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Abstract

Insomnia can coexist with chronic pain and is a major cause of rapidly increasing medical expenses. However, insomnia@
not been fully evaluated in patients with chronic pain. This retrospective study aimed to identify the risk factors for insomnia in
patients with chronic non-cancer pain. A total of 301 patients with chronic non-cancer pain were enrolled. Patients with the Athens
insomnia scale scores > 6 and < 6 were classified into insomnia (+) and insomnia () groups, respectively. All patients completed
self-report questionnaires as part of their chronic pain treatment approach. Univariate and multivariate analyses were performed
to predict insomnia. We found that 219 of 301 (72.8%) patients met the AIS criteria for insomnia. Significant differences were
depicted between patients with and without insomnia in terms of body mass index, numeric rating scale, pain catastrophizing
scale, hospital anxiety, and depression scale (HADS), pain disability assessment scale, EuroQol 5 dimension (EQ5D), and pain
self-efficacy questionnaire. Multiple regression analysis identified the numeric rating scale, HADS, and EQ5D scores as factors
related to insomnia in patients with chronic non-cancer pain. Anxiety, depression, and disability were associated with a greater
tendency toward insomnia. HADS and EQSD scores are useful screening tools for preventing insomnia in patients with chronic
non-cancer pain.

Abbreviations: ADL = activities of daily living, AIS = Athens insomnia scale, BMI = body mass index, Cls = confidence intervals,
EQ5D = EuroQol 5 dimension, HADS = hospital anxiety and depression scale, HRQoL = health-related quality of life, NRS =
numeric rating scale, PCS = pain catastrophizing scale, PDAS = pain disability assessment scale, PSEQ = pain self-efficacy

questionnaire, QoL = quality of life.

Keywords: AIS, cognitive-behavioral therapy, EQ5D, HADS, insomnia, pain-liaison outpatient clinic, sleep disorders

1. Introduction

Chronic pain and insomnia are prevalent health issues in mod-
ern society. Chronic pain is defined as pain persisting for 3
months or longer, exceeding the expected treatment duration.!
The impact of chronic pain is multifaceted, as illustrated in
Figure 1. It affects activities of daily living (ADL) and quality of
life (QoL),”! leading to depression, anxiety,?! increased medical
costs,*! presenteeism, absenteeism,>° and insomnia."®! Insomnia,
defined as the inability to obtain sufficient quality and quantity
of sleep, adversely affects health and QoL. Chronic pain and
insomnia share a close relationship, mutually influencing each
other, with numerous reports exploring this connection./-!2!
Insomnia affects 10% to 15% of the general population,''' and
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research indicates that clinical insomnia is prevalent in over half
of the patients with chronic pain, surpassing general population
rates.®! Many individuals with chronic pain struggle with falling
asleep or experience sleep disruptions due to pain and insomnia.
Notably, insomnia can amplify the perception of pain, inten-
sifying its impact.!'?l Such interactions can adversely affect a
patient’s QoL and daily functioning and can lead to psychologi-
cal distress.!"¥! Furthermore, sleep disturbance may compromise
pain control, contributing to chronic pain."” Sleep disorders can
heighten pain sensitivity, triggering spontaneous pain, escalat-
ing the risk of developing chronic pain, and worsening existing
pain.”! However, the factors influencing insomnia in patients
with chronic pain remain unclear.
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This study aimed to investigate the factors associated with
insomnia in individuals with intractable chronic pain. We posit
that the factors influencing insomnia in patients with chronic
non-cancer pain, identified in this study, could serve as new ther-
apeutic targets.

2. Methods
2.1. Study patrticipants
Ethical approval was obtained from our institution’s

Institutional Review Board, and we used the Strengthening the
Reporting of Observational studies in Epidemiology report-
ing guidelines for cohort studies. All patients provided writ-
ten informed consent for self-report questionnaires as part of
their chronic pain treatment approach. This retrospective study
enrolled 301 patients (109 men and 192 women) with chronic
non-cancer pain admitted to our hospital between February
2014 and February 2019. Inclusion criteria involved patients
with persistent non-cancer pain for at least 3 months and
their agreement to complete questionnaires. Exclusion criteria
included patients with dementia, heavy alcohol or illicit drug
use, those who received surgical treatment during the course
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Figure 1. Multifaceted impact of chronic pain.
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of treatment, those with conditions making it challenging to
complete self-report questionnaires, those who were lost to
follow-up in <6 months, and those with incomplete data (Fig. 2).

