
Pain Res Manag Vol 19 No 1 January/February 2014 35

Major depressive disorder and sleep disturbance in 
patients with chronic pain

Patricia C Emery PhD1, Keith G Wilson PhD1,2,3,4, John Kowal PhD1,3,4

1School of Psychology; 2Department of Medicine, University of Ottawa; 3Department of Psychology, The Ottawa Hospital Rehabilitation Centre; 
4Clinical Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, Ontario

Correspondence: Dr Keith G Wilson, Department of Psychology, The Ottawa Hospital Rehabilitation Centre, 505 Smyth Road, Ottawa, Ontario 
K1H 8M2. Telephone 613-737-8899 ext 75608, fax 613-737-7056, e-mail kewilson@toh.on.ca

Epidemiological evidence indicates that individuals with chronic 
pain have high rates of insomnia. Although insomnia as a distinct 

clinical disorder is experienced by 6% to 14% of community residents 
(1-3), the risk of disturbed sleep is two to five times higher among 
individuals with chronic pain (4-7). In clinical samples, the associa-
tion is even more marked, with many studies finding that 50% to 80% 
of chronic pain patients complain of poor sleep (8-21), and some stud-
ies reporting rates in excess of 85% (22,23).

Major depressive disorder (MDD) is also common among patients 
with chronic pain, with various studies (24-27) finding that approxi-
mately 25% to 40% of patients fulfill the diagnostic criteria outlined 
by the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 
(28). Disturbed sleep is actually one of the defining symptoms of 
MDD in the DSM-IV criteria and, in large studies involving depressed 
outpatients, >70% have reported insomnia (29,30). Collectively, 
these prevalence estimates suggest that there are many individuals 

with chronic pain who are also depressed and experiencing clinically 
important problems with the initiation or maintenance of sleep. It is 
not surprising, therefore, that many patients identify improved sleep as 
an important outcome for pain treatment (31).

One promising intervention in this regard is cognitive-behavioural 
therapy for insomnia (CBT-I). CBT-I is based on the premise that chronic 
insomnia arises initially from a transient period of acute sleep disturbance. 
This becomes maintained persistently through a combination of cognitive 
processes (eg, dysfunctional attitudes and beliefs about sleep; exaggerated 
worries about the negative consequences of sleep loss; racing thoughts 
leading to heightened arousal) and maladaptive coping behaviours (eg, 
excessive time in bed; napping; overuse of caffeinated products) that 
interfere with good sleep. Over time, these become ingrained habits, and 
the bed and bedroom acquire the properties of conditional stimuli for 
sustained wakefulness (32,33). CBT-I consists of various component inter-
ventions designed to counteract this cycle (33,34).
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BACKGROUND: Disturbed sleep is a common problem in both chronic 
pain and major depressive disorder (MDD). Moreover, many patients with 
chronic pain are depressed. 
OBJECTIVES: To examine the effects of depression on the sleep behav-
iour of chronic pain patients by comparing patients who did or did not 
meet diagnostic criteria for MDD.
METHODS: A total of 60 patients with chronic musculoskeletal pain 
underwent structured diagnostic interviews for MDD and insomnia, and 
completed questionnaires assessing pain severity, disability, sleep quality, 
beliefs and attitudes about sleep, and sleep hygiene. For four consecutive 
days, they also completed a sleep diary, and reported on sleep hygiene prac-
tices and presleep arousal.
RESULTS: Thirty-three patients (55%) met diagnostic criteria for MDD, 
most of whom (n=32 [97%]) also fulfilled criteria for insomnia disorder. 
Insomnia was also common among patients without MDD (21 of 
27 [78%]). Participants with MDD had higher self-reports of pain, disabil-
ity, dysfunctional beliefs about sleep, and, on a prospective basis, greater 
presleep arousal and poorer sleep hygiene. However, diary assessments of 
specific sleep parameters (eg, sleep onset latency, total sleep time, sleep 
efficiency) did not differ between the groups.
DISCUSSION: Chronic pain patients with comorbid MDD exhibited 
more dysfunctional beliefs about sleep, poorer sleep hygiene practices and 
greater presleep arousal; however, diary-recorded sleep characteristics may 
not differ from those of patients without MDD. Chronic pain itself may 
disturb sleep so extensively that MDD introduces little additive effect.
CONCLUSION: MDD in chronic pain may be related to the cognitive 
and behavioural aspects of insomnia, rather than to an incremental distur-
bance in the initiation or maintenance of sleep.
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Le trouble dépressif majeur et les troubles du 
sommeil chez les patients ayant des douleurs 
chroniques

