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Abstract

Background Impairments in sleep health are associated with the development or worsening of chronic pain. Fur-
ther, chronic pain can cause sleep health disruption by impacting sleep onset, sleep maintenance, sleep quality, and
causing daytime somnolence. However, the association between chronic pain and sleep disturbances in the young
adult population is unclear.

Aim We describe our initial experience in establishing and running a clinic for managing sleep health and chronic
pain in young adults. We also describe the prevalence and the pattern of sleep disruption as well as its relationship
with self-efficacy in pain management, depression, and quality of life in this cohort.

Methods After approval from the Institutional Review Ethics board, chart review and data extraction were conducted
for patients who presented at the Young Adult Clinic (YAC) at Women's College Hospital from March 1, 2018 to April
30, 2019.

Results Medical charts of 55 patients were reviewed with the majority being females (71%). Chronic widespread
pain was the most common pain syndrome diagnosed in our patients. Insomnia was the most common sleep-
health related diagnosis in our patients. Patients with disorders of sleep were more likely to report lower self-efficacy
for managing pain as compared to those with no sleep disorders (p=0.023) but there was no significant difference
between these two groups as regards risk for pain-related catastrophizing.

Conclusion Impairments in sleep health may be an important modifiable risk factor for alleviating pain in young
adults with chronic pain. Sleep disorders should be evaluated and addressed in this population.
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Introduction

Background

Every fifth Canadian child and adolescent has chronic
pain and 5-8% of this cohort have pain affecting their
quality of life (King et al. 2011). Childhood chronic pain
may continue into adulthood or result in the develop-
ment of new onset chronic pain after a period of remis-
sion (King et al. 2011; Rapley and Davidson 2010).
Transition programs for graduating pediatric chronic
pain patients to adult healthcare system are scarce, and
data on sleep health disruption is lacking in the context
of young adults (17 to 25 years of age) with chronic pain.

The prevalence of coexisting chronic pain and sleep
disorders has been widely studied in the older adult and
pediatric populations. However, there is a paucity of
these data in the young adult chronic pain population.
The Toronto Academic Pain Medicine Institute (TAPMI)
Young Adult Clinic (YAC) based at Women’s College
Hospital, Toronto, Ontario was developed in 2018 to help
fill a gap in pain care in the Greater Toronto Area, and
to offer services with the goal of optimizing outcomes for
clients aged 17 to 25 years who had chronic pain.

The conceptual model of sleep health includes sleep
quality (the subjective assessment of good or poor sleep,
waking up unrefreshed), alertness (the ability to maintain
attentive wakefulness), sleep timing (the placement of
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sleep within the 24-h clock), sleep efficiency (the ease of
falling asleep and resuming sleep) and sleep duration (the
total amount of sleep obtained per 24 h) (Buysse 2014)
(Fig. 1). In adolescence, there is a change in sleep hab-
its as compared to their earlier childhood years, and an
increase in problems with sleep maintenance with 30%
of adolescents experiencing at least one sleep problem
(Ohayon et al. 2000). Some studies report that up to 16%
of young adults have clinically significant insomnia (Mor-
rison et al. 1992; Ohayon et al. 1998; Roberts et al. 2004).
This in turn affects their ability to manage pain. Long-
term sleep disruption has been associated with increased
pain sensitivity (Bigatti et al. 2008; Nicassio et al. 2002),
prolonged duration of pain (Copperman et al. 1934), and
it also predicts chronic pain in adult patients (Finan et al.
2013). Moreover, the degree of pain relief can directly
impact the quality of sleep. Studies indicate that dis-
rupted sleep due to chronic pain causes reduced social
functioning, poorer quality of life, higher levels of dis-
ability and depression (Long et al. 2008; Palermo et al.
2008), poor self-efficacy, and increased pain-related cata-
strophizing in chronic pain patients (Gerhart et al. 2017;
Buenaver et al. 2012).

In a recent study (Oreper et al. 2022), we high-
lighted the need for a collaborative and individualized
approach for the successful transition of young adults
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Fig. 1 Sleep health domains—sleep health includes sleep quality (the subjective assessment of good or poor sleep, waking up unrefreshed),
alertness (the ability to maintain attentive wakefulness), sleep timing (the placement of sleep within 24 h), sleep efficiency (the ease of falling asleep
and returning to sleep) and sleep duration (the total amount of sleep obtained per 24 h)
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across the continuum of chronic pain care by building
relationships with young adults that facilitate choice
and autonomy while enhancing skill-building and edu-
cation on available resources. Here, we describe our
initial experience using a multi-disciplinary model,
and multi-modal approach to optimal sleep health, and
management of chronic pain in the YAC population.
The primary objective of this retrospective, observa-
tional study was to report our initial experience in cre-
ating this multidisciplinary clinic and in delivering care.
The secondary objective was to identify the prevalence
and the pattern of sleep disruption in the TAPMI YAC
population and to describe the relationships between
sleep health disruption and validated measures of self-
efficacy, depression, and quality of life.

