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The Effects of Spinal Cord Stimulation on Sleep, Quality of Life and Anxiety and
Depressive Symptoms in Patients with Chronic Pain

Kronik Agrili Hastalarda Spinal Kord Stimulasyonu Uygulamasinin Uyku, Yasam
Kalitesi, Anksiyete ve Depresif Semptomlar Uzerine Etkisi

ABSTRACT

Objective: The aim of this study was to investigate whether spinal cord stimulation (SCS), a
neuromodulation technique, causes any changes in sleep, quality of life, anxiety and depressive
symptoms before and after the procedure in patients with chronic pain.

Methods: The study was completed with 14 patients who were planned to undergo SCS for
treatment-resistant chronic neuropathic pain and who applied to the psychiatry outpatient clinic
for pre-treatment consultation. Patients were evaluated twice, before and 1 month after
treatment. Patients were evaluated with LANNS Pain Scale, Hamilton Depression Scale (Ham-D),
Hamilton Anxiety Scale (HAM-A), Pittzburg Sleep Quality Inventory (PUKI), and Quality of Life Scale
Short Form (WHOQOL-Bref). Scale scores before and after the treatment were compared using a
two-sample dependent t-test.

Results: Depressive disorder was detected in 85.8% of the cases, anxiety disorder in 71.5%, and
sleep disorder in 78.6%. The cases’ LANSS pain scale scores were 19.00+5.11 pre-treatment and
7.57+4.59 post-treatment, the difference being statistically significant (P=0.001). Significant
differences were observed between pre- and post-test HAM-D, HAM-A, PSQl, quality of life (Qol)
general health, QoL physical health, or QoL psychological health scores (P=.002, P=.014, P=.002,
P=.002, P=.002, and P=.001, respectively). However, no significant differences were determined
between pre- and post-test QoL social relationships or QoL environmental health scores (P=.160
and P=.831, respectively)

Conclusion: Our data in this study suggest that SCS not only effectively reduces pain in treatment-
resistant chronic pain, but also mediates significant improvements in sleep quality, anxiety and
depressive states.
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Amag: Bu calismanin amaci, bir néromodulasyon teknigi olan omurilik stimtlasyonunun (SCS)
kronik agrili hastalarda islem oncesi ve sonrasinda uyku, yasam kalitesi, anksiyete ve depresif
belirtilerde herhangi bir degisiklige neden olup olmadigini arastirmaktir.

Yontem: Calisma, tedaviye direncli kronik néropatik agri nedeniyle SCS yapilmasi planlanan ve
tedavi oncesi konsultasyon igin psikiyatri poliklinigine basvuran 14 hasta ile tamamlandi. Hastalar
tedaviden 6nce ve tedaviden 1 ay sonra olmak Uzere iki kez degerlendirildi. Hastalar LANNS Agri
Olgegi, Hamilton Depresyon Olgegi (Ham-D), Hamilton Anksiyete Olgegi (HAM-A), Pittzburg Uyku
Kalitesi Envanteri (PUKI), Yasam Kalitesi Olcegi Kisa Formu (WHOQOL-Bref) ile degerlendirildi.
Tedavi 6ncesi ve tedavi sonrasi 6lgcek puanlari bagimli iki 6rnekli t testi kullanilarak karsilastirildi.
Bulgular: Olgularin %85,8'inde depresif bozukluk, %71,5'inde anksiyete bozuklugu, %78,6'sinda
uyku bozuklugu saptandi. Olgularin LANSS agri skalasi skorlari tedavi 6ncesi 19,00+5,11, tedavi
sonras! 7,57+4,59 idi ve aradaki fark istatistiksel olarak anlamliydi (P=,001). On test ve son test
HAM-D, HAM-A, PUKI, yasam kalitesi (QoL), genel saglik, QoL fiziksel saglik veya QoL psikolojik
saglik puanlari arasinda anlamli farkliliklar gozlendi (P=,002, P=,014, P= ,002, P=,002, P=,002 ve
P=,001 sirasiyla). Ancak on test ve son test QoL sosyal iliskiler veya QoL c¢evre sagligl puanlari
arasinda anlamli farklilik saptanmadi (sirasiyla P=,160 ve P=,831)

Sonug: Bu calismadaki verilerimiz, SCS'nin tedaviye direncli kronik agrida sadece agriyi etkili bir
sekilde azaltmakla kalmadigini, ayni zamanda uyku kalitesi, anksiyete ve depresif durumlarda da
onemli iyilesmelere aracilik ettigini géstermektedir.

