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Abstract
Objective—This paper examines the prevalence and severity of co-morbid pain, insomnia, and
depression in a population sample of older adults with osteoarthritis (OA), and assesses
characteristics distinguishing participants from non-participants in a randomized clinical trial to
improve pain and sleep.

Methods—Potential subjects were Group Health Cooperative members, age 60+, who had an
electronic medical record OA diagnosis in the prior three years. Participants were recruited using a
low-cost mailed survey. Fifty-five percent of surveys were completed and returned (n=3321).
Persons with Grade II–IV arthritis pain on the Graded Chronic Pain Scale AND reporting sleep
difficulties 3+ nights/week during the past month with daytime dysfunction (n=834) were invited
to participate in one of three group-format behavioral self-management interventions. A total of
367 participants attended the first group class.

Results—One-third (36.4%) of survey respondents had clinically elevated levels of OA pain and
insomnia. Group participants and non-participants did not differ in ratings of pain severity, sleep
disturbance, depression, or receipt of prescription medications for pain or sleep. Participants were
significantly older (p<.001) and more likely to be retired (p<.001) than subjects who were eligible
to participate but did not.

Conclusion—Participation in a group-format behavioral intervention for pain and insomnia was
not related to participant clinical characteristics, but only to factors associated with ability to
attend a daytime class (age and retirement status). We conclude that population-based recruitment
yielded randomized trial participants who are clinically generalizable to the population of OA
patients with significant pain and insomnia.
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INTRODUCTION
There is growing recognition that greater numbers of evidence-based health care
interventions need translation into clinical and community practice. One obstacle is the lack
of generalizability of many research study results. Clinical trials often enroll participants
who respond to an advertisement or medical referral, so it is unknown how willing persons
in the population-at-large are to participate. Studies also often have highly restrictive
selection criteria in order to minimize sources of uncontrolled variability in treatment
outcomes. For example, trials testing the efficacy of nonpharmacological interventions for
insomnia have traditionally excluded people with comorbid medical or psychiatric
conditions (1). Since insomnia frequently co-occurs with a variety of psychological and
physical disorders (2,3), exclusion of persons with such comorbidities makes it difficult to
know whether reported outcomes have applicability for a majority of insomnia sufferers. A
recent task force commissioned by the American Academy of Sleep Medicine called for
additional prospective and randomized controlled trials targeting insomnia treatments in
comorbid populations (4).

Among older adults, osteoarthritis (OA) is one of the most common comorbidities
associated with poor sleep, affecting 50% of persons age 65 or older (5). In the United
States, 60% of arthritis sufferers report pain during the night (6), and pain secondary to
arthritis is one of the most common factors predicting sleep disturbance in the population-at-
large (7). It is well established that pain interferes with sleep (8) and, in turn, that disturbed
sleep reduces pain thresholds (9,10). Whether sleep disturbance precedes or follows pain
onset is unclear, but reciprocal effects are likely (11,12). The combined health care costs of
pain and insomnia place a substantial economic burden on patients and society (13,14).

Given the prevalence and impact of comorbid OA pain and sleep problems, surprisingly
little is known about the effectiveness of treatment programs that address both. Self-
management programs targeting the pain, mobility dysfunction, and associated psychosocial
impact of OA are widely recommended (15). However, effect sizes from OA self-
management programs are generally modest (16,17), older adults are under-represented in
OA clinical trials (18), and sleep outcomes are rarely measured. Conversely, we are aware of
only one small behavioral trial for insomnia in older adults that examined OA pain
outcomes, and that was conducted in a post-hoc secondary analysis (19).

The current study sought to: (1) examine the prevalence of clinically significant pain and
insomnia in a sample of older adults with osteoarthritis, and (2) compare baseline
characteristics of a group of individuals with comorbid OA pain and insomnia who
participated in a clinical trial testing three group-format behavioral self-management
interventions with those of persons eligible for the trial but who did not participate.
Examination of the sociodemographic and clinical data for individuals who did not enroll in
the randomized trial can shed light on the validity and generalizability of trial findings, as
well as the feasibility and planning of future trials. Study results can also provide
information on factors that might influence patients’ decision to participate in OA and
insomnia treatment programs, and offer insight into the potential reach of these interventions
Lastly, knowledge about the characteristics of older adults with clinically significant
comorbid pain and sleep disturbance and the predictors of their participation may help to
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refine patient educational materials and maximize their acceptability and dissemination
potential.

METHODS
Setting

This study was carried out collaboratively between the University of Washington (UW) and
Group Health Cooperative (GHC) of Puget Sound, a Seattle-area integrated health care plan
with over 600,000 enrollees. The study was approved by the UW and GHC Institutional
Review Boards.