Materials and methods

This retrospective, observational study was carried
out after approval from the Women’s College Hospi-
tal Research Ethics Board (2019-0091-E). This study
included patients who attended the TAPMI YAC from
March 1, 2018, to April 30, 2019. Inclusion criteria

Referrals from Family
Physicians or other pain
physicians

Pediatric Pain physicians
for transition to adult

Occupational
therapist

Pain
Physician

Sleep
Physician
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were patients aging 17-25 years old, with chronic pain
problems.

The Strengthening The Reporting of OBservational
studies in Epidemiology (STROBE) checklist was used to
prepare this manuscript (Elm et al. 2007).

Study site and population

The TAPMI YAC at Women’s College Hospital was devel-
oped in 2018 to help fill a gap in care for young adults
with chronic pain in Toronto, and to offer transition ser-
vices (from pediatric/adolescent to adult care) for clients
aged 17 to 25 years with persistent pain. It was developed
by TAPMI in consultation with the Pediatric Chronic
Pain Clinic and Pediatric Transition Program at The Hos-
pital for Sick Children, Toronto, Ontario. The healthcare
providers at YAC include a Pain Medicine physician, a
Sleep Medicine physician, and an occupational thera-
pist. The YAC team includes a Sleep Medicine special-
ist because of the high prevalence of sleep disorders in
young adults with pain (Fig. 2). All patients at this clinic
are assessed by the three healthcare providers and case
conferences are conducted for every patient in real time.
Pharmacological, mental health, and physical therapies

Sleep health Occupational Pain
optlmlzatlon therapy Management
‘Socio-demographic)
s history, Mental — :
Sleep history, sleep 3 Pain history, Pain
| mpyvisit [ health history, " Mpvisk
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Fig. 2 Patient journey through the Young Adult Clinic. Referrals from pediatric pain physician for transition into adult healthcare, or referrals from
family physicians or other pain physicians. Triage done to enroll the patients into YAC. The clinic is housed at the TAPMI hub location at Women'’s
College Hospital, Toronto, Canada, and has a multi-disciplinary team: Pain Medicine Physician, Sleep Medicine Physician, and an Occupational
Therapist. Assessments by each of the three providers are conducted and then a case conference is held to reach a diagnosis and a therapeutic
plan. The plan is then discussed with the patient and a letter is sent to the referral physician with the care plan
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to improve pain management are offered to patients as
appropriate.

The YAC also offers various programs and workshops
for these patients that include education regarding
healthcare navigation and self-management strategies for
managing pain. Other programs that are offered to the
YAC patients include the TAPMI Pain Education Work-
shop, Acceptance and Commitment Therapy (ACT)
group sessions, Physiotherapy group sessions, Canna-
bis education workshop, and online educational mod-
ules including those for improving sleep health (Pain
U Online, Toronto Academic Pain Medicine Institute)
(2021). This uniquely-positioned clinic also allows young
adults with pain to be internally referred to other special-
ists with expertise in interventional pain management,
neuromodulation, neurology and physiatry within the
TAPMI partnership, as well as allied health services such
as pharmacy.

Data collection

Each patient at the YAC clinic completes an assess-
ment package on their first visit. The health care work-
ers document their assessments in the hospital electronic
charting system, which was the data source for this
study. Data collected includes demographics (age, gen-
der, body mass index (BMI), medications), pain-related
information (location, onset, possible causes, intensity,
character, aggravating and relieving factors), validated
patient-reported sleep health domains including sleep
quality (the subjective assessment of good or poor sleep),
alertness (the ability to maintain attentive wakeful-
ness, captured on Epworth Sleepiness scale (ESS) (Johns

Table 1 Questionnaires used in the Young Adult Clinic
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1991), sleep timing (the placement of sleep within the
24 h cycle), subjective, reported sleep efficiency (the ease
of falling asleep and returning to sleep) and sleep dura-
tion (the total amount of sleep obtained in a 24 h epoch)
(Johns 1991). In addition, sleep disorders such as insom-
nia, sleep related breathing disorders, sleep related move-
ment disorders, circadian rhythm sleep—wake disorders,
parasomnias or central disorders of hypersomnolence
were diagnosed based on semi-structured interviews
conducted by qualified sleep physician according to the
International Classification of Sleep Disorders, 3rd edi-
tion (ICSD -3) (American Academy of Sleep Medicine
(AASM) 2014). Validated questionnaires employed
in this clinic include Pain Self Efficacy Questionnaire
(PSEQ, 10-item questionnaire, to assess self-efficacy in
chronic pain patients) (Nicholas 2007), Patient Health
Questionnaire — 9 (PHQ-9, 9 items questionnaires used
for screening and measuring the severity of depres-
sion) (Kroenke et al. 2001; Kroenke and Spitzer 2002),
Pain Catastrophizing Scale (PCS, measures rumination,
magnification, and helplessness related to pain) (Sulli-
van et al. 1995), and Transition-Q (developed for transi-
tion in youth and young adults to measure and track the
development of skills needed to manage their health and
health care on their own) (Klassen et al. 2015) (Table 1).