Anahtar Kelimeler: Kronik agri,omurilik stimtlasyonu, uyku, yasam kalitesi, anksiyete, depresyon.
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INTRODUCTION

Chronic pain is a condition with a duration exceeding
three months, requiring a multifaceted and multifactorial
therapeutic approach, which may include emotional,
cognitive and motivational compromise, and may be
characterized by impaired functioning in all areas and
decreased quality of life. ! It is one of the leading causes of
disability worldwide and affects approximately 20% of the
global population. 2 Since chronic pain leads to impaired
functioning, it causes significant socioeconomic effects on
both the patient and the society, in addition to its negative
effects on sleep and quality of life parameters. 3 Therefore,
prevention of chronic pain is as important as rehabilitation
in terms of public health. 4

Chronic pain is frequently accompanied by sleep
disorders. > Pain may be both the cause and the
consequence of sleep disturbance. The presence of pain
leads to sleep disturbance and depressive symptoms, while
pain is experienced more severely in the presence of sleep
disturbance and depression and this continues as a vicious
cycle. ® The physical and psychological effects of chronic
pain also affect quality of life. 7 Studies emphasize the
relationship between mood disorders and acute and/or
chronic pain. Prolonged exposure to pain also leads to
deterioration of the mental state. At the same time, anxiety
and depression seem to be associated with more severe
perception and less tolerance of pain.

Chronic neuropathic pain is one of the important causes
of chronic pain. Shoulder pain and failed back surgery
syndrome are the two leading causes of chronic
neuropathic pain. ® Neuromodulation is a relatively safe
option in the treatment of chronic pain due to its low side
effects and potential reversibility. Spinal cord stimulation
(SCS), one of the neuromodulation techniques, has come to
represent the basis of pain management in a large number
of chronic painful conditions, including refractory
radiculopathy,  chronic  regional pain  syndrome,
postoperative chronic pain, and especially failed lumbar
surgery syndrome. ° In recent years, its use has also
increased in painful chronic conditions such as epidural
fibrosis, post herpetic neuralgia, reflex sympathetic
dystrophy, phantom pain, malignancy pain associated with
vertebral metastases, and faecal and urinary incontinence.
19 1n SCS, a low-voltage electric current is applied to the
spinal cord. This prevents the transmission of pain in the
relevant region to the central nervous system. It is
performed using electrodes connected to the epidural
space posterior to the dorsal columns of the spinal cord.
These electrodes are connected to different levels of the

spinal cord depending on the site of pain and connected to
a pulse generator placed under the skin. !

It seems inevitable that this bidirectional interaction
between chronic pain and sleep, anxiety, and depression
will progress as a vicious cycle and negatively affect quality
of life. Based on the idea that reducing or eliminating pain
with SCS applications is the most radical solution to break
this vicious cycle, we planned this study. The aim of this
study is to examine whether SCS application causes any
changes in sleep quality, anxiety and depression symptoms
before and after the procedure in patients with chronic pain
and how it affects quality of life. Our hypothesis was that
sleep and quality of life would improve following SCS, and
that anxiety and depressive symptoms would decrease.

METHODS

Ethical issues: The study was approved by the Erzurum
Regional Training and Research Hospital ethical committee,
Turkey (decision no. 2022/17-160 dated 07.11.2022). It was
conducted in compliance with international declarations
and guidelines.

Data collection: This study was conducted at Erzurum City
Hospital between December 2022 and December 2023.
Patients with treatment-resistant chronic neuropathic pain
after failed back surgery syndrome (BBCS) who were
planned to undergo SCS for pain management were
included in the study. Twenty-three male and female
patients between the ages of 18-65 years who applied to
the psychiatry clinic for psychiatry consultation before SCS
treatment and who volunteered to participate in the study
and signed the informed consent form were included in the
study. The patients were evaluated twice, before and one
month after treatment. Nine patients were excluded for
failing to take part in the post-treatment evaluation. The
study was thus concluded with 14 patients. The participants
were assessed using a sociodemographic data form, the
Leeds Assessment of Neuropathic Symptoms and Signs
(LANSS) Pain Scale, the Hamilton Depression Rating Scale
(HAM-D), the Hamilton Anxiety Rating Scale (HAM-A), the
Pittsburg Sleep Quality Index (PSQl), and the World Health
Organization Quality of Life Brief Version (WHOQOL-Bref).

Data Collection Tools: Sociodemographic Data Form: This
was used to investigate the participants’ sociodemographic
and clinical characteristics and histories.