HISTORIQUE : Les troubles du sommeil sont courants en cas de douleur 
chronique et de trouble dépressif majeur (TDM). De plus, de nombreux 
patients ayant des douleurs chroniques sont déprimés.
OBJECTIFS : Examiner les effets de la dépression sur le comportement de 
sommeil des patients ayant des douleurs chroniques en comparant les 
patients qui respectaient ou non les critères diagnostiques du TDM.
MÉTHODOLOGIE : Au total, 60 patients ayant des douleurs muscu-
losquelettiques chroniques se sont soumis à des entrevues diagnostiques 
structurées sur la TDM et l’insomnie et ont rempli des questionnaires pour 
évaluer la gravité de la douleur, l’incapacité, la qualité du sommeil, les 
croyances et les attitudes au sujet du sommeil, de même que l’hygiène du 
sommeil. Pendant quatre jours consécutifs, ils ont également rempli un 
journal du sommeil et rendu compte de leurs pratiques en matière 
d’hygiène du sommeil et d’éveil avant le sommeil.
RÉSULTATS : Trente-trois patients (55 %) respectaient les critères diag-
nostiques de TDM, et la plupart (n=32 [97 %]) respectaient également les 
critères de troubles d’insomnie. L’insomnie était également courante chez les 
patients sans TDM (21 sur 27 [78 %]). Les participants ayant un TDM 
déclaraient davantage souffrir de douleurs et d’incapacités, avaient davantage 
de convictions dysfonctionnelles au sujet du sommeil et, sur une base pro-
spective, un plus grand éveil avant le sommeil et une moins bonne hygiène 
du sommeil. Cependant, les évaluations de certains paramètres sur le som-
meil inscrites dans un journal (p. ex., délai d’endormissement, durée totale de 
sommeil, efficacité du sommeil) ne différaient pas entre les groupes.
EXPOSÉ : Les patients ayant des douleurs chroniques présentant un TDM 
comorbide ont davantage de convictions dysfonctionnelles au sujet du 
sommeil, de moins bonnes pratiques en matière d’hygiène du sommeil et 
un plus grand éveil avant le sommeil, mais les caractéristiques au sujet du 
sommeil inscrites dans un journal ne diffèrent pas nécessairement de celles 
des patients sans TDM. La douleur chronique elle-même peut perturber le 
sommeil au point que la TDM a peu d’effets supplémentaires.
CONCLUSION : En cas de douleur chronique, la TDM peut être liée aux 
aspects cognitifs et comportementaux de l’insomnie plutôt qu’à une pertur-
bation incrémentielle de l’endormissement ou du maintien du sommeil.
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To date, the applicability of CBT-I to insomnia comorbid with 
chronic pain comes from two lines of research. The first comprises 
several randomized controlled trials, all of which have found that 
CBT-I leads to improvements in sleep quality and continuity among 
patients with chronic pain (35-41). The second consists of studies that 
identify correlates and predictors of disturbed sleep, using sleep-
specific constructs derived from the CBT-I model. These studies have 
found that patients with worse sleep problems report higher pain 
intensity (8,10,11,13-19,22,23,42-44) and disability (9,13,17,22,23), 
as well as greater presleep arousal (11,23,43) and more dysfunctional 
beliefs about sleep (9). 

All of these studies have also found that measures of depression are 
correlated with the severity of the sleep disturbance, but few have 
examined the particular question of comorbidity with diagnosed 
MDD. Wilson et al (21) compared chronic pain patients with insom-
nia and MDD, insomnia without MDD, and those with neither insom-
nia nor MDD. They found that patients with both MDD and insomnia 
reported the most difficulties on measures of affective distress, disabil-
ity and pain severity, but insomniac patients without MDD had ele-
vated scores on some measures. Importantly, however, the authors did 
not examine sleep per se in their study, nor did they investigate sleep-
related thoughts and behaviours that are the targets of intervention in 
CBT-I. In the present study, therefore, we examined the putative 
impact of depression on the sleep disturbance of patients with chronic 
pain by comparing those who either did or did not meet diagnostic 
criteria for MDD on measures relevant to the cognitive-behavioural 
model of insomnia. Patients completed questionnaires assessing pain 
severity, disability, sleep quality, and beliefs and attitudes about sleep. 
Moreover, they also completed prospective sleep diaries and reported, 
on a daily basis, information regarding their sleep hygiene practices 
and levels of presleep arousal.

METHODS
Participants
Participants were patients referred to an interdisciplinary chronic pain 
rehabilitation program at the Ottawa Hospital Rehabilitation Centre 
(Ottawa, Ontario) (45,46). They were approached either at an initial 
orientation session to the program (n=278) or by mail (n=57). Of 
these, 270 (80.6%) declined to participate or did not respond to the 
invitation for participation. A total of 65 volunteers were screened 
initially, with five withdrawing before completion of the prospective 
diaries. Thus, the 60 individuals who completed the study represent 
17.9% of the patients who were approached during a 24-month 
recruitment period. 

The research was approved by an institutional research ethics 
review board, and all participants completed an acknowledgement of 
informed consent. However, approval did not extend to reviewing 
records of patients who did not participate; therefore, whether they 
may have differed from patients who volunteered is unknown.