Data analysis

Data were extracted into an Excel spread sheet. Miss-
ing data points were identified. No imputation was done
unless more than 5% data were missing. Descriptive char-
acteristics are reported as frequency (percent), means
with standard deviation (SD), or median with interquartile

Questionnaire Outcome

Score Significance

Epworth Sleepiness Scale (ESS) Day time sleepiness

Pain Self Efficacy Questionnaire (PSEQ-10)  Self efficacy

Patient Health Questionnaire-9 (PHQ-9)

Pain Catastrophizing Scale (PCS)

Transition-Q

Depression symptom screening

Catastrophizing thoughts related to pain

Measure and track the development of
skills adolescents need to acquire to man-
age their health and healthcare

Range from 0-24  11-14 mild symptoms
15-17 moderate symptoms

18-24 severe symptoms

Range from 0-60 < 30/60 indicates low self efficacy and
predicts less sustainable functional gains
>40/60 indicates higher self efficacy and
are associated with clinically significant

functional levels

Range from 0-27  0-4 minimal — depression treatment not
required

5-9 mild symptoms

10-14 moderate symptoms

15-19 moderately severe symptoms

20-27 severe symptoms

Range from 0-52  Score >30/52 suggests clinically relevant

level of catastrophizing

Range from 0-28  Higher scores indicate more readiness for

transition into adult health care
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range [IQR] (if non-normally distributed). Pair-wise
comparisons were made based on sex, and those with or
without sleep health disruptive symptoms. Univariable
analyses were conducted using two-sample independent
t-test for data with normal distribution, Mann—Whitney
U test for data with non-normal distribution, or x-test
for categorical data. Comparisons were made also based
on sex (Tables 2, 3), and the presence or absence of symp-
toms of disorders of sleep (Table 5). The p-values are two-
tailed, with statistical significance defined as p <0.05.

Results

The TAPMI YAC received a total of 58 referrals in the
study period. Eighteen of these referrals were for tran-
sition of care from pediatric pain physicians at the
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Hospital for Sick Children in Toronto. Other referrals
were from family physicians and pain clinics within the
Greater Toronto Area. Fifty-five patients were seen with
the majority of them being female (39; 71%) and the
mean age for this cohort was 20.3 +2.4 years with male
patients were statistically significant older (21.38+2.6
vs. 19.88+2.2, p value 0.045). As regards BMI, mean
BMI was 24.15+5.90 with female patients were found to
be with statistically significant higher BMI as shown in
Table 2 and Fig. 3.

Pain-related domains

Nineteen (35%) of the patients had chronic widespread
pain or fibromyalgia (nociplastic pain (Kosek et al
2016)). Chronic widespread pain was associated with

Table 2 Demographics characteristics and pain-related data in the YAC cohort. Data are mean + SD or number (%)

Variable Total (n=55)? Males (n=15) Females (n=39) P value
Age (vears) 2029429 21.38+2.6 19.88+22 0.045
BMIP (kg/mz) 24.15+590 19.87+28 2541 +6.1 0.040
Pain duration (years) 8.18+535 6.17 +3.40 8134556 0.569
Pain syndrome

Chronic Widespread Pain/Fibromyalgia 19 (34.5%) 4 (26.7%) 14 (35.9%) ns

Chronic Widespread Pain: secondary 10 (18.2%) 1(6.7%) 9 (23.1%)

Musculoskeletal pain 6 (10.9%) 2 (13.3%) 4(10.3%)

Back Pain 8 (14.5%) 3(20%) 4(10.3%)

Neuropathic Pain Syndromes 5 (9%) 1(6.7%) 4(10.3%)

Headache and craniofacial pain 4 (7%) 1(6.7%) 3(7.7%)

Pelvic pain 3 (5.5%) 1(6.7%) 2 (5.1%)
Pain medications

Anticonvulsants 3 (60%) 7 (46.7%) 4 (61.5%) ns

NSAIDS® 5 (45.5%) 5(33.3%) 20 (51.30%)

Acetaminophen 2 (40%) 5(33.3%) 7 (43.6%)

Cannabinoids 20 (36.4%) 7 (46.7%) 3(33.3%)

Opioids 16 (29%) 7 (46.7%) 9 (23.1%)

TCA 14(25.5%) 3 (20%) 10 (25.6%)

SNRI¢ 13 (23.6%) 3(20%) 10 (25.6%)

SSRIf 12(21.8%) 3 (20%) 8 (20.5%)

Muscle relaxants 6 (10.9%) 3 (20%) 3(7.7%)

Melatonin 5(9.1%) 1(6.7%) 3(7.7%)

Antipsychotics 5(9.1%) 0 (0%) 4(10.3%)