LANSS Pain Scale: This tool was developed by Bennett. 2 The
validity and reliability of the Turkish-language version were
confirmed by Ylcel et al. in 2004. It is used in the evaluation
of neuropathic pain and in differentiating neuropathic pain
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and nociceptive pain. 12

Pittsburgh Sleep Quality Index (PSQI): This scale was
developed by Buysse et al. for the evaluation of sleep
quality. ¥The validity and reliability of the Turkish-language
version were confirmed by Agargiin et al. in 1996. ¥ The
scale’s Cronbach’s alpha reliability coefficient is 0.804.

World Health Organization Quality of Life Brief Version
(WHOQOL-Bref): This scale was developed by the WHOQOL
Group as a shorter version of WHOQOL-100 produced by
the same group. It consists of four domains, physical
health, psychological health, social relationships, and
environmental health. The validity and reliability of the
Turkish-language version were established by Eser et al. ¥’
The scale’s Cronbach alpha reliability values are 0.83 for
physical health, 0.66 for psychological health, 0.53 for social
relationships, and 0.73 for environmental health.

Hamilton Depression Rating Scale (HAM-D): This tool was
developed by Hamilton for the purpose of evaluating
depressive symptoms and severity.®® The validity and
reliability of the Turkish-language version were established
by Akdemir et al. *°

Hamilton Anxiety Rating Scale (HAM-A): This scale was
developed by Hamilton for the determination of anxiety
symptoms and severity. % The validity and reliability of the
Turkish-language version were established by Yazici et al. 2*

Statistical Analysis

Statistical analyses were carried out on IBM SPSS version
22.0 software (IBM SPSS Corp., Armonk, NY,). Normality of
distribution of the study variables was checked using the
Kolmogorov-Smirnov and histogram tests. Descriptive data
were expressed as mean + standard deviation (SD).
Categorical variables were analysed using the chi-square
test. Non-normally distributed variables were analysed
using the two related samples test. P values <.05 were
regarded as statistically significant.

RESULTS

Fourteen patients (six women and eight men) were

Table 1: Descriptive statistics for demographic quantitative variables

enrolled in the study. The cases’ sociodemographic
characteristics are shown in tables 1 and 2.

Depressive disorder was determined in 85.8% of the
cases, anxiety disorder in 71.5%, and sleep disorder in
78.6%. Descriptive data for severity of anxiety and
depression and sleep disorders according to HAM-D, HAM-
A, and PSQl scores are shown in Table 3.

Pre-treatment (pre-test) and post-treatment (post-test)
scores were compared using the independent samples t
test. The cases’ LANSS pain scale scores were 19.00+5.11
pre-treatment and 7.57+4.59 post-treatment, the
difference being statistically significant (P=.001). Significant
differences were observed between pre- and post-test
HAM-D, HAM-A, PSQl, quality of life (QolL) general health,
QoL physical health, or Qol psychological health scores
(P=.002, P=.014, P=.002, P=.002, P=.002, and P=.001,
respectively). However, no significant differences were
determined between pre- and post-test QoL social
relationships or QoL environmental health scores (P=.160
and P=.831, respectively). (Table 4)

DISCUSSION

This prospective study examined whether there would
be any changes in sleep, quality of life or anxiety and
depressive symptoms after SCS treatment in patients with
chronic pain. A statistically significant difference in mean
LANSS Pain Scale scores was observed after SCS. This finding
suggests that there was a significant reduction in pain
following SCS administration. In addition, there was a
significant decrease in the PSQl scores of the patients after
SCS (P=.002), indicating a significant improvement in sleep
quality. Several studies have shown that pain has a
detrimental effect on sleep quality. Ozdemir et al. examined
62 patients with pain in their retrospective study and
reported that 51% of them had regularized sleep hours after
treatment. 2 It is an expected finding that sleep quality is
more positively affected by SCS that reduces or prevents the
pain experienced, and our data are consistent with previous
literature.

Minimum  Maximum Mean + SD
Age (years) 36 60 45.64 £ 8.23
Duration of disease (years) 2 22 7.64+4.94

Values expressed as mean = SD, minimum, and maximum
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Table 2: Descriptive statistics for demographic qualitative variables