Patients were divided into 2 groups based on their Athens
insomnia scale (AIS) scores.'¥ The AIS, a straightforward
diagnostic tool for insomnia, efficiently assesses a patient’s
sleep status. It consists of 8 items, facilitating the determina-
tion of insomnia presence. The 8 multiple-choice items in the
AIS can be easily adjusted to modify references to sleep induc-
tion, awakening during the night, final awakening, total sleep
duration, sleep quality, well-being during the day, functioning
capacity during the day, and sleepiness during the day. Scores
for each item ranged from 0 (no problem) to 3 (very serious
problem), with a total score range of 0 to 24. The total score
cutoff for identifying pathological insomnia in AIS is 6 points.!'4l
Additionally, demographic and clinical background data were
collected from the patients.

2.2. Pain assessment

The numeric rating scale (NRS) is a widely used, valid, and reli-
able tool for measuring the intensity of chronic non-cancer pain.
NRS scores range from 0 to 10, with 0 representing no pain and
10 representing the worst pain imaginable.

2.3. Physical disability assessment

The items in the pain disability assessment scale (PDAS) were
designed to evaluate the negative effects of pain on various pain
interference domains.!™ The PDAS consists of 20 items rated on
a 4-point Likert scale, with scores ranging from 0 to 60 points.
Clinicians seeking a multidimensional measure of pain use the
PDAS to examine patients’ daily routines.

2.4. Anxiety and depression assessment

The hospital anxiety and depression scale (HADS) is employed
for assessing anxiety and depression.!'®! Patients with physical

(2012/2 - 2019/2) n=409

Consecutive patients with chronic pain

Surgical treatment during the course
of treatment n=27

Conditions making it challenging to complete

self-report questionnaires n=23

Dementia n=6

Heavy alcohol or illicit drug use n=3

Follow-up less than 6 months n=33

Incomplete data n=16

Study population
n=301

Figure 2. Flowchart showing study population and patient recruitment.
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illnesses can be easily evaluated for anxiety and depression
using the HADS. This 14-item scale consists of 7 items assess-
ing anxiety and 7 items assessing depression. Each item is rated
from 0 to 3 on a 4-point Likert scale. Overall scores for anxiety
or depression range from 0 to 21, with higher scores indicating
greater symptom severity.

2.5. Pain catastrophizing assessment

The pain catastrophizing scale (PCS) was used to assess self-
reported pain catastrophizing owing to chronic pain.'”! The
PCS, a broad measure of pain catastrophizing, is composed
of 13 items rated from 0 (never) to 4 (always) on a 5-point
Likert scale. The maximum score for the PCS is 52, with higher
scores indicating greater pain catastrophizing levels. High lev-
els of catastrophizing were defined as scores > 24. The items on
the PCS were divided into the following 3 subscales: rumina-
tion, helplessness, and magnification. Rumination (items 8-11)
“refers to the fact that the patient cannot get the idea of pain
out of his/her head and cannot stop thinking about the pain.”
Helplessness (items 1-5 and 12) “refers to the estimation that
the person has not been able to do anything to influence the
pain.” Magnification (items 6, 7, and 13) “refers to the exag-
geration of the threatening properties of the painful stimulus.”

2.6. Health-related QoL assessment

Health-related quality of life (HRQoL) reflects overall per-
sistent or recurrent pain. This is measured using the EuroQol
5 dimension (EQS5D), which has been validated in patients
with persistent pain.!'$! The EQ-5D defines the individual’s
health status by a single summary index ranging from 0 to
1, where 0 corresponds to death, and 1 corresponds to full
health.!'19 The questionnaire is reliable and validated in
Swedish.[19201

2.7. Self-efficacy assessment

The pain self-efficacy questionnaire (PSEQ) is a 10-item ques-
tionnaire developed to assess the confidence of individuals with
ongoing pain in performing activities in pain. The PSEQ applies
to all presentations of persistent pain. It inquiries into a level
of self-efficacy regarding a range of functions, including house-
hold chores, socialization, work, and coping with pain without
medication. The raw score ranges from 0 to 60, with high scores
indicating greater levels of confidence in dealing with pain. High
scores are strongly associated with clinically significant func-
tional levels and provide a useful gauge for evaluating outcomes
in patients with chronic pain./?!!