Benzodiazepine 4 (7.3%) 3 (20%) 1(2.6%)

Zopiclone 4 (7.3%) 1(6.7%) 3(7.7%)

Triptans 4(7.3%) 1(6.7%) 3(7.7%)

Steroids 3(5.5%) 0 (0%) 3(7.7%)

Bupropion 2 (3.6%) 0 (0%) 2(5.1%)

SARIs? 1(1.8%) 1(6.7%) 0 (0%)

DMARD" 1(1.8%) 0 (0%) 1(2.6%)

Dopamine agonist 1(1.8%) 0 (0%) 1(2.6%)

2 One patient was nonbinary, °BMI Body mass index, “NSAIDs Nonsteroidal anti-inflammatory drugs, “TCAs Tricyclic anti-depressants, °SNRI Serotonin and
norepinephrine reuptake inhibitors, 'SSRI Selective serotonin reuptake inhibitors, 9SARI Serotonin antagonist and reuptake inhibitors, "DMARD Disease modifying

antirheumatic drug
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Table 3 Sleep related parameters in the YAC cohort. Data are mean + SD or number (%)
Variable Total (n=47)? Males (n=10) Females (n=36) P value
Sleep disorder symptom in nighttime 39 (82.98%) 7 (70%) 31(86.11%) 0439
Wake up unrefreshed 25 (53.19%) 3 (30%) 21 (58.33%) 0.181
Poor sleep quality 11 (23.4%) 3 (30%) 7 (19.44%) 0.336
Sleep related movement disorder 7 (14.89%) 0 (0%) 6 (16.67%) 0.130
(Restless legs)
Sleep related breathing disorders 12 (25.53%) 1 (10%) 11 (30.56%) 0.190
Snoring 3 0 3
Suspected OSA® 7 1 6
OSA not on treatment 1 0 1
OSA on CPAP/BIPAP 1 0 1
Circadian rhythm disorders 14 (30.4%) 4/10 (40%) 10/36 (27.8%) 0457
Delayed sleep wake phase disorder 8(17.02%) 3/10 (30%) 5/36 (13.89%) 0.393
Irregular sleep wake rhythm disorder 6 (12.77%) 1/10 (10%) 5/36 (13.89%) 0.406
Parasomnias 1(2.13%) 0/10 1/36 (2.78%) 0.594
Insomnia 32 (68.09%) 7 (70%) 24/36 (66.67%) 0.842
Initiation 12/32 (37.5%) 5/7 (71.43%) 7/24(29.17%) 0.124
Maintenance 8/32 (25%) 1/7 (14.29%) 6/24 (25%)
Both 12/32 (37.5%) 1/7 (14.29%) 11/24 (45.83%)
Mean sleep latency time mean in mins 41.39+464 4200+22.2 41.79+519 0.825
Daytime fatigue (ESS?> 10) 9/32 (28.13%) 1/6 (16.7%) 8/25 (32%) 0.627
Daytime sleepiness
Normal (ESS< 11) 23/32(71.88%) 5/6 (83.3%) 17/25 (68%) 0.044
Mild sleepiness (ESS 11-14) 8/32 (25%) 0/6 (0%) 8/25 (32%)
Moderate sleepiness (ESS 15-17) 0/32 (0%) 0/6 (0%) 0/25 (0%)
Severe sleepiness (ESS 18-24) 1/32 (3.13%) 1/6 (16.67%) 0/25 (0%)
PCS€ risk of catastrophizing
Low risk (< 50" percentile; < 20/52) 14 (30.4%) 3(27.3%) 10 (30.3%) 0.740
Moderate risk (50"-75™ percentile; < 30/52) 15 (32.6%) 5 (45.5%) 10 (30.3%)
High risk (> 75" percentile: > 30/52) 17 (37%) 3 (27.3%) 13 (27.3%)
Pain Self-Efficacy Questionnaire (PSEQ) score 2768+ 148 2246+ 151 2088+ 146 0.140
Patient Health Questionnaire (PHQ)-9 score 13.98+74 1467 +9.0 13.71+638 0.701

2 One patient was nonbinary, POSA Obstructive Sleep Apnea, “PCS Pain Catastrophizing Scale, 9ESS Epworth sleepiness Scale

Ehler Danlos Syndrome, cerebral palsy, sickle cell disor-
der, Charcot-Marie-Tooth disease, and congenital heart
disease in 10 (18.2%) of the patients. A diagnosis of mus-
culoskeletal limb pain was made in 6 (11%), back pain in
8 (14.5%), neuropathic pain syndromes in 5 (9%), head-
ache and craniofacial pain in 4 (7%), and pelvic pain in 3
(5.5%) of the patients (Table 2) (Fig. 4).