n %
Female 6 42.9
Gender Male 8 57.1
Marital status Married 2 14.3
Single 12 85.7
Elementary 4 28.6
Education Secondary 7 50.0
Higher 3 21.4
Working 9 64.3
Work stat
ork status Not working 5 35.7
Diagnosis Post laminectomy 10 71.4
& Other 4 28.6
History of surge Yes 12 8.7
4 gery No 2 14.3
Data are expressed as numbers and percentages (%)
Table 3: Descriptive statistics for clinical variables
n %
None 2 14.3
Depression Mild 2 14.3
P Moderate 6 42.9
Severe 4 28.6
None 4 28.6
Anxiety Minor 6 42.9
Major 4 28.6
Not present 3 21.4
Sleep disorder
P Present 11 78.6
Data are expressed as numbers and percentages (%)
Table 4: A comparison of the groups’ pre- and post-treatment scale scores
Pre-Test (n=14) Post-Test (n=14) P
LANSS pain scale 19.0045.11 7.57£4.59 .001*
HAM-D 21.29+10.62 12.14 £5.52 .002*
HAM-A 13.57413.00 10.64+10.25 .014*
PsSQl 8.93+4.81 4.8614.45 .002*
Qol-general health 34.8+17.09 66.96+15.20 .002*
Qol-physical health 37.014£20.65 64.28+12.21 .002*
Qol-psychological health 69.04+10.93 86.60+8.36 .001*
Qol-social relationships 67.26+23.22 70.23+23.28 .160
Qol-environmental health 72.10+£16.15 72.10+17.31 .831

Independent Two Samples t Test, LANSS: Leeds Assessment of Neuropathic Symptoms and Sign, HAM-D: Hamilton Depression Rating
Scale, HAM-A: Hamilton Anxiety Rating Scale, PSQI: Pittsburgh Sleep Quality Index, QoL: Quality of Life
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Anxiety and depression are more common and clinically
significant in patients with chronic pain than in healthy
individuals. In patients with chronic pain, both the pain itself
and the presence of difficulties that affect quality of life lead
to the emergence of a depressed mood and anxiety. This
relationship is bidirectional. In other words, pain and
decreased quality of life lead to depressive symptoms, and
the presence of depressive symptoms increases the
perception of pain and impairs quality of life. Effective
treatment of chronic pain reduces both anxiety and
depressive symptoms and is also important in improving
quality of life. 2 Anxiety also plays an important role in acute
pain, as fear of pain and/or anticipatory anxiety may lead to
a more pronounced pain perception. However, anxiety
symptoms can rapidly decrease with successful pain
management. Changes in monoamine neurotransmitters,
including serotonin, dopamine and norepinephrine, are
involved in both chronic pain and depression. Clinical
studies have reported that chronic pain often triggers
depression as a result of the stressful situation the individual
is in and the prevalence of depression in patients with
chronic pain is 85%. 2* In the presence of depression caused
by chronic pain, the prognosis is worse than in patients with
only chronic pain without depression. There is a close
connection between chronic pain and depression in terms
of emergence and development, and the two exacerbate
each other. This leads to difficulties in the treatment of
chronic pain accompanied by depression. 2> Corallo et al.
reported that patients with chronic pain had high anxiety
and depressive symptoms and significant improvement was
observed when pain was reduced. % Similarly, in this study,
we observed a significant improvement in anxiety and
depression scores after SCS compared to pre-treatment
values. In addition, another study emphasized the
relationship between SCS failure and the presence of
psychiatric disorders such as PTSD, depression and anxiety.
27 |n this study, we could not record a case without a
reduction in pain levels after SCS treatment. Therefore, we
could not evaluate failed SCS.

Quality of life is severely impaired in patients with
chronic pain. 28 Reducing discomfort in patients with chronic
pain or improving impaired quality of life is another
important objective of treatment. Significant decreases,
indicating improvement, were observed in the QoL general
health, physical health, and psychological domain scores
post-treatment compared to pre-treatment in this study.
Mekhail et al. examined quality of life in SCS outcomes and
reported marked clinical and significant improvement in
both physical and emotional functioning and in sleep
quality. 2° Similar results have been observed in other
studies. ° However, we determined no significant

difference between pre- and post-treatment QoL social
relationships or QoL environmental health domains. One
reason for this may be that they include factors that may be
partially independent of the individual, although another
reason may be that we only observed the cases for one
month. Positive changes may probably be observed in the
Qol social relationships and environmental health domains
with longer follow-ups, such as for six months or one year.

One of the limitations of our study is that the patients’
previous treatments before scs treatment could not be
followed up and the patients could not be standardized in
this respect. Another limitation is that the patients were
followed up for 1 month in our study. It is possible that the
data may differ with longer follow-up periods such as 6
months or 1 year.

In conclusion, this study the application of SCS not only
effectively reduced pain in treatment-resistant chronic pain,
but also mediated significant improvements in sleep quality,
anxiety, and depressive states. These data shed useful light
on the effects of chronic pain and effective pain
management on sleep, anxiety, depression and quality of
life and should be considered a preliminary study. More
detailed information will be available with longer follow-up
studies involving larger populations.
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