The final sample comprised 44 women (73.3%) and 16 men 
(26.7%), with a mean (± SD) age of 46.0±9.2 years (range 21 to 
60 years). Their mean duration of chronic pain was 7.1±5.6 years 
(range nine months to 24.5 years). The locations of the primary pain 
complaint were diverse and included the back (35.0%), followed by 
widespread body pain (23.3%), neck (16.7%), shoulders (8.3%), 
legs/feet (6.7%) or other sites (eg, hands or torso, 10.0%).

Procedures
Each participant was interviewed individually and then provided with 
a set of questionnaires, which were completed before the prospective 
component of the study. These questionnaires addressed global aspects 
of pain, disability, mood and sleep. Participants were also provided 
with daily diaries, which they were asked to complete over four con-
secutive days. The four days of recording were undertaken because 
sleep tends to vary across nights, and greater reliability is achieved 
through longer periods of recording (47). However, no specific 
hypotheses were generated regarding differences between groups over 

time; therefore, the analyses focused on data averaged over the four 
days.

MEASURES
Interview assessment
Primary Care Evaluation of Mental Disorders: The Primary Care 
Evaluation of Mental Disorders (PRIME-MD) (48) diagnostic proto-
col consists of two components. First, a self-report screening question-
naire initially assesses the core criterion symptoms of a range of 
DSM-IV disorders. This is followed by a structured interview that 
provides complete coverage of all criterion symptoms for disorders sug-
gested by items endorsed on the screen. Spitzer et al (48) reported 
good concordance between PRIME-MD diagnoses and those of 
independent mental health professionals (κ=0.61 for MDD). For the 
present purpose, modules relevant to the diagnoses of depressive and 
anxiety disorders were administered; however, an interview guide that 
was enhanced using an approach reported by Wilson et al (49) was 
used. This approach calls for more detailed probing into specific symp-
toms of anxiety, depressed mood, and loss of interest or pleasure than 
is included in the original PRIME-MD, with the aim of ensuring strict 
adherence to DSM-IV severity thresholds. This modification has been 
used in previous studies of medical patients (49,50).
Structured Interview for Sleep Disorders: The Structured Interview 
for Sleep Disorders (SIS-D) (51) is a structured interview that 
assesses specific sleep complaints according the DSM-III-R classifica-
tion system. The interview was revised slightly to conform to 
DSM-IV revisions (35). The diagnosis of insomnia required a com-
plaint of difficulty initiating or maintaining sleep of at least one 
month’s duration, along with an acknowledgement of significant 
distress or functional impairment (28). Schramm et al (51) reported 
high levels of inter-rater agreement for SIS-D diagnoses (κ=0.86 for 
insomnia related to an organic factor) and good concordance with 
clinical judgements based on polysomnography.

The SIS-D was supplemented with an interviewer rating of global 
insomnia severity, which was taken from the Schedule for Affective 
Disorders and Schizophrenia (52). This measure could range from 
1 (no insomnia) to 6 (extreme; eg, claims he/she almost never sleeps 
and feels exhausted the next day). This insomnia rating was used by 
Wilson et al (21) in their study of MDD and sleep in patients with 
chronic pain.

Baseline questionnaires: Pain, disability, medication use and mood
Pain severity: Participants rated the overall severity of their worst, 
least and average pain levels over the past two weeks, as well as their 
current pain. Each item was rated on an 11-point scale (0 = no pain 
and 10 = “as intense as you can imagine”) (53). The scores were 
summed and divided by four to create an average score for each par-
ticipant. The use of average scores, rather than totals, permits a 
more direct comparison of the baseline and prospective pain 
assessments. 
Functional disability: Disability was assessed with a questionnaire ask-
ing respondents to rate the degree of difficulty (0 = no difficulty to 
4 = unable to do) they experienced in completing 16 common tasks 
(eg, making meals, dressing, climbing steps) (54). Scores on this scale 
have been found to be sensitive to treatment effects in pain manage-
ment (45), and its internal consistency in the present sample was 
excellent (α=0.88).
Medication Quantification Scale: Patients with chronic pain often 
use medications that can affect sleep. The Medication Quantification 
Scale version III requires respondents to report their typical daily con-
sumption of prescription and over-the-counter drugs (type, dose and 
number of pills) (55,56). Scores are calculated based on weights 
assigned to different classes of medications, depending on their poten-
tial for adverse effects. The Medication Quantification Scale has 
shown excellent inter-rater reliability in chronic pain settings, and has 
been found to vary appropriately with changes in medication use 
(55).
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Beck Depression Inventory-II: The Beck Depression Inventory-II 
(BDI-II) (57) is a self-report measure of depressive symptomatology 
experienced over the past two weeks. Respondents rate the severity of 
each of 21 symptoms on a 0 to 3 scale. Summary scores can range from 
0 to 63, with higher totals indicating higher levels of depression. The 
BDI-II is a widely used measure with established validity (57), includ-
ing among the medically ill (58).