The duration of pain ranged from 1—21 years, with
a mean of 8.18+5.35 years, with no statistically sig-
nificant difference between males and females, p
value 0.569 (Table 2). Most frequently used medica-
tions by YAC patients were gabapentinoids by 33 (60%)
patients, non-steroidal anti-inflammatory medications
(NSAIDs) by 25 (45.5%) patients, and acetaminophen
by 22 (40%) patients. Cannabinoids and opioids were
used by 20 (36.4%) and 16 (29%) of the patients, respec-
tively. Other medications used by patients were tricyclic

antidepressants (TCA), serotonin noradrenaline reuptake
inhibitors (SNRI), selective serotonin reuptake inhibitors
(SSRI), muscle relaxants, melatonin, antipsychotics, ben-
zodiazepine, zopiclone, triptans, oral steroids, bupropion,
serotonin antagonists and reuptake inhibitors (SARI),
Disease Modifying AntiRheumatic drugs (DMARDs),
and dopamine agonists as shown in Table 2 and Fig. 5.

Sleep health and sleep disorders

Prior to the addition of a sleep medicine specialist to the
team, patients in YAC (1* 21 patients) were seen by a
pain physician and an occupational therapist. However,
13 out of these 21 patients self-reported sleep problems
or being unsatisfied with their sleep and a basic sleep
assessment involving a semi-structured interview about
sleep habits, problems, and quality was performed by
the pain physician and the occupational therapist for
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Fig. 4 Causes of chronic pain in patients presenting to YAC

these 13 patients. The need for increased assessment and
intervention by a sleep medicine physician was clearly
identified and a sleep medicine physician was brought
onto the team three months after the initiation of the
clinic. Since then, sleep health has been assessed using
a standardized questionnaire for all patients presenting
at the YAC supplemented by a comprehensive clinical

I "

BMI(kg/m2)

Mean pain duration(years)

34.5

interview. Patients who have a history suggestive of sleep
disorders are referred for a sleep study. Data related to
sleep health were available for 47 of the 55 patients. Out
of these, 39 (82.98%) patients had symptoms of disor-
ders of sleep including insomnia in 32 (68.1%) patients,
sleep disordered breathing in 12 (25.5%) patients,
sleep-related movement disorder in 7 (14.9%) patients,
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circadian rhythm disorder in 14 (30%) patients, and para-
somnia in 1 (2.13%) patient. Twenty-five (53%) of the
patients complained of waking up unrefreshed and 11
(23.4%) had poor sleep quality. Mean sleep duration was
8+1.9 h. The ESS scores (Johns 1991) were available for
32 patients with 8 (25%) of the patients indicating mild
daytime sleepiness, all of them were females with sta-
tistically significant p value of 0.044 and 1 (3%) patient
with severe daytime sleepiness who was a male patient
(Table 3). Only 8 patients were referred for a sleep study,
2 patients were diagnosed with sleep apnea; one was mild
and offered APAP (Automatic positive airway pressure)
therapy (subject 7 in Table 4), while the other was already
on CPAP (continuous positive airway pressure) therapy
(Subject 6 in Table 4). Both patients tolerated well and
were compliant during their follow ups.

Depression, self-efficacy, and pain-related catastrophizing
The PSEQ and PHQ-9 score values were available for
48 patients and PCS data was available for 46 patients.
Seventeen (37%) patients had significant pain-related
catastrophizing (PCS score 30/52 or greater). The mean
PSEQ score of the cohort was 27.68 +14.8. PSEQ scores
lower than 30 suggest a low level of confidence for
patients who have ongoing pain. The mean PHQ-9 score
was 13.98 +7.4 indicating a moderate severity of depres-
sion in this cohort. We compared the mean values for
male and female patients in our cohort but there were
no significant differences with respect to these measures
(Table 3).

We also compared demographic, clinical, and polysom-
nographic characteristics of patients who had symptoms

70

of disorders of sleep at night (39/55) with the cohort
that did not have evidence of these disorders (16/55)
(Table 5). No significant differences were seen in age, or
gender between the two cohorts. Patients with symp-
toms of disorders of sleep at night were more likely to
report low pain self-efficacy with mean PSEQ scores of
24.90+13.2 compared to a mean score of 34.43+16.9
in those with no symptoms (p=0.041). Prevalence of
low pain self-efficacy was 57.6% in those with symptoms
of sleep disorders compared to 21.4% in those without
symptoms (p=0.023). There was no significant difference
between both groups as regards risk for pain-related cat-
astrophizing as measured by PCS and self-management
skills as assessed by Transition Q.

Discussion

In this retrospective observational study, we summa-
rize our initial experience in creating a multidisciplinary
clinic and in delivering care for young adults with chronic
pain and sleep health impairments. We report notable
sleep disturbances in this cohort that had females in the
majority (71%). The most encountered pain diagnosis in
this cohort was chronic widespread pain or fibromyalgia,
present in 35% of the patients. Sleep data were available
in 47 patients and majority (83%) had symptoms of disor-
ders of sleep.