2.8. Statistical analysis

Patients with AIS scores > 6 and < 6 were classified into insom-
nia (+) and insomnia (-) groups, respectively. Univariate anal-
yses were conducted between the groups to compare age, sex,
body mass index (BMI), NRS, PDAS, HADS, PCS, EQS5D,
PSEQ, and AIS scores. Sex was compared using chi-squared
test, and other normally distributed variables were compared
using Student 7 test. The chi-squared analysis was performed for
categorical variables. Statistical significance was set at P <.035.
The factors predicting insomnia were identified using multivar-
iate analysis (multiple regression). Potential predictive variables
were included in the multivariate model if values of P < .05 were
obtained on univariate analysis. A multiple regression model
and 95% confidence intervals (Cls) were used to identify the
risk factors for insomnia. Statistical analyses were conducted
using SPSS software version 25.0 for Windows (IBM, Tokyo,
Japan).

www.md-journal.com

3. Results
3.1. Patients’ background

Table 1 shows the characteristics of the patients involved in
this study. The mean age of the participants at the time of
examination was 61.7 = 13.1 years (range, 40-92 years), with a
mean duration of pain from onset of symptoms of 47.9 = 63.4
months (range, 3 months—24 years). Table 2 shows the distri-
bution of pain locations among the participants. Among all
patients, 219 (72.8%) met the criteria for insomnia based on
their AIS scores.

3.2. Univariate analyses based on the presence of insomnia

The patients were divided into 2 groups based on the presence
of insomnia. The insomnia (-) group consisted of 82 patients
(30 men and 52 women). The insomnia (+) group comprised
219 patients (79 men and 140 women). Table 3 shows the
results of a univariate analysis assessing the presence of insom-
nia. Age or sex showed no significant differences between the
groups (P = .0818 and.9344, respectively). The NRS scores were
significantly higher in the insomnia (+) group compared to the
insomnia (-) group (P <.001). The mean BMI in the insom-
nia (+) group was lower than that in the insomnia (-) group
(P =.0296). Other questionnaire scores were significantly dif-
ferent between the 2 groups (all P <.001). As shown in Table 3,
PCS, HADS, PDAS, and PSEQ scores (all P <.001) were sig-
nificantly higher in the insomnia (+) group compared to the
insomnia (=) group. These results showed that patients with

Patients’ characteristics.

Variables n =301
Age (y) 61.7 131
Sex (men/women) 109/192
BMI (kg/m?) 226+4.0
NRS 6.0+22
PCS 353+11.0
HADS anxiety 79+44
HADS depression 89+49
PDAS 264 +13.7
EQ5D 0.54 +0.17
PSEQ 25115
AIS 89+49

AlS = Athens insomnia scale, BMI = body mass index, EQ5D = EuroQol 5 dimension, HADS =
hospital anxiety and depression scale, NRS = numeric rating scale, PCS = pain catastrophizing
scale, PDAS = pain disability assessment scale, PSEQ = pain self-efficacy questionnaire.
Parameter values are expressed as mean + standard deviation or number.

Pain location.

Location n =301
Entire body 30
Face 32
Upper extremity 40
Shoulder 15
Neck 17
Lumbar 46
Trunk 24
Abdomen 8
Buttock 17
Lower extremity 44
Hip 12
Knee 3
Foot 13
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Table 3

Comparison of pain-related parameters with and without insomnia.

Insomnia

Variables (=) (n=82) (+) (n=219) Pvalue
AIS 34+13 11.0 4.1 <.001*
Age (yr) 63.8 + 13.1 60.9 + 13.1 .0818
Sex (men/women) 30/52 79/140 .9344
BMI (kg/m?) 235+45 223 +3.7 .0296*
NRS 48+22 6.4+20 <.001*
PCS 28.8+12.7 37.7 +9.1 <.001*
HADS anxiety 47+28 9.0+43 <.001*
HADS depression 55+36 102 +4.7 <.001*
PDAS 21.3+13.1 28.2+134 <.001*
EQ-5D 06+02 05+02 <.001*
PSEQ 1.7+13 346+ 146 <.001*

Data are expressed as mean =+ standard deviation. AIS = Athens insomnia scale. AIS < 6 is defined as Insomnia (-), and AIS = 6 is defined as insomnia (+). BMI = body mass index, EQ5D = EuroQol 5
dimension, HADS = hospital anxiety and depression scale, NRS = numeric rating scale, PCS = pain catastrophizing scale, PDAS = pain disability assessment scale, PSEQ = pain self-efficacy questionnaire.