Baseline questionnaires: Sleep quality, knowledge, behaviours and 
beliefs
Pittsburgh Sleep Quality Index: This 19-item self-report measure of 
sleep characteristics has high sensitivity and specificity for distinguish-
ing good and poor sleepers in clinical settings (59). It reviews typical 
sleep habits and difficulties over the past month, and provides a global 
score of subjective sleep impairment ranging from 0 to 21, with higher 
scores indicating greater difficulty. The Pittsburgh Sleep Quality Index 
(PSQI) has good internal consistency and test-retest reliability (59), and 
has been used previously in studies of chronic pain (9,19,20,22,23,42,60).
Sleep Hygiene Awareness and Practice Scale: The Sleep Hygiene 
Awareness and Practice Scale (SHAPS) was developed to assess the 
degree of awareness of sleep hygiene principles and the extent to 
which they are practiced (61). The Awareness section of the SHAPS 
comprises two parts. The first is a Sleep Hygiene Knowledge Scale that 
includes 13 items assessing general awareness of the impact of various 
activities on sleep (eg, napping, exercising strenuously before bed). 
Each item is rated on a 7-point scale (1 = very beneficial to sleep to 
7 = very disruptive to sleep). A scoring protocol recommended by 
Lacks and Rotert (61) was used, in which correct answers were given 
one point, incorrect answers three points and omitted responses two 
points. Thus, this section ranges from 13 to 39, with higher scores 
indicating a lack of awareness of good sleep hygiene principles.

The second awareness component of the SHAPS is a Caffeine 
Knowledge Scale, in which participants report whether each of 
18 common foods, beverages or nonprescription medications contain 
caffeine. The Caffeine Knowledge score was derived by taking the 
number of items answered correctly and dividing by the number of 
items attempted. Respondents were instructed to omit any products 
with which they were unfamiliar. This results in a score ranging from 
0% to 100% correct.

The Sleep Hygiene Practice section contains 19 items that present 
examples of specific practices that can promote or interfere with good 
sleep. The respondents indicate the number of nights per week they 
engage in these activities (ie, from zero to seven days per week). Thus, 
total scores can range from 0 to 133, with higher scores indicating poor 
sleep hygiene practices.

Although the SHAPS has not been used extensively, it is one of the 
few measures that attempts to assess this important aspect of the 
cognitive-behavioural model of insomnia. In the original validation 
study, it was found that insomniacs actually had better general know-
ledge about sleep hygiene than good sleepers, but practiced it less (61).
Dysfunctional Beliefs and Attitudes about Sleep scale: The most 
widely used measure for assessing maladaptive beliefs in insomnia is 
the Dysfunctional Beliefs and Attitudes about Sleep scale (DBAS) 
(33), which is composed of various statements reflecting attitudes and 
beliefs about sleep commonly held by individuals with insomnia (eg, 
misconceptions about the causes of insomnia; amplification of the 
consequences of sleep loss). According to Morin (33), faulty beliefs 
about sleep and the effects of sleep loss can lead to worry and increased 
arousal at night and, as a result, to a more severe experience of insom-
nia. Although various versions and scoring methods have been sug-
gested for the DBAS, the original 30-item questionnaire was used in 
the present study and respondents were asked to rate each item on a 
10-point Likert scale (1 = strongly agree to 10 = strongly disagree) 
(62). The total score reflects increasingly dysfunctional beliefs about 
sleep. Different versions of the DBAS have been found to have good 
psychometric characteristics (62,63), and it has been used in recent 
studies of sleep and chronic pain (9,43).

Prospective questionnaires: Pain, affect, presleep arousal and sleep 
hygiene daily practice
Pain severity: In the daily diaries, current pain was measured four 
times during the day (first thing in the morning, midday, suppertime 
and bedtime) using the same 11-point scale as for the retrospective 
baseline assessment (53). Over four days of monitoring, this resulted in 
16 data points per participant, from which an average pain score was 
computed. Jensen and McFarland (64) have shown that multiple rat-
ings of pain over successive days provide estimates of average pain that 
have good psychometric characteristics. In the present study, the alpha 
was 0.97, indicating excellent internal consistency.
Positive and Negative Affect Schedule: The Positive and Negative 
Affect Schedule (PANAS) (65) comprises 10 positive and 10 negative 
adjectives describing emotional states. Using a 5-point scale (1 = very 
slightly to 5 = very much), the respondent rates the extent to which 
each adjective is consistent with his or her current emotional state. 
The resulting positive and negative affect subscales are conceptualized 
as orthogonal to one another; that is, positive and negative affect are 
considered to be independent dimensions rather than opposite poles of 
the same dimension (65,66). Indeed, the two subscales tend not to be 
correlated significantly with one another, and each has good internal 
consistency and test-retest reliability across various populations and 
time frames (65,66). 