Several studies have shown that young adults with
chronic pain report greater sleep disturbances and
poorer sleep quality compared to their healthy counter-
parts (Allen et al. 2016; Valrie et al. 2013; Lewin and Dahl
1999; Palermo et al. 2011a; Roehrs and Roth 2005; Brown
et al. 2021; Larche et al. 2021). Here, we evaluated the



Page 9 of 14

(2023) 7:4

Eissa et al. Sleep Science and Practice

SLLIH
01V TNTY 9€L Y
0V SN EVCEN
0:IvO SIN 9ZS TN
06 068 00l gLl 0:vD 80 S6 -IIN 9% N 0/t v'e8 szt Va4 S/ £13[anS
€ 1H
«OTH 01V TWI 7w
wo 6 1e 0V SIEN PILEN
Apnis uon 0:IVO LN 889N
-enl dvdd 59 006 59 o¢ 01vD %3 1'8 -IIN LN 9Y6 7 607 €9 STve 9192[gng
TOIH
01V TNy 0:N3Y
0V SN EVCEN
0:IvO -IN 687N
056 076 ¥'C 0 01vD 1'6 38 VIN  89Z:IN vszl €19 V/N 433 §1Sz  §12(ans
v IH
011V TW3H  8vL WY
0 IV T:EN 9N
0:I¥O LN 96/ TN
59 0€6 8¢ 2% 0:vD 00 L -IIN PEIN €8 676 S £5C 6Eb ¥ 129lgns
¥0:IH
0V SN CLTINGY
0V TN OFLEN
0:1vO VIN 619N
0’56 0'88 61 70 01vD 00 A -IIN 6T:IN 6'€C ST6 3 ad! €/v €123[ang
0:H
01V TNTd 00w
0 IV SN 80CEN
0:IvO -IN €67 TN
06 016 L0 0 0:vD 00 691 VAN 66C:IN 8081 4 V/N 607 Sk z13[ans
€LyH
0%V TW3H 9L WY
04IVW SIEN T9LEN
0IYO LN €'€9 1N
59 06 €0 Sl TO%IVD - 63l 1IN €Y IN €8l ¥'16 951 g6l l9g | 129[gns
/174 (% (urw)
(%) das|s (y/ (Y4 ‘WIH'EN ‘WIY‘EN Kouae (urw) (uw)
(%) Bunnp (y (y (Y swdAd)  /SIUdAS)  ‘ZNLN)  ‘ZNLN) (%) wsuo  Kouale awn
1S1zoes v_NO«wm \mu:w>wv \mu:w>wv \wu:w>wv Xapul Xapul mwmm“_.m mwmmum AC_EV >u:w_uEw wa_m josuo wa_w
uespy ul dao JIHY xapu| JW1d  |esnoiy das|s desis  jOoSvM dagis W3Y daz|s lelol  1d3fgns

salpnis da9|s ¥ alqeL



Page 10 of 14

(2023) 7:4

Eissa et al. Sleep Science and Practice

pauonuaw ‘89-9z sabed ‘v/61 AN Y104 MAN SUOS pue A3]iM uyor "uonediidde |ed

(9007 dupIpaN da3|s o ad1deId Pue s3|didULId BYL) 0/ O3 69 d6ed ‘9107 49G0120 ‘UONIPT Yl BUIDIPAI daa]S — SPIBPUEIS PUE SI9JBLIEIRJ 3D11DRId [EIIUI]D BY3 U

1D :da3|s uewny jo Aydesbojeydadus01129|3 ul paysijgnd ‘epLio|4 Jo AUSISAIUN Y1 18 P1D3||0D 195 BIeP B W) SWOD elep [ewlou ay]

(S10T ‘|8 19 A119g) (€' UOISIdA ‘suonedyidads [ed1uyda) pue ABojouluis] ‘sajny :S1usAg pa1eldossy pue das|s Jo Huliods ay1 Joj [enuely WSYY SLOZ 9YL Ul PAPUSWIOIDI 950Y) 18 BULIoDS J0) Pash eLIILD BY]

[ESNOJE UB YUM P]RIDOSSE JUSAS JO SUI|9Se] JUSAS-21d WO UOIIRINESIP USBAXO 95€ < B SI 319y} pUe s (| < SI UoIsINdXa [eubis ul doip 90€ < JO uoljenp ‘auljaseq Juana-aid Jo 9,0€ < Aq doip uoisindxa [eubs yead
ayJ :eudyd edudodAH ‘s|013u0d paydlew-abe 0} paiedwod paseaidaq /paseainu) :1/] ainssaid Aemire aaiisod SnoONURUO did), ‘uoneinies UabAXo zobs, ‘xapul uoneiniesap usbAXQ |go; xapul eauodAy eaudy jHy,
‘xapul eaudodAy jH,, ‘xapul eaude |y ‘xapul eaude paxiw [y, ‘xapul eaude 3A1INIISAO [YO, ‘X3pul eaude [eud2 [i7D, ‘WUSWSAOW qUII JIPOLIR I Td, 135U0 dd3[s 19148 SS3UINJ33eM OSYMg WBWdAoW 343 pidey 3y .

