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The relationship between pain and clinical parameters, depression, anxiety and
sleep quality in patients with spinal injury
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Abstract
Objective: To examine the frequency of pain in individuals with spinal cord injury, and to assess the relationship of
pain with functional status, sleep quality, anxiety and depression levels.
Method: The prospective, cross-sectional study was conducted from March to June 2018 at Istanbul Physical
Medicine and Rehabilitation Training and Research Hospital, Istanbul, Turkey, and comprised adult patients of
wither gender with spinal cord injury who were in the rehabilitation phase both on outpatient and inpatient basis.
Data was collected using a questionnaire exploring demographic and clinical features. The presence of pain was
assessed using the Leeds Assessment of Neuropathic Symptoms and Signs scale and, in case pain was found
present, it was categorised as neuropathic, nociceptive and mixed type pain types. Sleep quality was evaluated
using the Pittsburgh Sleep Quality Index, while the Hospital Anxiety and Depression scale was used to evaluate
anxiety and depression levels. Data was analysed using SPSS 20.
Results: Of the 150 patients, 104(69.3%) were males and 46(30.7%) were females. The median age of the sample was
46 (IQR:20.52) years. Neuropathic pain was observed in 61(40.7%) patients, nociceptive in 32(21.3%) and mixed type
in 12(8%). Depression was found in 71(47.3%) patients, poor sleep quality in 41(27.3%) and anxiety in 35(23.3%).
Sleep, anxiety and depression scores were higher in the presence of neuropathic and nociceptive pain (p<0.05).
Conclusion: Pain is a common complication in patients with spinal cord injury. In the presence of pain, sleep quality
is worse, and anxiety and depression levels are high.
Keywords: Spinal cord injury, Pain, Sleep quality, Anxiety, Depression. (JPMA 72: 1932; 2022)
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Spinal cord injury (SCI) is a severe neurological condition
that leads to great socio-economic consequences for the
affected individuals and the health system. SCI caused by
factors such as traffic accident, sports injury and falling is
frequently of traumatic origin.1,2

and has a negative effect on the prognosis of patients.5
Sleep disorders are more frequently observed in patients
with SCI than the general population along with
decreased social participation and QOL.6 Sleep disorders
are associated with other SCI complications, and it can be
said that the specific complications observed in patients
with SCI are related to each other.7

The lifetime expenditure of an SCI patient is $2.35 million
in the United States.1 It can be said that complications
have an important share in this expense.3 For this reason,
knowing the complications and underlying mechanisms
can decrease healthcare costs and increase the quality of
life (QOL) of the patients.

The current study was planned to determine the
frequency and types of pain, to classify the pain, and to
determine the demographic and clinical features related
to pain.

Introduction

Pain is a common complication in SCI patients. Pain,
reported in frequencies ranging 64-82%, affects the
prognosis of the patients and also causes a decrease in
their QOL.4 Emotional disorders in patients after SCI are
among the other complications. Similar to pain, the
presence of depression increases other complications,
such as pressure ulcers and urinary tract issues in patients,
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Patients and Methods
The prospective, cross-sectional study was conducted
from March to June 2018 at Istanbul Physical Medicine
and Rehabilitation Training and Research Hospital,
Istanbul, Turkey. The medical ethics committee of the
university hospital approved the study in accordance with
the Declaration of Helsinki protocol No.20181226 and
written informed consent was obtained from all patients.
The sample size was calculated using post-hoc power
analysis through G*Power 3 to test the difference in
dependent group frequencies by 2x2 contingency table.8
Those included were adult patients of either gender in the
rehabilitation phase post-SCI of at least 3 months. Those
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with accompanying brain damage, alcohol or substance
addiction, body mass index (BMI) >35kg/m2, those with
other neuromuscular disease, asthma, chronic obstructive
pulmonary disease (COPD), and those with known
depressive disorder and/or psychotic disorder were
excluded.
After taking informed consent form the patients,
demographic and clinical data was collected using a
questionnaire. The presence of pain was assessed using
the Leeds Assessment of Neuropathic Symptoms and
Signs (LANSS) scale and clinical evaluation. In the
presence of pain, it was classified as nociceptive,
neuropathic or mix-type. SCI severity was staged using
the American Spinal Injury Association (ASIA) scale.9 The
presence of spasm was evaluated using the Penn Spasm
Frequency Scale (PSFS). Sleep quality was assessed using
the Pittsburgh Sleep Quality Index (PSQI), and their
anxiety and depression levels were evaluated using the
respective domains of the Hospital Anxiety and
Depression (HAD) scale.
The original LANSS scale10 has been converted into its
Turkish version with due validity and reliability study.11 It
is a 7-item scale answered as yes/no. Its maximum score is
24, and scores >12 indicate the presence of neuropathic
pain. In the evaluation of nociceptive pain, a 10-scale
visual analogue scale (VAS) was preferred.
The HAD scale, developed in 1983,12 has anxiety (HAD-A)
and depression (HAD-D) subscales. Of the 14 items,
7(50%) each assess depression and anxiety. Each question
is answered on a 4-point Likert scale 0-3. Scores 11 and
above indicate the risk of depression or anxiety. Low
scores show low risk for depression and anxiety.13 The
Turkish validity and reliability study of the has already
been done.14

