaginable. All the assessments were
conducted by the same physician.

Psychological assessment

The HADS was used to assess two psychological
dysfunctions — anxiety and depression — in two
groups of the patients. It has been shown that
HADS provides clinically meaningful results as
a psychological screening tool, in clinical group
comparisons and in studies with several aspects
of disease and quality of life. As mentioned
previously, the validity of this questionnaire
was previously evaluated and it was indicated
that HADS is a well-performed questionnaire in
assessing the symptom severity and caseness of
anxiety disorders and depression in chronic pain
sufferers.

The Persian version of the HADS questionnaire
was first validated by Montazeri et al. in 2003.26
They showed that the Iranian version of the HADS
questionnaire was generally acceptable to almost
all patients. Checking the reliability of the HADS,
Cronbach’s alpha coefficient was found to be 0.78
for the anxiety subscale and 0.86 for the depression
subscale. Using the known groups’ comparison
and convergent analysis, the Persian version of
the HADS questionnaire was shown to be valid.
Moreover, both anxiety and depression subscales
discriminated well between subgroups of their
sampled patients with different statuses.

The HADS questionnaire contains 14 items and
consists of two subscales: Anxiety and depression.
Each subscale consists of seven items, where the
odd-numbered questions belong to the anxiety

subscale (HADS-A) and the even items belong
to the depression subscale (HADS-D). Each item
is rated on a four-point scale (scored between 0
and 3), giving maximum scores of 21 for anxiety
and depression. The higher the score, the more
severe the psychological dysfunction. In addition,
the total score of each subscale could be categorized
using some cutoff points. Scores of 11 or more on
either subscale are considered to be a significant
‘case’ of psychological morbidity, whereas scores
of 8-10 represent ‘borderline’ and 0-7 represent
‘normal’.?l All the 40 participants were asked
to complete the HADS questionnaire, following
which the scores were calculated for each subscale
for each patient.

Statistical analysis

A sample size of 16 patients in each group was
calculated to detect a difference of two units in
the total score of the HADS questionnaire in each
subscale with an estimation of 5% for type I error
and 20% for type II error based on a two-sided
Independent Samples #-test.

Descriptive statistics were used to determine
frequency and percentage for categorical variables,
and mean and standard deviation (SD) for
continuous measurements. After checking the
normal distribution with the Kolmogorov—Smirnov
test, the differences in patient characteristics and
HADS scores (including each item and total
scores) between the PLP group and non-phantom
chronic pain patients were analyzed with the
Mann—Whitney U test, Independent Samples
t-test, Fisher’s Exact test, and the Chi-square
test, as appropriate. A P value of 0.05 or less was
considered statistically significant for all analyses.
Analyses were performed with the Statistical
Package for the Social Sciences, version 16 (SPSS
Inc., Chicago, IL, USA).

RESULTS

Baseline characteristics

Sixteen male patients with PLP and
24 age-matched males who suffered from
non-phantom chronic pain were recruited in this
study. A complete list of demographic, baseline,
and pain characteristics of the patients are shown
in Table 1. The mean age of the patients with
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PLP was 48.88 + 7.47 year, which was similar to
that of chronic pain sufferers (48.63 + 9.42 year,
P = 0.930). Most of the patients in both the
groups were married and educated. Other baseline
characteristics including marital and educational
statuses are summarized in Table 1.
Regardingpaincharacteristics,themeanduration
of pain was 12.00 £ 10.36 year in PLP patients,
which was not significantly different from the pain
duration in the other group (10.35 £ 11.54 year,
P = 0.315). Using VAS, the mean of the average
severity of pain was found to be 8.12 + 1.86 and
7.82 1+ 1.94 in phantom pain and non-PLP patients,
respectively (P=0.627). Although psychotic factors

Table 1: Comparison of the baseline and pain

characteristics between the two groups of the study
e e A
Variable Group A Group B P value

phantom chronic

pain (n=16) pain (n=24)
Age (year) mean+SD  48.88+7.47 48.6319.42  0.930
Marital status (%)

Single 6.2 4.2 0.517
Married 93.8 91.6
Divorced - 4.2
Educational level (%)
Illiterate
Primary school 7.7 6.7 0.383
Under diploma 38.5 26.7
Diploma 7.7 133
University 38.5 133
Education 7.7 40
Body mass 23.701£7.04 25.12+4.79  0.494
index (BMI)
(kg/m?) mean+SD
Pain duration (year)  12.00+10.36 10.35t11.54 0.315
mean+=SD
Pain severity
mean+SD
Average 8.12+1.86  7.82+1.94  0.627
Highest 9.37£1.20  9.18t1.18  0.510
Lowest 6.44+3.12  5.86%2.73  0.550
Pain augmentation
no. (%)
Somatic factors 86.7 80 0.443
Psychotic factors 87.5 82.6 0.677
Prolonged fix 85.7 95.2 0.435
position
Changed position 73.3 80 0.684
Prolonged rest 21.4 47.6 0.254

| Y Y S
SD=Standard deviation
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were the most involved pain-aggravating factors in
the PLP group (87.5%), prolonged fix position was
more responsible for worsening of pain in patients
of Group B (95.2%). Other pain characteristics are
listed in Table 1.