80H
01V TN €/LINY
0 IV -EN 981 €EN
0°vO LN L'L9 N
0.6 0€6 00 80 0°IvD 00 44 -:IN 0€’IN 89 916 Sorl [ §98¢  g812[gns
1 (% (urw)
(%) do3)s (ay/ (Y  ‘WIY'EN ‘WIY‘EN fouae (unw) (unw)
(%) Bunnp (y (y (y  spusAd)  /spusad)  ‘ZNLN)  ‘ZN’LN) (%) 19suo Kouare| swn
1S1 zO®es 4COBS  /SJUBAD)  /SIUDA3)  /SIUBAD) xapul xapul sabels sabels (utw)  Aouapyyd [«CETH j9suU0 doaas
uesy Ul (dao IHY Xopu| LW1d  [esnoly dasjs dasjs qOSYM dasjs <W3H dasjs (LTI RET (ST

(panunuod) ¢ ajqey



Eissa et al. Sleep Science and Practice (2023) 7:4

Table 5 Sleep disruption related parameters in the YAC cohort. Data

Page 11 of 14

are mean =+ SD or number (%)

Variable Nocturnal symptoms present (1=39) No Nocturnal symptoms (n=16) P value
Age 2059426 19.56+1.8 0.149
Gender M:F 7:31 (17.9%:79.5%) 6:9 (37.5%:56.2%) 0212
PSEQ* score (0-60) 2490+13.2 34434169 0.041
Low Pain self efficacy (PSEQ < 30/60) 19/34 (57.6%) 3/14(21.4%) 0.023
PHQ-9" (0-27) 14.09+6.7 13.71+£9.1 0.053
Total depressed (> 5/27) 31/34 (91.2%) 13/14 (92.9%) 0915
Mild (5-9) 9/34 (27.3%) 6/14 (42.9%) 0.442
Moderate (10-19) 14/34 (42.4%) 3/14(21.4%)
Severe (20-27) 8/34 (24.2%) 4/14 (28.6%)
PCSe
Low risk 7/32 (21.9%) 7/14 (50%) 0.139
Moderate risk 11/32 (34.4%) 4/14 (28.6%)
Severe risk 14/32 (43.8%) 3/14 (21.4%)
Transition-Q score 21.75+6.1 21.86+4.1 0.953

2 PSEQ Pain Self-Efficacy Questionnaire, PPHQ-9 Patient Health Questionnaire — 9 items for depression, PCS Pain Catastrophizing Scale

impact of pain on sleep health by assessing major sleep
health domains—sleep efficacy, sleep timing, alertness,
sleep quality, and sleep duration. Although mean sleep
duration in our cohort was 7.9+4.8 h in patients with
symptoms of disorders of sleep at night and 9.3+8.0 h in
those with no symptoms implying that sleep duration is
minimally affected by the experience of pain. However,
the assumed refreshing effect of sleep in these patients
was questionable because 25 (53%) of the patients com-
plained of waking up unrefreshed and 9/32 (28.13%) had
increased daytime sleepiness as per their ESS scores (i.e.,
ESS score more than 10/24). Previous studies have also
suggested that although youth with chronic pain dem-
onstrate similar sleep latency, sleep efficiency, and sleep
duration when compared to those without chronic pain,
they still report greater insomnia symptoms and spend
more time sleeping during the day (Palermo et al. 2011a;
Palermo et al. 2012; Haim et al. 2004; Law et al. 2012;
Lewandowski et al. 2010; Meltzer et al. 2005; Palermo
et al. 2011b; Tsai et al. 2008).

Systematic reviews on children and young adults with
chronic pain found high rates of sleep impairment among
these patients (Valrie et al. 2013). While previous studies
have reported sleep deficiency in more than 50% of youth
with chronic pain, here we found symptoms of disorders
of sleep in ~ 83% of our sample (Allen et al. 2016; Palermo
2000). We found heterogenicity in sleep disorders among
these patients including insomnia (68.1%), sleep-related
movement disorder (14.9%), circadian rhythm disor-
der (30.4%), parasomnia (2.13%), and sleep disordered
breathing disorders (25.5%). Our study sample (71%
female) is also consistent with previously published
studies that show chronic pain disorders have a higher

prevalence in females (King et al. 2011; Brown et al. 2021;
Keilani et al. 2018), with female patients reporting poorer
sleep quality than males (Karaman et al. 2014). This high
proportion of patients with symptoms of disorders of
sleep in our sample highlights the need for sleep assess-
ment and outcomes to be integrated in comprehensive
pain management. Despite the prevalence of poor sleep
health in young adults with chronic pain, sleep health
is often overlooked during chronic pain assessments
and care plan. This is exemplified by a recent systematic
review that included 75 studies with 78,364 young adults
with chronic pain, in which only five studies reported
assessing the association between sleep problems and
chronic pain (Brown et al. 2021).