1933
preferred in the correlation analysis. P<0.05 were
considered statistically significant.

Results
Of the 150 patients, 104 (69.3%) were males and 46
(30.7%) were females. The median age of the sample was
46 (IQR:20.52) years. Pain was detected in The anatomical
injury level of the patients was cervical in 37 (25.5%),
thoracic 83 (57.2%) and lumbar 25 (17.2%). Besides, 54
(36.2%) of the patients were ASIA-A, 22 (14.2%) were ASIAB, 35 (23.5%) were ASIA-C, and 38 (25.5%) were ASIA-D.
ASIA-B category was significantly different between those
who had pain and those who did not have pain (Table-1).
Table-1: Relationship between presence of pain and injury level.

Neurological level

ASIA Level
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Pain (+) n=81
n(%)

p

5 (41.7)
13 (61.9)
13 (44.8)
28 (48.3)
10 (34.5)
26 (48.1)
16 (72.7)
14 (40.0)
13 (34.2)

7 (58.3)
8 (38.1)
16 (55.2)
30 (51.7)
19 (65.5)
28 (51.9)
6 (27.3)
21 (60.0)
25 (65.8)

0.73
0.12
0.85
0.70
0.15
0.73
0.007
0.39
0.08

*Chi-square test. ASIA: American Spinal Injury Association.

Table-2: Relationship of pain with functional status, spasm, anxiety, depression and
sleep quality.

Functional level *

The PSQI15 consists of 19 items evaluating 7 components
of sleep. Each item is scored 0-3. High scores indicate poor
sleep quality. The validity and reliability of the Turkish
version has also been done.16
Data was analysed using SPSS 20. The appropriateness of
variables to normal distribution was examined using
visual (histogram and probability plots) and analytical
methods (Kolmogrov Smirnov, Shapiro-Wilk test).
Descriptive statistics were expressed as mean and
standard deviation, median and interquartile range (IQR)),
and frequencies and percentages, as appropriate.
Normally distributed numerical variables were analysed
using t test, and non-normally distributed data was
analysed using Mann Whitney U test. Chi-square analysis
was used to compare nominal data. Spearman test was

C1-4
C5-8
T1-5
T6-12
L1-5
ASIA A
ASIA B
ASIA C
ASIA D

Pain (-) n=69
n(%)

Tonus*

PSFS*

PQSI (mean ± SD)**
HAD-A (mean ± SD)**
HAD-D (mean ± SD)**

No balance of sitting
There is a balance of sitting
Wheelchair
Therapeutic ambulation
Indoor ambulation
Kanedian and AFO
Community ambulation
Flask
Normal
Increased
(+)
Light
Middle
Heavy

Pain (-)
n=69
n(%)

Pain (+)
n=81
n(%)

p

4 (36.4)
10 (58.8)
8 (80.0)
25 (50.0)
7 (30.4)
8 (42.1)
7 (35.0)
14 (56.0)
17 (38.6)
38 (46.9)
16 (44.4)
8 (40.0)
6 (54.5)
2 (40.0)
2.7 ± 2.1
3.4 ± 3.5
5.7 ± 4.6

7 (63.6) 0.13
7 (41.2)
2 (20.0)
25 (50.0)
16 (69.6)
11 (57.9)
13 (65.0)
11 (44.0) 0.36
27 (61.4)
43 (53.1)
20 (55.6) 0.73
12 (60.0) 0.72
5 (45.5)
3 (60.0)
5.9 ± 3.6 <0.001
6.8 ± 4.7 <0.001
7.8 ± 4.0 0.002