In the present study, participants completed the PANAS each 
morning and evening. The average scores across eight administrations 
were examined.
Presleep Arousal Scale: The Presleep Arousal Scale (PSAS) is com-
posed of two eight-item subscales measuring cognitive and somatic 
arousal within the presleep context (67). Respondents use Likert 
scales to rate (1 = not at all to 5 = extremely) the degree to which 
they experienced anxious cognitive and somatic arousal while trying 
to fall asleep the night before. Symptoms such as increased heart rate 
and muscle tightness are examples of somatic arousal; symptoms of 
cognitive arousal include racing thoughts, worrying and rumination. 
Both subscales have been shown to possess adequate internal and 
test-retest reliability (67). In previous research, PSAS scores have 
been found to differentiate good and poor sleepers (67), including 
those with chronic pain (11,23). For the present purpose, average 
scores for each subscale were examined, collapsed across the four 
mornings of reporting.
Sleep Hygiene Daily Practice: This 19-item scale was adapted for 
use in the present study. It was completed by participants on arising 
in the morning. Its content was identical to the Practice section of 
the SHAPS, but applied to prospective rather than retrospective 
reporting. Specifically, participants were asked to indicate whether 
they had engaged in any of the problematic sleep-related behaviours 
the previous day. The number of reported behaviours was obtained 
(range = 0 to 19 each day), and the total over four days was 
examined.

Daily sleep diary
The sleep diary was based on a format described by Haythornthwaite 
et al (47). It assessed total sleep time (number of hours slept), sleep 
onset latency (SOL; estimated number of minutes to fall asleep 
initially), frequency and duration of nocturnal awakenings (for calcu-
lating wake time after sleep onset [WASO]) and overall time in bed, 
which collectively allowed for the determination of sleep efficiency 
(SEF; percentage of time in bed actually sleeping). Participants were 
instructed to complete the diary on arising in the morning, with regard 
to the preceding night’s sleep. Although sleep data among poor sleep-
ers are inherently variable, these measures have been shown to possess 
adequate test-retest stability among patients with chronic pain when 
recorded over a period of at least four days (47).

In addition, the diary included a daily rating of the overall quality 
of the previous night’s sleep. These ratings were made on a 0 to 
10 point scale, which were summed over the four days and reduced to 
a single average score for each participant.
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Data analyses
Participants who did or did not meet criteria for current MDD based 
on PRIME-MD interviews were identified. These groups were then 
compared initially with respect to demographic characteristics, con-
current other PRIME-MD disorders, the SIS-D diagnosis of insomnia 
and the interviewer global rating of insomnia severity. These compari-
sons comprised t tests or χ2 analyses, as appropriate.

The ensuing analyses consisted of a series of t tests comparing par-
ticipants with or without current MDD on various baseline and pro-
spective measures. Given the number of comparisons, adjustments 
were made to protect against type I error. Specifically, various depend-
ent variables were first categorized into conceptual families (68), and 
then α-level corrections were applied to multiple comparisons within 
each family, using Benjamini and Hochberg’s method (69) for control-
ling the false discovery rate. Thus, the α-level for each comparison was 
adjusted individually depending on the number of comparisons within 
a family. The families consisted of: baseline questionnaires of pain 
severity, disability, medication use and mood; baseline questionnaires 
of sleep quality, sleep hygiene knowledge and practice, and beliefs 
about sleep; prospective measures of pain severity, affect, presleep 
arousal and daily sleep hygiene practice; and sleep diary measures of 
total sleep time, SOL, WASO, SEF and sleep quality.

RESULTS
Demographic characteristics and interview findings
Based on PRIME-MD diagnostic interviews, 33 individuals met 
DSM-IV criteria for MDD and 27 did not, representing an overall 
prevalence of 55%. As shown in Table 1, participants with and with-
out MDD did not differ significantly with regard to age, sex or time 
elapsed since the development of the chronic pain condition.

Other co-occurring mental disorders were also common among the 
participants. For example, among those without current MDD, >25% 
met diagnostic criteria for MDD in partial remission, indicating that 
they could not be considered entirely free of problems with depression. 
The prevalence of panic disorder was somewhat higher among partici-
pants with MDD (30.3% versus 11.1%; χ2[1]=3.22; P=0.07), while 
concurrent generalized anxiety disorder was significantly higher 
(57.6% versus 14.8%; χ2[1]=11.49; P=0.001).

Insomnia was very common among both groups of participants, with 
53 of 60 (88.4%) fulfilling DSM-IV criteria. However, the prevalence 
was higher among those with MDD, for whom it was nearly universal 
(97.0%), than among those without current MDD (77.8%) (χ2[1]=5.31; 
P=0.021). In addition, the interviewer global rating of insomnia severity 
was higher for the MDD group (t[58]=2.18; P=0.03).