Sex is compared using a Chi-square test and other parameters are compared using Student ¢ tests.
*P < .05.

insomnia experienced more severe pain, pain catastrophizing,
anxiety, depression, pain disability, and pain self-efficacy than
those without insomnia.

3.3. Correlation between factors and insomnia

Factors predicting insomnia were identified using multivariate
analysis, as illustrated in Table 4, which shows that insomnia
was associated with some of these factors. In such cases, we
used a simple linear correlation to evaluate the presence of
these potential correlations. Multiple regression analysis was
performed to investigate the association between insomnia and
no insomnia as the response variable, with NRS, HADS (both
anxiety and depression), and EQSD serving as explanatory vari-
ables. We found that the AIS scores (y) were positively correlated
with NRS (x,), HADS anxiety (x,), and HADS depression (x,),
and negatively correlated with EQSD scores (x,) (Table 4). The
resulting prediction formula is expressed as y = 5.12 + 0.432 x,
+ 0.266x, + 0.219x, — 5.23 x,. The adjusted coefficient of
determination was 0.397, and all P values were < .05, indicating
that the variables chosen for analysis in this study had good
explanatory power.

4. Discussion

We investigated the factors contributing to insomnia in patients
with chronic non-cancer pain, using AIS scores. Among the
301 patients analyzed, 219 (72.8%) met the insomnia crite-
ria. Multiple regression analyses revealed that elevated NRS,
HADS, and EQS5D scores were associated with insomnia in
patients with chronic non-cancer pain. These findings suggest
that HADS and EQSD are useful screening tools for guiding the
development of treatments for sleep disorders among patients
with chronic nonpain.

As most pain conditions involve various pathways, relying
on analgesic therapy using a single agent is inadequate for
relieving chronic pain. Chronic pain is a multidimensional
problem that must be treated using a combination of biolog-
ical, psychological, and social approaches.l??! Pincus et al?*!
examined the transition to chronic pain and reported strong
evidence for the role of negative moods, such as distress or
depression. Briefly, in addressing chronic pain, combining the
following 3 treatment approaches is important: elimination
of the cause, including advanced pain interventions; lifestyle
changes with physical therapy; and pharmacotherapy.’*
Notably, cognitive-behavioral therapy is widely accepted for

use in patients with chronic pain.”?>2¢l Most patients with
intractable chronic pain experience pain due to inactivity
and have a strong fear of movement.*”! Therefore, multidis-
ciplinary approaches, including patient education and phys-
ical therapy, are necessary to treat patients with anxiety and
depression. Patients undergoing treatment for intractable
chronic pain at the pain-liaison outpatient clinic showed
significant improvement in anxiety, depression, and HRQoL
after 6 months of treatment.?”!

Sleep disorders negatively affect optimism, sociability, and
psychosocial functioning.”®! They contribute to increased
depressive and anxiety symptoms,?? increased focus on pain
and pain helplessness,’*” and decreased activity.?!32l Moreover,
depression and sleep disorders, which cause functional impair-
ment,3! can lead to reduced pain thresholds.?* The current
study revealed that patients with sleep disorders had anxiety,
depression, and decreased HRQoL.

Factors beyond pain that contribute to the deterioration of
QoL and ADL in patients with chronic pain include comorbid-
ities such as sleep disorders and anxiety.**3”l Insomnia emerges
as the predominant complaint of dissatisfaction with sleep
quality and duration, often leading to clinically significant dis-
tress or impaired daytime functioning.®! Approximately 50%
of individuals with persistent insomnia develop chronic pain;
conversely, approximately half of the patients with chronic
pain meet the criteria for persistent insomnia.®! Elevated pain
intensity negatively influences sleep homeostasis by increas-
ing sympathetic nervous system outflow.?*" Sleep disorders
are associated with an increased mu-opioid receptor-binding
potential during evoked pain.[*!! Sleep and pain have been
reported to interact in a bidirectional manner, with sleep hav-
ing a stronger causal influence on pain than vice versa.l*!l
The underlying mechanisms are not fully understood; how-
ever, sleep dysregulation may heighten pain sensitivity. Sleep
disorders can induce systemic inflammation, which is related
to elevated pain sensitivity.[*>*! The coexistence of chronic
pain and sleep disorders is considered to cause health prob-
lems. Both sleep disorders and chronic pain are associated with
depression and pain catastrophizing.*¥ Considering the fear-
avoidance model (Fig. 3), improving insomnia could reduce
anxiety (hypersensitivity response to pain) and fear (pessimis-
tic interpretation).[*>#! Therefore, treatment for insomnia is
necessary in parallel with the treatment of chronic pain. The
effectiveness of cognitive-behavioral therapy in patients with
insomnia has been reported in previous studies.*”*1 We believe
that this treatment could also be administered to patients with
chronic pain and insomnia.
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Correlation between factors and Athens insomnia scale (AIS).