Several studies report that sleep and pain interact in a
bidirectional manner in adolescents with chronic pain
(Valrie et al. 2013; Palermo et al. 2012). Furthermore,
the effect of sleep deficiency on pain may be stronger
than the effect of pain on sleep (Ocay et al. 2022). Recent
evidence suggests that sleep deficits may result in the
development of new-onset chronic pain or worsen pain
and disability in individuals with pre-existing pain (Allen
et al. 2016; Valrie et al. 2013; Palermo et al. 2012; Palermo
2000; Bonvanie et al. 2016). Collectively these findings
again highlight the need for sleep health assessment and
clinical follow up in order to support chronic pain man-
agement and potentially the prevention of new-onset
pain in young adults with chronic pain. While the cur-
rent study does not address the directionality or timing
of chronic pain and symptoms of disorders of sleep, we
do find that young adults with symptoms of sleep dis-
order have lower pain self-efficacy. Future studies that
evaluate the impact of clinical sleep interventions on
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this population are required to determine whether early
intervention can improve pain and mitigate the onset of
new pain or worsening disability.

The impact of various medications used for chronic
pain management on sleep should also be considered.
Most commonly used medication by patients in our
cohort were anticonvulsants such as gabapentin and pre-
gabalin that improved sleep disturbance in patients with
chronic pain syndromes (Roth et al. 2010; Straube et al.
2010) but also contributed to increased daytime som-
nolence, a dose-dependent adverse effect (Bohra et al.
2014). Given the relationship between sleep health and
chronic pain symptoms and prognosis, the impact of
medications on both pain and sleep outcomes should be
carefully considered.

It is recognized that poor coping (low pain self-effi-
cacy scores, high catastrophizing) and mental health
conditions such as depression can adversely impact
sleep health and quality of life. In our study, there was
a trend toward increased PHQ-9 score in patients with
symptoms of disorders of sleep at night compared to
those without these symptoms. A study by Gregory and
O’Connor (Gregory and O’Connor 2002) reported that
increase in depressive symptoms was associated with
sleep impairments in youth. MacGregor et al. also dem-
onstrated that Item 3 of the PHQ-9 (“Trouble falling or
staying asleep, or sleeping too much”) shows promise as a
screener for sleep problems in primary care (MacGregor
et al. 2012). However, our study showed no difference in
the incidence of depression in those with no symptoms
of disorders of sleep (93%) compared to those with symp-
toms of disorders of sleep (91%). Seventeen (37%) of the
patients in our cohort were at a high risk of pain-related
catastrophizing as indicated by their PCS scores. How-
ever, there was no significant difference between those
with sleep disorders and those with no sleep disorders.
There was a higher prevalence of low pain self-efficacy
in patients with symptoms of disorders of sleep at night
compared to those with no symptoms, with mean PSEQ
scores of 24.90+13.2 and 34.43+16.9 (p=0.041) and
prevalence of 57.6% and 21.4% (p=0.023), respectively.
Self-efficacy beliefs play an important role in functioning
and coping with chronic pain. It is an important determi-
nant of disability and is strongly related to treatment out-
come (Gatchel et al. 2007; Woby et al. 2008). Additionally,
pain catastrophizing thoughts are more often associated
with patients suffering greater sleep disturbance as sug-
gested by Buenaver et al. in their study for patients with
myofascial temporomandibular disorder (Buenaver et al.
2012). These findings suggest that problems related to
sleep are not necessarily a secondary issue and deserve
more attention to identify other effective ways to improve
sleep quality and reduce pain in young people.
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Our study has a few limitations including a small sample
size and its retrospective nature. Our sample is not rep-
resentative of the general population of all young adults
suffering from chronic pain and the results should be
interpreted with caution. We could only demonstrate that
sleep disturbances are commonly found in young adults
with chronic pain and we have elaborated on the nature of
sleep problems. Any causality or any other association can-
not be established by our study. Further, not all young adult
patients with pain were seen by the sleep specialist. We also
do not have data on the intensity of pain and the daily opioid
doses for patients who were on this group of medications.

Conclusion
We found that sleep health impairments co-exist in young
adult patients presenting with chronic pain, with insom-
nia being the most common sleep disorder. These sleep
impairments also co-exist with mental health problems
including depression, poor self-efficacy, and pain catastro-
phizing. Larger prospective studies are needed in young
adults with chronic pain to evaluate interventions target-
ing insomnia. Outcomes that must be assessed include
associations between enhanced sleep health and improved
pain management, pain self-efficacy, mental health, and
overall quality of life in this vulnerable patient population.
In our YAC program, patient feedback and preferences
are incorporated, as we attempt to integrate systematic
evaluation of sleep health with assessment of pain, by
identifying specific domains of sleep health disruption,
and targeting treatment strategies in a coordinated fash-
ion between the Pain Medicine physician, Sleep Medi-
cine physician and the Occupational Therapist. Our goal
is to of improve overall health and quality of life of this
vulnerable patient population.
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