Samples
Eligible respondents—Between 2008–2010, we contacted 8,057 GHC members age 60+
who had an electronic medical record OA diagnosis associated with a health care visit in the
prior three years. Potential participants were excluded if they had a known diagnosis of a
primary sleep disorder or progressive neurological disease. Members were mailed a
screening questionnaire which asked about the frequency and interference level of their OA
pain over the past three months and the frequency and severity of their sleep problems.
Eligibility for participation was based upon responses to pain and sleep items on the
questionnaire.

Participants vs. non-participants—Survey respondents indicated whether they were
interested in being contacted regarding a group-format behavioral intervention to manage
their OA-related pain and sleep problems, and whether researchers could access their GHC
medical records for study purposes. A Research Coordinator contacted interested and
eligible respondents, described the randomized controlled trial, and confirmed their
continuing interest and eligibility. These respondents were then invited to complete a
baseline assessment and attend a 6-week group intervention (one class per week). (Details
regarding design and implementation of the randomized trial are found in Von Korff et al.
(20)). Participants were individuals who attended the first group class. “Non-participants”
were those persons who: 1) were invited to participate but declined after learning more
about the study (n=353); 2) initially agreed to participate but did not complete the baseline
assessment (n=100); or 3) completed the baseline assessment but did not attend any group
classes (n=14).

Survey questionnaire clinical variables
Pain intensity, persistence, and interference—Subjects indicated the number of days
they had experienced osteoarthritis pain and their average pain level in the past 3 months.
Subjects also rated the degree to which pain had interfered with their daily activities, and the
number of days that pain kept them from their usual activities. The Graded Chronic Pain
scale (GCPS) (21) combines these ratings of pain intensity and activity interference to create
a summary score. Eligible individuals reported Grade II–IV arthritis pain (average pain
intensity ratings of 5 or greater on a 0–10 rating scale, or significant pain-related activity
limitation).

Insomnia diagnosis—Sleep items on the questionnaire were intended to identify persons
who met research diagnostic criteria for insomnia disorder (22). Subjects were asked how
many nights/week in the prior month they had trouble falling asleep, staying asleep, waking
up too early, or waking up feeling unrefreshed. Eligible subjects reported one or more sleep
problems, three or more nights/week, plus one symptom of daytime impairment related to
poor nocturnal sleep.

McCurry et al. Page 3

J Psychosom Res. Author manuscript; available in PMC 2012 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Insomnia severity—The Insomnia Severity Index (ISI) (23) is a 7-item global measure of
insomnia severity with scores ranging from 0–28. Scores ≥15 indicate moderate insomnia
severity.

Depression—Depression was measured using the Patient Health Questionnaire depression
scale (PHQ-8) (24). The PHQ-8 includes eight of the nine symptoms on which the DSM-IV
diagnosis of depression is based (25). Scores ranged from 0–24; scores ≥10 indicate current
depression.

Analysis
Differences between participants and non-participants were assessed with either the chi-
square test for categorical variables or the Student’s t-test for continuous variables.

RESULTS
Survey questionnaire response rates and characteristics

Of the 8,057 GHC members who received surveys, 1,972 were deemed ineligible (Figure 1).
A total of 3,321 individuals completed the questionnaire (a 54.6% response rate). Of these,
1,210 (36.4%) had sufficiently severe clinical pain and insomnia symptoms to participate in
the randomized trial but 212 of these did not grant access to medical records and/or did not
endorse further contact.

Participation rates and subject characteristics in the randomized trial
Of the 998 eligible subjects, 164 were excluded at the phone contact (Figure 1). Forty-four
percent of the remaining respondents attended the first group self-management class.
Participants and non-participants did not differ in pain severity or interference with daily
functioning, insomnia severity, depression symptoms, or prescription of opioid or sedative-
hypnotic medications (Table I). Participants were significantly older (t=-3.4, df=822,
p=0.0007) and more likely to be retired than non-participants (χ2=42.9, p<.0001), but
differences in other demographic characteristics were non-significant. Non-participants who
refused at the phone screening were more likely to be male (χ2=7.48, p=.024) and less likely
to be retired (χ2=9.31, p=.0095) than those who either did not complete the baseline
assessment or attend any classes. There were no significant clinical differences between the
groups of non-participants, although the 14 people who completed both baseline
assessments and did not attend any groups had slightly worse pain, insomnia, and depression
scores.