Baseline questionnaires: Mood and pain
Not surprisingly, the MDD and non-MDD groups differed significantly 
on the BDI-II measure of depressive symptomatology (t[58]=6.62; 
P<0.001). As shown in Table 2, the participants with MDD also 
reported more severe pain (t[58]=2.81; P=0.007) and greater disability 
(t[58]=2.26; P=0.028). However, the groups did not differ with respect 
to medication use (t[58]<1).

Baseline questionnaires: Sleep
The MDD and non-MDD groups had comparable scores on the PSQI 
measure of sleep disturbance (t[58]=1.00; P>0.10) but there were several 
noteworthy differences in sleep attitudes and behaviours. Specifically, par-
ticipants in the MDD group were significantly less knowledgeable about 
caffeinated products (t[56]=2.79, P=0.007). Their scores on the DBAS 
also suggested a tendency toward more dysfunctional attitudes and beliefs 
about sleep (t[58]=2.31; P=0.025), albeit only marginally with a corrected 
P=0.020. Retrospective scores on the SHAPS subscales of sleep hygiene 
knowledge and usual practice were not statistically different between the 
groups, particularly when conservative criteria were applied.

Prospective assessment: Questionnaire measures
As with the baseline assessment, the participants with MDD reported 
higher pain severity during the four-day prospective recording period 
(t[58]=3.42; P=0.001) (Table 3). They also reported more negative 
affect on the PANAS (t[56]=4.20; P<0.001), although there were no 
differences between groups on the positive affect scale (t[56]<1).

On the diary measure of sleep hygiene daily practice, participants 
with MDD reported that they had engaged in more behaviours that are 
generally incompatible with good sleep (t[58]=3.05; P=0.003). They 
also recorded higher arousal ratings on the PSAS, especially with 
respect to the cognitive dimension (t[58]=2.69; P=0.009); their scores 
on the somatic dimension were also elevated, albeit less reliably 
(t[58]=1.81; P=0.07).

Daily sleep diary
The average measures of sleep quality and continuity reported on the 
daily sleep diaries are presented in Table 3. None of these measures 
showed any significant differences between participants diagnosed 
with or without MDD (all P>0.10).

DISCUSSION
Although the issues of depression and disturbed sleep in chronic pain 
have been addressed in previous research, most studies have used 

TABLE 1
Demographic characteristics and interview results of 
participants with or without major depressive disorder (MDD)

Variable

Group Statistics
MDD  

(n=33)
Non-MDD 

(n=27)
t or χ² 
value P

Demographics
   Sex, men/women, n/n 6/27 10/17 2.70 0.10

   Age, years, mean ± SD 45.24±8.76 46.93±9.79 <1 >0.10

   Pain duration, years, mean ± SD 6.97±4.63 7.19±6.71 <1 >0.10

PRIME-MD Disorder

   MDD in partial remission – 7 (25.9)

   Panic disorder 10 (30.3) 3 (11.1) 3.22 0.07

   Generalized anxiety disorder 19 (57.6) 4 (14.8) 11.49 0.001

SIS-D Insomnia 32 (97.0) 21 (77.8) 5.31 0.021

Interviewer insomnia rating,  
mean ± SD

5.06±1.00 4.48±1.05 2.18 0.030

Data presented as n (%) unless otherwise indicated. PRIME-MD Primary Care 
Evaluation of Mental Disorders; SIS-D Structured Interview for Sleep 
Disorders

TABLE 2
Baseline questionnaire scores of participants with or 
without major depressive disorder (MDD)

Variable
Group Statistics

MDD (n=33) Non-MDD (n=27) t P
Pain and mood
   Pain severity 7.12±1.73 5.93±1.52 2.81 0.007
   Disability 31.15±9.01 26.00±8.52 2.26 0.028
   BDI-II 34.58±8.55 20.41±7.85 6.62 <0.001
   MQS 24.14±10.95 24.55±15.93 <1 >0.10
Sleep
   PSQI 15.48±3.68 14.84±4.06 1.00 >0.10
   SHAPS
      SH knowledge 21.24±4.78 20.78±5.20 <1 >0.10
      Caffeine knowledge 67.86±12.74 76.45±10.19 2.79 0.007
      SH usual practice 35.61±15.30 28.31±13.80 1.90 0.06
DBAS 159.82±40.25 137.52±33.23 2.31 0.025

Data presented as mean ± SD unless otherwise indicated. BDI-II Beck 
Depression Inventory – II; DBAS Dysfunctional Attitudes and Beliefs about 
Sleep scale; MQS Medication Quantification Scale; PSQI Pittsburgh Sleep 
Quality Index; SH Sleep hygiene; SHAPS Sleep Hygiene Awareness and 
Practice Scale
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global measures of insomnia applied retrospectively to patients’ recol-
lections of ‘typical’ sleep. We replicated this approach, but extended it 
by incorporating structured interviews for the diagnosis of mental dis-
orders and prospective daily diaries for assessing pain, mood and sleep. 
Moreover, the selection of assessment measures was guided by the 
cognitive-behavioural model of insomnia, so that the results would 
inform future research and practice into CBT-I for patients with 
chronic pain who may also present with MDD.