*Chi-square test. **Mann Whitney U test. AFO: Ankle-foot orthosis, PSFS: Penn Spasm Frequency
Scale, PQSI: Pittsburgh Sleep Quality Index, HAD-A: Hospital Anxiety and Depression ScaleAnxiety, HAD-D: Hospital Anxiety and Depression Scale-Depression.
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Table-3: Relationship of neuropathic pain with functional status, spasm, anxiety,
depression and sleep quality.
Neuropathic Neuropathic p
Pain (-)
Pain (+)
n=89
n=61
n(%)
n(%)
Functional level *

No balance of sitting
5 (45.5)
There is a balance of sitting 11 (64.7)
Wheelchair
8 (80.0)
Therapeutic ambule
31 (62.0)
Indoor ambule
9 (39.1)
Kanedian and AFO
12 (63.2)
Community ambule
13 (65.0)
Tonus*
Flask
15 (60.0)
Normal
27 (61.4)
Increased
47 (58.0)
PSFS*
(+)
18 (50.0)
Light
10 (50.0)
Middle
6 (54.5)
Heavy
2 (40.0)
PQSI (mean ± SD)**
3.2 ± 2.6
HAD-A (mean ± SD)**
4.3 ± 4.5
HAD-D (mean ± SD)**
6.1 ± 4.5

6 (54.5)
6 (35.3)
2 (20.0)
19 (38.0)
14 (60.9)
7 (36.8)
7 (35.0)
10 (40.0)
17 (38.6)
34 (42.0)
18 (50.0)
10 (50.0)
5 (45.5)
3 (60.0)
6.4 ± 3.6
6.5 ± 4.3
7.9 ± 4.1

0.29

Tonus*

PSFS*

PUKI (mean ± SD)**
HAD-A (mean ± SD)**
HAD-D (mean ± SD)**

2 (18.2)
5 (29.4)
0
7 (14.0)
5 (21.7)
5 (26.3)
8 (40.0)
4 (16.0)
13 (29.5)
15 (18.5)
7 (19.4)
5 (25.0)
0
2 (40.0)
6.1 ± 3.8
8.4 ± 5.5
8.7 ± 4.0

0.93

PQSI
HAD-A

0.19
0.86

<0.001
<0.001
0.01

HAD-D

Rho
p
Rho
p
Rho
p
Rho
p
Rho
p
Rho
p
Rho
p
Rho
p
Rho
p

LANSS

PUKI

HAD-A

HAD-D

-0.130
0.24
-0.005
0.96
-0.003
0.98
0.208
0.09
-0.068
0.54
0.142
0.20
-0.032
0.77
0.049
0.66

0.027
0.74
-0.072
0.38
0.008
0.91
0.077
0.41
-0.081
0.32
0.142
0.20
0.556
<0.001
0.435
<0.001

-0.012
0.88
0.015
0.85
0.111
0.17
0.040
0.66
0.071
0.38
-0.032
0.77
0.556
<0.001
0.668
<0.001

-0.113
0.16
0.066
0.42
-0.052
0.52
0.112
0.22
0.059
0.47
0.049
0.66
0.435
<0.001
0.668
<0.001
-

*Spearman correlation analysis, Rho; correlation coefficient.
LANSS: Leeds Assessment of Neuropathic Symptoms and Signs scale, BMI: Body mass index, PQSI:
Pittsburgh Sleep Quality Index, HAD-A: Hospital Anxiety and Depression Scale-Anxiety, HAD-D:
Hospital Anxiety and Depression Scale-Depression.

Complications were present in 138 (92.0%) patients. The
most common complications were neurogenic bladder in
121 (80.7%), pain in 81 (54.0%), neurogenic bowel in 59
(39.3%) and pressure ulcer in 22 (14.7%) patients.
Neuropathic pain was observed in 61(40.7%) patients,
nociceptive in 32(21.3%) and mixed type in 12(8%).
Depression was found in 71(47.3%) patients, poor sleep
quality in 41(27.3%) and anxiety in 35(23.3%).

0.14

Patients with pain had higher BMI, higher complication
rate and higher multiple drug usage rate (p<0.05). The
PSQI, HAD-A and HAD-D scores were higher in patients
with pain than SCI patients without pain (Table-2).

0.27

The mean LANSS score of the patients with neuropathic
pain was 18.2±4.4. Patients with neuropathic pain had
higher BMI, higher complication rate and higher multiple
drug usage rate (p<0.05). In addition, PSQI, HAD-A and
HAD-D scores were higher in SCI patients with
neuropathic pain than in patients without pain (Table-3).
The presence of neuropathic pain was not associated with
ASIA stage and injury level (p>0.05).