Anxiety

The results of HADS scores in each item and
overall anxiety and depression status are shown
and compared between the two groups of the study
in Table 2. As is seen, the mean of HADS scores
for each of the seven items of anxiety (HADS-A)
is higher in patients of group B who suffered from
non-PLP chronic pain, which is in favor of a more
severe anxiety. Consequently, the mean of total
anxiety score was significantly lower in patients
with PLP (8.00 £ 3.93 vs. 11.25 £ 5.23; P=0.041).

Moreover, when the total anxiety score is
categorized using the proposed cutoff points of
previous studies,?”” the prevalence of anxiety
caseness (HADS-A score > 11) was found to be
higher in chronic pain sufferers (58.3% vs. 25%;
P=0.112, power = 31.7%).

Depression

As listed in Table 2, except for item number
14, the other HADS scores of six items in the
depression subcategory (HADS-D) were also higher
in patients with non-phantom chronic pain, which
was in favor of a more severe depressed mood. The
mean of total depression score was 7.69 = 5.51 and
9.38 £ 6.11 in patients of the PLP and chronic pain
groups, respectively. However, this difference was
not statistically significant (P = 0.340, calculated
power = 15%).

When the total depression score is categorized
using the proposed cutoff points of previous
studies,?” the prevalence of  depression
caseness (HADS-D score > 11) was also found to
be lower in patients with phantom pain (37.5% vs.
50%; P=0.710, power = 8%).

DISCUSSION

As an approximately common condition after
limb amputation, PLP serves as a disabling chronic
pain syndrome for which regular pain treatment
is seldom effective. This painful condition may be
the result of inappropriately stored or chronically
activated pain memories that continue to disturb
the subject even after the disease or injury has
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Table 2: Comparison of the hospital anxiety and depression scale scores in each item and overall anxiety and depression

status between two groups of the study

HADS item Group A Group B P-value
Phantom pain Chronic pain
(n=16) (n=24)

Item number/Anxiety (HADS-A)

7 Items-meantSD
1/1 feel tense or wound up 1.81£1.10 1.87+1.03 0.857
3/1 get a sort of frightened feeling as if something awful is about to happen  0.81+1.11 1.08+1.21 0.479
5/Worrying thought go through my mind 0.94%1.00 1.75£1.03 0.018%*
7/1 can sit at ease and feel relaxed 1.31+1.14 1.87£1.03 0.114
9/1 get a sort of frightened feeling like ‘butterflies’ in the stomach 1.060.77 1.54+1.06 0.107
11/1 feel restless as if I have to be on the move 1.25%1.06 1.75£1.07 0.156
13/1 get sudden feeling of panic 0.81£0.98 1.37£1.06 0.098

Total anxiety score
Normal (0-7)-no. (%) 9 (56.2) 7(29.2)
Borderline (8-10)-no. (%) 3 (18.8) 3(12.5) 0.112
Caseness (11-21)-no. (%) 4(25) 14 (58.3)
MeantSD 8.00+3.93 11.2545.23 0.041*
Range 3-16 1-21

Item number/Depression (HADS-D)

7 Items-meantSD
2/1 still enjoy the things I used to enjoy 1.19£0.75 1.37£1.10 0.525
4/1 can laugh and see the funny side of things 0.87£0.81 0.96+1.08 0.794
6/1 feel cheerful 1.19£1.17 1.251£0.99 0.856
8/1 feel as if I am slowed down 1.31£1.30 1.67£1.13 0.366
10/1 have lost interest in my appearance 0.81+1.11 1.33£1.13 0.158
12/1 look forward with enjoyment to things 0.94+1.00 1.50+1.18 0.125
14/ can enjoy a good book or TV program 1.37£1.20 1.29+1.23 0.834

Total depression score
Normal (0-7)-no. (%) 8 (50) 9 (37.5)
Borderline (8-10)-no. (%) 2 (12.5) 3 (12.5) 0.710
Caseness (11-21)-no. (%) 6 (37.5) 12 (50)
MeantSD 7.69+5.51 9.38+6.11 0.340
Range 1-18 0-21

' = |
HADS=Hospital anxiety and depression scale, SD=Standard deviation

been successfully treated or the limb has been
amputated.?®3! On the other hand, it seems that
both the amputation of a limb and the consequent
phantom pain may affect quality of life, especially
with regard to psychological functions. The
incidence of anxiety and depression symptoms after
amputation has been reported to be 37% and 20%,5?
respectively, and even as high as 41%833¢ and
much higher than the rates in the community.?73]
Alongside these considerable prevalence rates,
there are some other evidences that show these
psychological dysfunctions are not more prevalent
among those amputees reporting phantom pain.