95% CI
Variables Partial regression coefficient Standard error Lower Upper Pvalue
NRS 0.4323 0.1194 0.1972 0.6674 <.001*
HADS anxiety 0.266 0.076 0.1164 0.4156 <.001*
HADS depression 0.2192 0.0704 0.0806 0.3578 .0020*
EQ5D —5.2264 1.6689 -8.5113 —-1.9415 .0019*
Constant term 5.124 1.5571 2.059 8.1889 .0011*

Cl = confidence interval, EQ5D = EuroQol 5 dimension, HADS = hospital anxiety and depression scale, NRS = numeric rating scale.

*P <.05.
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Figure 3. Fear-avoidance model.

The key pillars in the treatment strategy for insomnia are
the elimination of causative factors, sleep hygiene guidance,
and medical treatment. When conditions such as sleep apnea
syndrome or restless legs syndrome contribute to insomnia, tar-
geted treatments can be implemented. Davis et al*! reported
that interventions that do not directly target sleep may have
positive effects on sleep quality and quantity. For instance,
stress management and exercise therapy improve sleep in
patients with cancerous and noncancerous pain.*>*% Inoue et
al! reported that individuals who walk 30 minutes or more
a day for 5 or more days a week have lower rates of difficulty
falling asleep and waking up in the middle of the night. We
believe that this kind of patient education is effective for those
with insomnia. However, medical staff should actively intro-
duce a multidisciplinary approach to such patients when needed
because patients with chronic pain rarely seek consultation-
liaison psychiatry.’?! Insomnia is “a family illness,” and the
patient’s family plays a crucial role in its recovery. Therefore,
cognitive-behavioral therapy involving patients’ families is
recommended.?”

Sleep-promoting medications can reduce pain and improve
sleep in patients with chronic pain. Bohra et al®! reported
that antidepressants and opioids have both positive and neg-
ative effects on sleep; some anticonvulsants are sleep-sparing
and nonsteroidal anti-inflammatory drugs are sleep-neutral.
Pharmacological sleep promotion may decrease pain intensity
in patients with chronic pain.®3! Andersson et al”! reported the
potential benefits associated with short- to medium-term (2-8
weeks) melatonin and eszopiclone treatment in patients with
chronic pain. However, whether these analgesic effects are
mediated by improved sleep quality, psychological factors, or
other mechanisms remains unclear. Selection of better sleep-
promoting medications is important to improve insomnia asso-
ciated with pain. We considered the following selection criteria
important: less dependence, low risk of falling, rapidity of sleep
onset, and low carry-over effects. Further research is required
to fully understand the effect of sleep-targeting medications on
pain control.

4.1. Limitations

The current study has some limitations. First, we did not clas-
sify the patients based on the nature and location of chronic
pain. Because both neuropathic and nociceptive components
contribute to chronic pain, these require different pain man-
agement strategies owing to their different pathogenesis.”!
Insomnia could be possibly examined in more detail by classi-
fying patients with chronic pain according to the type of pain.
Second, this cross-sectional study did not examine the efficacy
of sleep-promoting medications in patients with insomnia.
Many of the patients who visited our pain-liaison outpatient
clinic had multifaceted components in addition to chronic pain;
at the time of their first visit to our clinic, most had been to
several other hospitals and had taken several internal medica-
tions. For a more detailed study, classification according to the
number and type of medications might be necessary. However,
such classifications can be complex and difficult to execute
comprehensively. Third, we did not investigate the effects of
pain-liaison outpatient treatment in patients with chronic pain
and insomnia. We consider that a multifaceted approach is nec-
essary to alleviate insomnia in patients with chronic pain and
insomnia.