0.75
0.11

0.004
<0.001
0.004

*Chi-sqare test. **Mann Whitney U test. AFO: Ankle-foot orthosis, PSFS: Penn Spasm Frequency
Scale, PQSI: Pittsburgh Sleep Quality Index, HAD-A: Hospital Anxiety and Depression ScaleAnxiety, HAD-D: Hospital Anxiety and Depression Scale-Depression.
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LANSS

Nociceptive Nociceptive p
Pain (-)
Pain (+)
n=118
n=32
n(%)
n(%)
9 (81.8)
12 (70.6)
10 (100)
43 (86.0)
18 (78.3)
14 (73.7)
12 (60.0)
21 (84.0)
31 (70.5)
66 (81.5)
29 (80.6)
15 (75.0)
11 (100)
3 (60.0)
4.0 ± 3.2
4.4 ± 3.8
6.3 ± 4.4

Education Period

Disease duration

Table-4: Relationship of nociceptive pain with functional status, spasm, anxiety,
depression and sleep quality.

No balance of sitting
There is a balance of sitting
Wheelchair
Therapeutic ambule
Indoor ambule
Kanedian and AFO
Community ambule
Flask
Normal
Increased
(+)
Light
Middle
Heavy

Age

Inpatient treatment period

*Chi-square test. AFO: Ankle-foot orthosis, PSFS: Penn Spasm Frequency Scale, PQSI: Pittsburgh
Sleep Quality Index, HAD-A: Hospital Anxiety and Depression Scale-Anxiety, HAD-D: Hospital
Anxiety and Depression Scale-Depression.

Functional level *

Table-5: LANSS scale and its correlation with demographic and clinical characteristics.

The mean VAS score of the patients with nociceptive pain
was 5.9±2.0. In patients with nociceptive pain, PSQI, HADA and HAD-D scores were higher (Table-4).
Neuropathic pain severity assessed by LANSS had a
negative correlation with age (Table-5) and the presence
of nociceptive pain was not related to the ASIA stage and
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injury level (p>0.05).

Discussion
SCI patients experience different types of pain and
sensory disorders that occur with different mechanisms.
Pain after SCI, as it is difficult to treat, requires the
evaluation of not only the pain itself, but also physical,
behavioural, psychological and environmental factors
that may contribute to the pain mechanism.17-20
In the current study, where the frequency of pain was
higher in patients with SCI, it was observed that the most
frequent pain type was neuropathic, and the least
frequent type was nociceptive. Pain is a common
complication in patients with SCI.21-25 In most studies,
neuropathic pain was reported to be more frequent in the
patients with SCI.22-26 However, studies have reported the
frequency of pain to be higher27 or lower28,29 than the
findings of the current study. Different methods used for
pain assessment as well as ethnicity and geography of the
study population may account for the difference.
Various mechanisms have been proposed in the
occurrence of pain in patients with SCI. This information,
mostly obtained from animal studies,30,31 indicates that
structural neuroplasticity and sprouting of new dendritic
fibres are effective in the recovery of SCI, as well as in the
formation of pain, spasticity and autonomic dysreflexia. It
has been suggested that over-excitable neurons cause
neuropathic pain by triggering an exaggerated response
to stimuli at the level of injury at the threshold of normal
activation or below. Excessive excitability occurs as a
result of N-methyl D aspartate and glutamate receptors,
sodium and calcium channels, increased glial activation
and / or hypofunction of endogenous inhibitory neurons.
Pain below the level of injury is thought to occur due to
disruption of the relationship between the rapid lateral
spinothalamic tract and the slow polysynaptic pathway in
the medial spinothalamic tract. It is suggested that lateonset and widespread pain is observed after the injury as
a result of the polysynaptic tract dominating the
spinothalamic tract. However, some of the mechanisms
underlying pain have not been duly illuminated.32
The current study found that the pain observed in
patients with SCI was associated with poor sleep quality,
high anxiety and depression levels. Similar findings were
observed in both neuropathic and nociceptive types of
pain. Pain can cause negative consequences in many
areas. In the current study, sleep and mood disorders
were evaluated among these areas and the findings were
similar to those reported by earlier studies.33-36 On the
other hand, more complications in patients with pain and
more medical treatments as a consequence may indicate
J Pak Med Assoc
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that the pain tends to be associated with other
complications. Therefore, the presence of other
complications and multiple drug usage can be a warning
in terms of the presence of pain. However, in complete
spinal cord lesions, it may be thought that pain will be
less, considering that the conduction of pain will be
completely blocked, although pain mechanisms in SCI
patients have not been fully elucidated. In the current
study, the presence of neuropathic and nociceptive pain
may be held responsible for the complex mechanisms
underlying the pain independent of the level and severity
of SCI. A study26 stated that the presence of pain is not
related to the severity and level of injury. There are other
studies reporting similar results.37
The current study has some limitations. First, the study
was not designed to explore the relationship involving
sleep quality, anxiety and depression level. Second, a
significant number of patients used medical treatments,
such as non-steroidal anti-inflammatory drugs (NSAIDs),
gamma-aminobutyric acid (GABA) analogues, and
tricyclic antidepressants. These treatments may have
caused the frequency of pain and depression to be less
common.