Moreover, research in this field is difficult because
of the different measurement tools used for anxiety
and depression as well as the lack of prospective
studies.” In the present study, it was hypothesized
that the prevalence rates and scores of anxiety and
depression could be more common in patients with
PLP compared with non-phantom chronic pain
sufferers. Regarding the proposed cutoff points for
the caseness of anxiety and depression in the HADS
questionnaire, 25% and 37.5% of our patients
with PLP fulfilled the criteria, respectively. These
prevalence rates were in agreement with the current
reports®336l. Nevertheless, our results indicate that
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depression and anxiety are more common in PLP
patients, and these conditions are more prevalent in
non-phantom chronic pain sufferers.

In 1973, Parkes suggested that emotional and
psychological factors are dominant in patients’
with prolonged pain due to phantom limb after
amputation.!) In another study using the HADS
scale, Badura-Brzoza er al.® declared that patients
after limb amputation achieved a higher score in
HADS-A and HADS-D compared with the control
group and concluded that higher levels of anxiety
and depression are noticed in patients suffering
from PLP.

In contrast, Katz and Melzack found no
significant difference in psychological dysfunction
between patients who experienced phantom pain
and those who did not.” In another study by Fisher
and Hanspal,?? the HADS score was compared
between 29 PLP patients with 64 non-phantom pain
amputees with the mean time of post-amputation of
9.7 years. The mean reported HADS scores in their
study were 4.66 and 3.45 for anxiety and depression
subscales, respectively. They concluded that only a
few patients experienced emotional distress after
amputation, and anxiety is being reported more
often than depression.?” In agreement with the
studies of Katz and Melzack® and Fisher and
Hanspal,?” our results also confirmed the lower
prevalence of depression and anxiety in patients
with PLP compared with the control group.
However, it should be noted that in the study of
Katz and Melzack® and Fisher and Hanspal,??
the control group consisted of amputees who did
not experience any PLP, whereas in our study the
patients with non-phantom chronic pain were
considered as the control subjects. Moreover,
compared to their results, the mean score of anxiety
and depression was higher in our PLP patients (8.00
and 7.69, respectively) though it was considerably
lower when compared with that of chronic pain
sufferers (11.25 and 9.38, respectively).

A longitudinal study by Singh er al.*% even
showed that there is a dramatic drop in the
incidence of psychological symptoms in individuals
after amputation by the time of discharge from a
rehabilitation ward. They have concluded that it
may be due to adjustment after the emotional stress
of limb loss as well as the learning of new skills to
adjust to life after amputation.”” This explanation
could be also indicated in our patients, as they

Kazemi, et al.: Psychological dysfunctions in phantom limb pain

received different special cares at our pain clinic,
too. However, in another more recent study by
Singh et al.,'*!! it was shown that after an initial drop
in incidence of depression and anxiety symptoms
after amputation, there is then an increase again
after 2-3 years post amputation. In contrast, our
evaluated PLP patients had a mean duration of
12 years post amputation and still showed a lower
prevalence of anxiety and depression.

To the best of our knowledge, our study is the
first one to compare the prevalence of anxiety
and depression in PLP patients with a sample of
non-phantom chronic pain sufferers. In addition
to the lesser mean scores of these psychological
dysfunctions by the HADS questionnaire, it
was shown that the caseness of anxiety (25% vs.
58.3%) and depression (37.5% vs. 50%) were also
lower in PLP patients compared with subjects with
chronic pain. A review of the literature reveals
that the considerable prevalence of depression in
chronic pain sufferers has been previously found
in some investigations such as that of Magni et al.
in subjects with chronic musculoskeletal pain
where the authors suggest a two-way relationship:
depression may promote chronic pain and chronic
pain may promote depression.?

Similar to most of the previous studies, one of
the important limitations of our study was the
cross-sectional design and lack of longitudinal
assessment. In addition, the low statistical power in
the comparison of depression score emphasizes the
need for a higher sample size in further investigations.

CONCLUSION

The results of our study suggest that although
the prevalence rates of anxiety and depression are
considerable in patients with PLP, they were not
as frequent as what is observed in non-phantom
chronic pain sufferers. These lower levels of anxiety
and depression in PLP compared to chronic pain is
a new finding, which needs to be further evaluated
and may lead to new insights into the pathogenesis
of phantom pain in further studies.
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