Despite these limitations, this study provided new insights
into insomnia. Additionally, based on the correlation found
between the HADS and EQ35D scores and insomnia, these scores
might be beneficial screening tools that can be used at the time
of the first examination to detect insomnia. The results of this
study could lead to improvements in the treatment of patients
with chronic pain.

5. Conclusion

Our study revealed that 72.8% of the patients met the diagnos-
tic criteria for insomnia, indicating a high prevalence of insom-
nia among patients with chronic pain. The findings suggest that
HADS and EQS5D may be useful screening tools for insomnia
prevention in patients with non-cancer chronic pain.



IHGTSHIRA+ZY8AAAAVO/FIAEIOPIASALLIAIPOOAEIEAHION/AOAUMYTXOM

ADUOINXTOHISABZIY 1A+ NIOITWNOIZTACY HJESHIAAUE AQ [eunol-puw/wod’ mm|sfeulnoly/:dny wouj papeojumoq

120¢2/9¢/80 uo

Ueda et al. ® Medicine (2024) 103:32

Acknowledgments
We would like to thank Editage for the English language editing.

Author contributions

Methodology: Masataka Ueda, Tomonori Tetsunaga.

Supervision: Masataka Ueda, Tomonori Tetsunaga, Keiichiro
Nishida, Toshifumi Ozaki.

Validation: Masataka Ueda, Keiichiro Nishida, Ryo Takatori,
Hisakazu Shitozawa, Koji Uotani, Kennsuke Shinohara,
Yoshiaki Oda, Toshifumi Ozaki.

Visualization: Masataka Ueda.

Writing — original draft: Masataka Ueda.

Writing — review & editing: Masataka Ueda, Tomoko Tetsunaga,
Tomonori Tetsunaga.

Conceptualization: Tomoko Tetsunaga, Tomonori Tetsunaga.

Data curation: Tomoko Tetsunaga, Tomonori Tetsunaga.

Formal analysis: Tomoko Tetsunaga, Tomonori Tetsunaga.

Funding acquisition: Tomoko Tetsunaga, Tomonori Tetsunaga.

Investigation: Tomoko Tetsunaga, Tomonori Tetsunaga.

References

[1] Treede RD, Rief W, Barke A, et al. Chronic pain as a symptom or a
disease: the IASP classification of chronic pain for the International
Classification of Diseases (ICD-11). Pain. 2019;160:19-27.

Hawker GA, Stewart L, French MR, et al. Understanding the pain

experience in hip and knee osteoarthritis — an OARSI/OMERACT ini-

tiative. Osteoarthritis Cartilage. 2008;16:415-22.

[3] Tang NK, Wright KJ, Salkovskis PM. Prevalence and correlates of
clinical insomnia co-occurring with chronic back pain. J Sleep Res.
2007;16:85-95.

[4] Ritzwoller DP, Crounse L, Shetterly S, et al. The association of comor-
bidities, utilization and costs for patients identified with low back pain.
BMC Musculoskelet Disord. 2006;7:72.

[5] Munce SE, Stansfeld SA, Blackmore ER, et al. The role of depression
and chronic pain conditions in absenteeism: results from a national
epidemiologic survey. ] Occup Environ Med. 2007;49:1206-11.

[6] Stewart WE, Ricci JA, Chee E, et al. Lost productive time and
cost due to common pain conditions in the US workforce. JAMA.
2003;290:2443-54.

[7] Andersson E, Kander T, Werner MU, et al. Analgesic efficacy of
sleep-promoting pharmacotherapy in patients with chronic pain: a sys-
tematic review and meta-analysis. PAIN Rep. 2023;8:¢1061.

[8] Taylor DJ, Mallory L], Lichstein KL, et al. Comorbidity of chronic
insomnia with medical problems. Sleep. 2007;30:213-8.

[9] Afolalu EF, Ramlee F, Tang NKY. Effects of sleep changes on pain-

related health outcomes in the general population: a systematic review

of longitudinal studies with exploratory meta-analysis. Sleep Med Rev.
2018;39:82-97.

Finan PH, Goodin BR, Smith MT. The association of sleep and pain: an

update and a path forward. ] Pain. 2013;14:1539-52.