DISCUSSION
Study findings support the need for evidence-based treatment programs targeting comorbid
pain and sleep in older adults with OA. Among individuals found to have clinically
moderate to severe levels of pain and sleep symptoms, 44% ultimately participated in a
randomized trial comparing three group-format behavioral interventions. This illustrates
significant interest among older persons in self-management strategies for improving
clinical symptoms of OA, and shows the feasibility of recruiting large numbers of older
adults into treatment programs with low-cost outreach methods.

Participants who volunteered for the intervention were similar to those who declined to
participate, differing only in age and retirement status. This suggests that logistical issues
such as time availability determined participation, not clinical levels of pain, sleep, or mood.
This finding is consistent with that of a previous study examining the predictors of
participation in back pain self-management groups (26). The fact that participants did not
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have higher levels of pain intensity or severity of insomnia symptoms than non-participants
supports the generalizability of trial results to the target population from which study
participants were recruited. It also suggests that a group-format, behavioral self-management
intervention is equally acceptable to persons who are more severely affected as to persons
with mild or moderate symptoms.

Our findings should be considered in light of study strengths and limitations. Strengths
include the recruitment strategy which targeted older adults diagnosed with OA who were
members of a large integrated health care plan and who did not have a known primary sleep
disorder or neurological condition. Our overall survey response rate (55%), though similar
to that of previous studies involving OA self-management programs in primary care (27),
could result in non-response bias. The data presented here may not be representative of other
community or primary care settings, particularly those in regions with different
sociodemographic characteristics than Seattle.

Nevertheless, the study provides valuable prospective information on the potentially
important clinical characteristics of a large sample of older adults with OA, and suggests
that treatment programs designed to target comorbid pain and insomnia in this population
would be relevant and attractive to a wide range of individuals with diverse symptom
profiles.
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Figure 1.
Study eligibility and enrollment flow chart
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Table I

Comparison of clinical trial participants (subjects eligible for the intervention who attended the first class)
versus non-participants (eligible but did not attend any classes)

Participants
(n=367)

Non-Participants
(n=467)

p-value

Demographics

   Mean age (SD) 72.9 (8.2) years 70.8 (9.3) years 0.0007

   Gender (female) 78.5% 74.5% 0.18

   Education

     ≤ 12 years 12.5% 12.8% 0.10

     Some college 34.1% 40.9%

     College graduate 53.5% 46.4%

   Employment

     Retired 78.5% 58.8% <0001

     Full-time work 8.0% 21.5%

     Part-time work 9.1% 10.1%

     Other 4.4% 9.7%

   Racial status

     White 90.1% 86.8% 0.15

     Nonwhite 9.9% 13.2%

   Marital status

     Married/living as married 53.7% 54.1% 0.42

     Never married 5.0% 6.2%

     Separated or divorced 19.4% 22.0%

     Widowed 21.9% 17.8%

Clinical variables

   Pain intensity / persistence

     # pain days, past 3 months 80.7(19.3) 81.0(19.3) 0.84

     Average pain intensity (0–10), past 3 months, mean (SD) 5.5(1.5) 5.6(1.6) 0.28

     Worst pain intensity (0–10), past 3 months, mean (SD) 7.9(1.5) 7.7(1.6) 0.18

   Interference / activity limitation

     Interference with daily activities (0–10), last 3 months, mean (SD) 4.6 (2.2) 4.8 (2.2) 0.24

     Restricted activity days, last 3 months, mean (SD) 32.0 (33.3) 33.6 (34.4) 0.53

     Chronic pain grade 0.67

       Grade II 32.1% 33.5%

       Grade III or IV 68.0% 66.5%

   Insomnia Severity Index (ISI) (0–28), mean (SD) 12.8(4.8) 12.6(4.7) 0.58

     ISI score = 15+ 36.5% 32.3% 0.20

   Patient Health Questionnaire depression scale (PHQ) (0–24), mean (SD) 8.0(5.4) 8.2 (5.4) 0.44

     PHQ score = 10+ 30.5% 34.4% 0.48

Pain and sleep medication prescriptions

   Any opioid RX past 90 days 24.5% 28.0% 0.26
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Participants
(n=367)

Non-Participants
(n=467)

p-value

     Days supply opioids RX, mean (SD) 10.0(25.9) 10.4(27.7) 0.77

     45+ days opioid RX 9.0% 9.0% 0.98

   Any sedative-hypnotic RX past 90 days 15.8% 18.5% 0.31

     Days supply sedative-hypnotics RX, mean (SD) 7.1 (20.3) 7.6(21.0) 0.83

     45+ days sedative-hypnotic RX 7.1% 7.1% 0.99

SD, standard deviation
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