Conclusion
Neuropathic pain was associated with impaired sleep
quality, anxiety and increased depression levels.
Therefore, the treatment of pain should be included as a
treatment goal, and the diagnosis and treatment of pain
should be done earlier in patients with multiple
complications.
Disclaimer: None.
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Source of Funding: None.

References
1.

2.

3.
4.
5.

6.

Hachem LD, Ahuja CS, Fehlings MG. Assessment and
management of acute spinal cord injury: From point of injury to
rehabilitation. J Spinal Cord Med. 2017; 40:665-75.
Spinal Cord Injury. WHO, Fact sheet N°384. [Online] 2013 [Cited
2018
October
14].
Available
from:
URL:
https://www.who.int/news-room/fact-sheets/detail/spinal-cordinjury.
Straus BN. Chronic pain of spinal origin: the costs of intervention.
Spine. 2002; 27:2614-9.
de Miguel M, Kraychete DC. Pain in patients with spinal cord
injury: a review. Rev Bras Anestesiol. 2009; 59:350-7.
Pollard C, Kennedy P. A longitudinal analysis of emotional impact,
coping strategies and post-traumatic psychological growth
following spinal cord injury: a 10-year review. Br J Health Psychol.
2007; 12:347-62.
Simpson LA, Eng JJ, Hsieh JT, Wolfe DL. The health and life
priorities of individuals with spinal cord injury: a systematic
review. J Neurotrauma. 2012; 29:1548-55.

Open Access

1936
7.

8.

9.

10.
11.

12.
13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

Sankari A, Badr MS, Martin JL, Ayas NT, Berlowitz DJ. Impact Of
Spinal Cord Injury On Sleep: Current Perspectives. Nat Sci Sleep.
2019; 11:219-29.
Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analysis
using g-power 3.1:tests for correlation anf regression analysis.
Behav Res Methods. 2009; 41:149-60.
Waring WP, Biering-Sorensen F, Burns S, Donovan W, Graves D,
Jha A, et al. _ 2009 review and revisions of the international
standards for the neurological classification of spinal cord injury. J
Spinal Cord Med. 2010; 33:346-52.
Bennett M. The LANSS Pain Scale: the Leeds assessment of
neuropathic symptoms and signs. Pain. 2001; 92:147-57.
Yucel A, Senocak M, Kocasoy Orhan E, Cimen A, Ertas M. Results of
the Leeds assessment of neuropathic symptoms and signs pain
scale in Turkey: a validation study. J Pain. 2004; 5:427-32.
Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand. 1983; 67:361-70.
Allen J, Annells M. A literature review of the application of the
Geriatric Depression Scale, Depression Anxiety Stress Scales and
Post-traumatic Stress Disorder Checklist to community nursing
cohorts. J Clin Nurs. 2009; 18:949-59.
Paker N, Bugdayci D, Midik M, Celik B, Kesiktas N. Reliability of the
Turkish version of the hospital anxiety and depression scale in the
people with traumatic spinal cord injury. Neuro Rehabil. 2013;
33:337-41.
Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiat Res. 1989; 28:193-213.
Yüzeren S, Herdem A, Aydemir O, Grubu DSM. Reliability and
validity of Turkish Form of Sleep Disorder Scale. Alpha J Psychiat.
2017; 18:79-84.
Finnerup NB, Baastrup C. Spinal cord injury pain: mechanisms and
management. Curr Pain Headache Rep. 2012; 16:207-16.
Siddall PJ, Middleton JW. Spinal cord injury-induced pain:
mechanisms and treatments. Pain Manag. 2015; 5:493-507.
van Leeuwen CM, Post MW, van Asbeck FW, Bongers-Janssen HM,
van der Woude LH, de Groot S, et al. Life satisfaction in people
with spinal cord injury during the first five years after discharge
from inpatient rehabilitation. Disabil Rehabil. 2012; 34:76-83.
Hoffman JM, Bombardier CH, Graves DE, Kalpakjian CZ, Krause JS.
A longitudinal study of depression from 1 to 5 years after spinal
cord injury. Arch Phys Med Rehabil. 2011; 92:411-8.
van Gorp S, Kessels AG, Joosten EA, van Kleef M, Patijn J. Pain
prevalence and its determinants after spinal cord injury: a
systematic review. Eur J Pain. 2015; 19:5-14.
Burke D, Fullen BM, Stokes D, Lennon O. Neuropathic pain
prevalence following spinal cord injury: A systematic review and