Kaur H, Spurling BC, Bollu PC. Chronic Insomnia. Treasure Island, FL:

StatPearls; 2023.

Lam KK, Kunder S, Wong J, et al. Obstructive sleep apnea, pain, and

opioids: is the riddle solved? Curr Opin Anaesthesiol. 2016;29:134-40.

Nicholas M, Vlaeyen JWS, Rief W, et al.; IASP Taskforce for the

Classification of Chronic Pain. The IASP classification of chronic pain

for ICD-11: chronic primary pain. Pain. 2019;160:28-37.

Okajima I, Nakajima S, Kobayashi M, et al. Development and valida-

tion of the Japanese version of the Athens Insomnia Scale. Psychiatry

Clin Neurosci. 2013;67:420-5.

Yamashiro K, Arimura T, Iwaki R, et al. A multidimensional measure

of pain interference: reliability and validity of the pain disability assess-

ment scale. Clin ] Pain. 2011;27:338-43.

Zigmond AS, Snaith RP. The hospital anxiety and depression scale.

Acta Psychiatr Scand. 1983;67:361-70.

Osman A, Barrios FX, Gutierrez PM, et al. The pain catastrophizing

scale: further psychometric evaluation with adult samples. ] Behav

Med. 2000;23:351-65.

Bhadhuri A, Kind P, Salari P, et al. Measurement properties of EQ-5D-3L

and EQ-5D-5L in recording self-reported health status in older patients

with substantial multimorbidity and polypharmacy. Health Qual Life

Outcomes. 2020;18:317.

[2

[10

[11

[12]

[13

(15

[16

(17]

[18

Medicine

[19] Brooks R. EuroQol: the current state of play. Health Policy.

1996;37:53-72.

Bjork S, Norinder A. The weighting exercise for the Swedish version of

the EuroQol. Health Econ. 1999;8:117-26.

Nicholas MK. The pain self-efficacy questionnaire: taking pain into

account. Eur J Pain. 2007;11:153-63.

Hylands-White N, Duarte RV, Raphael JH. An overview of treat-

ment approaches for chronic pain management. Rheumatol Int.

2017;37:29-42.

Tarride JE, Gordon A, Vera-Llonch M, et al. Cost-effectiveness of pre-

gabalin for the management of neuropathic pain associated with dia-

betic peripheral neuropathy and postherpetic neuralgia: a Canadian
perspective. Clin Ther. 2006;28:1922-34.

Dale R, Stacey B. Multimodal treatment of chronic pain. Med Clin

North Am. 2016;100:55-64.

Selvanathan J, Pham C, Nagappa M, et al. Cognitive behavioral ther-

apy for insomnia in patients with chronic pain — a systematic review

and meta-analysis of randomized controlled trials. Sleep Med Rev.

2021;60:101460.

McCurry SM, Zhu W, Von Korff M, et al. Effect of telephone cogni-

tive behavioral therapy for insomnia in older adults with osteoarthritis

pain: a randomized clinical trial. JAMA Intern Med. 2021;181:530-8.

Tetsunaga T, Tetsunaga T, Nishida K, et al. Short-term outcomes of

patients being treated for chronic intractable pain at a liaison clinic and

exacerbating factors of prolonged pain after treatment. | Orthop Sci.
2017;22:554-9.

Haack M, Mullington JM. Sustained sleep restriction reduces emo-

tional and physical well-being. Pain. 2005;119:56—64.

Irwin MR. Why sleep is important for health: a psychoneuroimmunol-

ogy perspective. Annu Rev Psychol. 2015;66:143-72.

Campbell CM, Buenaver LF, Finan P, et al. Sleep, pain catastrophizing,

and central sensitization in knee osteoarthritis patients with and with-

out insomnia. Arthritis Care Res (Hoboken). 2015;67:1387-96.

Kline CE. The bidirectional relationship between exercise and sleep:

implications for exercise adherence and sleep improvement. Am J

Lifestyle Med. 2014;8:375-9.

Law LF, Sluka KA. How does physical activity modulate pain? Pain.

2017;158:369-70.

Von Korff M, Dworkin SE, Le Resche L, et al. An epidemiologic com-

parison of pain complaints. Pain. 1988;32:173-83.