According to the cognitive-behavioural model, chronic insomnia 
evolves from an initial episode of poor sleep, such as often arises during 
times of stress. As Currie et al (35) point out, this initial sleep loss 
could occur with the onset of a pain condition itself. Over time, the 
individual may attempt to cope with sleep loss using counterproduct-
ive behaviours, such as napping, excessive caffeine use and spending 
extended periods of time in bed. At the same time, there may be a 
tendency to catastrophize about insomnia, exaggerate the negative 
consequences of sleep loss, develop anticipatory apprehension as bed-
time approaches and worry in bed. These cognitive responses, in turn, 
increase the level of arousal around bedtime. Then, through a process 
of classical conditioning involving long periods of lying awake in bed, 
the bed and bedroom become conditional cues for a psychophysio-
logical state of alert wakefulness rather than relaxed sleepiness. Over 
weeks, months and years, this repetitive cycle becomes chronic.

In general, there was good evidence from the present study that some 
aspects of the cognitive-behavioural model were even more relevant to 
participants with MDD than those without MDD. First, there were dif-
ferences in knowledge about sleep hygiene, at least with respect to an 
understanding of caffeinated products. We did not assess whether this 
translated into an elevated use of those products. Nevertheless, the find-
ing points to a diminished appreciation by patients with MDD of the 
potential role of environmental factors in disrupting sleep. 

Second, although group differences in retrospective reports of 
problematic behaviours did not emerge in the baseline SHAPS, the 
diary assessments of sleep-incompatible behaviours indicated that they 
were, in fact, used more often by participants with MDD. Hence, the 
more distinctly behavioural dimension of the cognitive-behavioural 
model appears to be relevant to patients with chronic pain and comor-
bid MDD. It would be beneficial in future research to address whether 
there are specific behaviours, such as daytime napping, that are more 
likely to be used by these individuals.

Third, there was evidence that patients with MDD tended to have 
more dysfunctional attitudes and beliefs about sleep. This finding is in 
keeping with principles of cognitive-behaviour therapy in general, which 
posit that distorted cognitive processes are a core feature of depression.

Fourth, the daily diaries clearly showed that the participants with 
MDD had more negative affect through the day, higher pain levels and 
greater cognitive arousal in bed. Individually, each of these issues has been 
implicated in the sleep disturbance experienced by individuals with 
chronic pain (9,11,16,21,23,42,70). Collectively, it could be hypothesized 
that they combine to produce an especially severe pattern of insomnia.

On the other hand, there were actually few differences between the 
groups in the measures most relevant to sleep itself. The diary measures 
of sleep quality, duration and continuity were comparable between the 
MDD and non-MDD groups, as were baseline scores on the PSQI. The 
only difference in a sleep-related parameter was the interviewer’s rating 
of global insomnia severity, which relied on patients’ retrospective 
reports of typical sleeping difficulties. Further prospective research 
incorporating polysomnography or ambulatory monitoring would be 
required to examine the extent to which objectively measured sleep 
parameters are disrupted in this group. Harman et al (71) compared 
polysomnographic sleep in small groups of depressed and nondepressed 
patients with chronic low back pain. Similar to the present study, they 
found no differences in sleep onset, duration or fragmentation. Until the 
issue is clarified further, therefore, it would appear that chronic pain 
itself may disturb sleep to an extent that comorbid MDD introduces 
little additive effect. For example, on the daily sleep diary, participants 
in the non-MDD group reported an SOL of >40 min, >2 h of WASO, 

approximately 6 h of total sleep, sleep quality ratings of only 4.30 on an 
11-point scale and SEF <70%. Clinically, this is indicative of very poor 
sleep, comparable with that of participants with MDD. Thus, MDD may 
exacerbate the cognitive and behavioural determinants of insomnia 
and, perhaps, promote the development of chronicity or resistance to 
improvement. However, this occurs against a background of sleep that is 
already highly disrupted by the experience of chronic pain.