Open Access

The relationship between pain and clinical parameters, depression, anxiety and sleep quality in patients...

23.

24.

25.

26.
27.

28.

29.
30.

31.

32.
33.

34.

35.

36.
37.

meta-analysis. Eur J Pain. 2017; 21:29-44.
Budh CN, Lund I, Ertzgaard P, Holtz A, Hultling C, Levi R, et al. Pain
in a Swedish spinal cord injury population. Clin Rehabil. 2003;
17:685-90.
Aito S, D'Andrea M, Werhagen L, Farsetti L, Cappelli S, Bandini B,
et al. Neurological and functional outcome in traumatic central
cord syndrome. Spinal Cord. 2007; 45:292-7.
Heutink M, Post MW, Wollaars MM, van Asbeck FW. Chronic spinal
cord injury pain: pharmacological and non-pharmacological
treatments and treatment effectiveness. Disabil Rehabil. 2011;
33:433-40.
Celik C, Boyaci S, Ucan H. Pain in Patients with Traumatic Spinal
Cord Injury. J Musculoskelet Pain. 2013; 21:53-7.
Adriaansen JJ, Post MW, de Groot S, van Asbeck FW, StolwijkSwüste JM, Tepper M, et al. Secondary health conditions in
persons with spinal cord injury: a longitudinal study from one to
five years post-discharge. J Rehabil Med. 2013; 45:1016-22.
Werhagen L, Aito S, Tucci L, Strayer J, Hultling C. 25 years or more
after spinal cord injury: clinical conditions of individuals in the
florence and stockholm areas. Spinal Cord. 2012; 50:243-6.
Frisbie JH, Aguilera EJ. Chronic pain after spinal cord injury: an
expedient diagnostic approach. Paraplegia. 1990; 28:460-5.
Bruce JC, Oatway MA, Weaver LC. Chronic pain after clipcompression injury of the rat spinal cord. Exp Neurol. 2002;
178:33-48.
Gaudet AD, Ayala MT, Schleicher WE, Smith EJ, Bateman EM, Maier
SF, et al. Exploring acute-to-chronic neuropathic pain in rats after
contusion spinal cord injury. Exp Neurol. 2017; 295:46-54.
Hadjipavlou G, Cortese AM, Ramaswamy B. Spinal cord injury and
chronic pain. BJA Education. 2016; 16:mkv073.
Menon N, Gupta A, Khanna M, Taly AB, Thennarasu K. Prevalence
of depression, fatigue, and sleep disturbances in patients with
myelopathy: Their relation with functional and neurological
recovery. J Spinal Cord Med. 2016; 39:620-6.
Jensen MP, Hirsh AT, Molton IR, Bamer AM. Sleep problems in
individuals with spinal cord injury: frequency and age effects.
Rehabil Psychol. 2009; 54:323-31.
Al-Owesie RM, Moussa NM, Robert AA. Anxiety and depression
among traumatic spinal cord injured patients. Neurosciences
(Riyadh). 2012; 17:145-50.
Le J, Dorstyn D. Anxiety prevalence following spinal cord injury: a
meta-analysis. Spinal cord. 2016; 54:570-8.
Siddall PJ, McClelland JM, Rutkowski SB, Cousins MJ. A
longitudinal study of the prevalence and characteristics of pain in
the first 5 years following spinal cord injury. Pain. 2003; 103:24957.

Vol. 72, No. 10, October 2022