Chang JR, Fu SN, Li X, et al. The differential effects of sleep depri-

vation on pain perception in individuals with or without chronic

pain: a systematic review and meta-analysis. Sleep Med Rev.

2022;66:101695.

Dahlhamer J, Lucas ], Zelaya C, et al. Prevalence of chronic pain and

high-impact chronic pain among adults — United States, 2016. MMWR

Morb Mortal Wkly Rep. 2018;67:1001-6.

Lindholm P, Lamusuo S, Taiminen T, et al. The analgesic effect of ther-

apeutic rTMS is not mediated or predicted by comorbid psychiatric or

sleep disorders. Med (Baltim). 2016;95:e5231.

Serafini RA, Pryce KD, Zachariou V. The mesolimbic dopamine system

in chronic pain and associated affective comorbidities. Biol Psychiatry.

2020;87:64-73.

[38] Morin CM, Drake CL, Harvey AG, et al. Insomnia disorder. Nat Rev
Dis Primers. 2015;1:15026.

[39] Bohra MH, Kaushik C, Temple D, et al. Weighing the balance:
how analgesics used in chronic pain influence sleep? Br ] Pain.
2014;8:107-18.

[40] Irwin MR. Sleep and inflammation: partners in sickness and in health.

Nat Rev Immunol. 2019;19:702-15.

Campbell CM, Bounds SC, Kuwabara H, et al. Individual variation in

sleep quality and duration is related to cerebral Mu Opioid receptor

binding potential during tonic laboratory pain in healthy subjects. Pain

Med. 2013;14:1882-92.

Irwin MR, Olmstead R, Carroll JE. Sleep disturbance, sleep dura-

tion, and inflammation: a systematic review and meta-analysis of

cohort studies and experimental sleep deprivation. Biol Psychiatry.
2016;80:40-52.

Hurtado-Alvarado G, Pavon L, Castillo-Garcia SA, et al. Sleep loss as

a factor to induce cellular and molecular inflammatory variations. Clin

Dev Immunol. 2013;2013:801341.

Whale K, Dennis J, Wylde V, et al. The effectiveness of non-

pharmacological sleep interventions for people with chronic pain:

a systematic review and meta-analysis. BMC Musculoskelet Disord.

2022;23:440.

Crombez G, Eccleston C, Van Damme S, et al. Fear-avoidance model of

chronic pain: the next generation. Clin J Pain. 2012;28:475-83.

[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]
[33]

[34]

[35]

[36]

[37]

[41]

[42]

[43]

[44]

[45]



IHGTSHIRA+ZY8AAAAVO/FIAEIOPIASALLIAIPOOAEIEAHION/AOAUMYTXOM

ADUOINXTOHISABZIY 1A+ NIOITWNOIZTACY HJESHIAAUE AQ [eunol-puw/wod’ mm|sfeulnoly/:dny wouj papeojumoq

120¢2/9¢/80 uo

Ueda et al. ® Medicine (2024) 103:32

[46] Hasenbring MI, Chehadi O, Titze C, et al. Fear and anxiety in the
transition from acute to chronic pain: there is evidence for endurance
besides avoidance. Pain Manag. 2014;4:363-74.

[47] Bicego A, Monseur ], Collinet A, et al. Complementary treatment
comparison for chronic pain management: a randomized longitudinal
study. PLoS One. 2021;16:¢0256001.

[48] Nijs J, Mairesse O, Neu D, et al. Sleep disturbances in chronic pain:
neurobiology, assessment, and treatment in physical therapist practice.
Phys Ther. 2018;98:325-35.

[49] Davis MP, Goforth HW. Long-term and short-term effects of insomnia
in cancer and effective interventions. Cancer J. 2014;20:330-44.

www.md-journal.com

[50] Buscemi N, Vandermeer B, Friesen C, et al. Manifestations and manage-

ment of chronic insomnia in adults. Evid Rep Technol Assess (Summ).
2005;125:1-10.

Inoue S, Yorifuji T, Sugiyama M, et al. Does habitual physical activity
prevent insomnia? A cross-sectional and longitudinal study of elderly
Japanese. ] Aging Phys Act. 2013;21:119-39.

Cottencin O, Versaevel C, Goudemand M. Pour une vision systémique
de la psychiatrie de liaison. UEncéphale. 2006;32:305-14.

[53] Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences

in chronic musculoskeletal pain: a state of the art. Pain.
2000;85:317-32.