Based on the cognitive-behavioural model, CBT-I has been exam-
ined recently with patients who have insomnia that is comorbid with 
chronic pain (35-41). These studies have all found that CBT-I leads to 
improvements in various aspects of sleep, suggesting that it may be 
generally helpful in pain management practice. There is one caveat, 
however; there is no evidence that CBT-I is either effective or appro-
priate for chronic pain patients with concurrent MDD, which raises 
the issue of applicability to this group. The relevant studies to date 
have either not considered the mental health status of participants 
(37-41) or have deliberately excluded those who meet criteria for 
concurrent MDD (35,36). The reasons for such exclusion centre 
around two primary concerns (72). The first has to do with the fact 
that depression is a treatable condition and adequate treatment of the 
mental health issues may itself resolve the sleep problem. The second 
has to do with components of the CBT-I intervention, such as sleep 
restriction and stimulus control, which require that patients get out of 
bed whenever they experience extended wakefulness. For depressed 
individuals in pain, who may be prone to ruminative brooding and 
suicidal ideation, the recommendation to stay up late into the night 
has the potential for adverse effects and, therefore, requires a strong 
evidence base. Thus, the present study provides empirical support for 
the association of cognitive-behavioural factors with the sleep disturb-
ance of chronic pain patients with comorbid MDD, but the extension 
of CBT-I to this group should nevertheless be approached with 
caution.

There are limitations to the study that are important to consider. 
For example, we found that the prevalence of both MDD (55%) and 
insomnia (88%) were higher in this sample than in most other studies 
reported in the literature. This may have to do with the characteristics 
of the patients referred to the rehabilitation program, who tend to be 
quite disabled by their chronic pain (45). Patients were also asked to 
volunteer for a study that required a sustained commitment over mul-
tiple days. We do not have information about patients who chose not 

TABLE 3 
Prospective assessments of participants with or without 
major depressive disorder (MDD)

Variable
Group Statistics

MDD (n=33) Non-MDD (n=27) t P
Questionnaires
   Pain severity 7.28±1.70 5.83±1.53 3.42 0.001
   PANAS
      Positive 18.50±7.65 18.18±5.20 <1 >0.10
      Negative 20.73±6.82 14.08±4.80 4.20 <0.001
   PSAS
      Somatic 16.38±5.12 14.12±4.27 1.81 0.070
      Cognitive 21.11±7.66 16.44±5.30 2.69 0.009
   SH daily practice 18.94±7.52 13.70±5.28 3.05 0.003
Daily sleep diary
   SOL, min 52.94±49.98 43.76±37.02 <1 >0.10
   WASO, min 131.90±88.67 125.45±91.01 <1 >0.10
   TST, h 5.78±1.81 6.12±1.48 <1 >0.10
   SEF, % 65.46±17.97 69.40±16.39 <1 >0.10
   Sleep quality 3.93±1.71 4.30±1.62 <1 >0.10

Data presented as mean ± SD unless otherwise indicated. PANAS Positive 
and Negative Affect Scale; PSAS Pre-Sleep Arousal Scale; SEF Sleep effi-
ciency; SH Sleep hygiene; SOL Sleep onset latency; TST Total sleep time; 
WASO Wake after sleep onset;
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to participate, but it is possible that individuals with a more severe 
insomnia problem also had the greatest interest in sleep research. 
Accordingly, the prevalence rates of the diagnosed disorders may be 
high relative to some studies, but this would not affect the internal 
comparisons of participants with or without MDD.

To capture all of the relevant aspects of sleep, pain and mood from 
the perspective of a cognitive-behavioural model, this exploratory study 
included a wide range of variables. This necessarily increased the risk of 
type I error. Although statistical adjustments were made for multiple 
comparisons, future replication is required to confirm the conclusions. 
Among the major findings was that the comparisons made on the basis 
of sleep diaries did not actually differ between the MDD and non-MDD 
groups; therefore, the problem of false positives introduced by multiple 
comparisons is not an issue with regard to those particular measures.

It should also be noted that participants in the non-MDD group 
were not selected to be free of other comorbid mental health problems 
and their average score on the BDI-II, in fact, fell in the range of mod-
erate depression (58). Indeed, >25% of this group met diagnostic cri-
teria for MDD in partial remission. It is now well established that sleep 
disturbance is a common residual symptom among patients who 
respond to treatment for MDD (73,74). In addition, generalized anx-
iety disorder, which also includes insomnia among its diagnostic cri-
teria, was represented in both groups, but especially in those with 
MDD. Therefore, the participants with MDD had more pervasive and 
severe mental health problems; thus, attributing all of the findings to 

MDD alone may not fully capture the nature of the distress in which 
their sleep problem is embedded. This may be characteristic, however, 
of the clinical reality of MDD and insomnia that occur in the context 
of chronic pain.

CONCLUSIONS
In this group of individuals with chronic pain, insomnia was a com-
mon problem, even among those who did not meet diagnostic criteria 
for current MDD. Indeed, sleep diary data showed little difference 
between participants with or without MDD on measures of sleep onset 
and continuity. However, self-reports based on the cognitive-
behavioural model of insomnia were characterized by more dysfunc-
tional attitudes and beliefs about sleep, greater presleep arousal and 
poorer sleep hygiene. Thus, chronic pain itself may disturb sleep so 
extensively that MDD introduces little incremental deficit in the 
initiation or maintenance of sleep. Rather, MDD in chronic pain may 
be more related to the cognitive and behavioural aspects of insomnia.
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