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Abstract

Older women with knee osteoarthritis, a highly prevalent and debilitating joint disease, often experience greater
physical disability, cognitive distress, and excess pain, when compared to men with the same disease. To better
understand the factors potentially contributing to this discrepancy, this present retrospective analysis of 18
women with a mean age of 71 years and mild to moderate knee osteoarthritis specifically strove to detail the
presence of any consistent sleep disturbance, along with possible clinical correlates, including pain self-efficacy
and others on a single test occasion in the absence of intervention. After a series of salient validated survey
questionnaires and demographic data forms were completed, they were reduced and subjected to descriptive
and correlational analyses. Results showed: 1) Sleep disturbances during the past week occurred in more than
50% cases to various degrees; 2) Those with lower levels of perceived pain self-efficacy for managing night pain
had more frequent episodes of sleep ‘restlessness’ in the past week (r=-.63; p=.01); 3) Pain self-efficacy item
scores for sleep were significantly correlated with the individual’s overall confidence in their ability to reduce
overall pain (r=.65; p=.01),their depressive symptom scores (p=.01), feeling sad (p=.02), their visual analogue
pain intensity scores (p=.01), Arthritis Impact Measurement scores (r=.05) and feeling depressed (p=.03). 4)
The sleep variable was unaffected by age (p=.21), or body mass (p=.90), and had no bearing on ambulatory
capacity (p=.34) or directly on pain (p=.05), or the composite pain self-efficacy score (p=.05). It is concluded a
sizeable number of older women with knee osteoarthritis may experience sleep disturbances, and feel less than
efficacious in managing night pain, and may hence be at risk for excess pain and depression if intervention is
not forthcoming.
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INTRODUCTION

Osteoarthritis, a prevalent disabling joint disease
affecting many older adults [1] frequently affects one
or more compartments of one or both knee joints [2].
Associated with significant functional disability, joint
stiffness and pain [3], among other key physiological
impairments [4], the disease is seldom responsive to
current non-pharmacologic or oftentimes surgical
approaches. A disease with no known cause, nor
cure, and one where women are often affected more
frequently than men [5-8], as well as more intensely
than men [9], research has pointed to the fact that

the disease, is not only a physically challenging one,
but one commonly compounded by varying degrees
of emotional distress, including depression and/or
impairments of general health, vitality, and reduced
life quality [5, 10, 11]. More recently, the role of
negative personal beliefs, as well as sleep disturbances
[12] has also been discussed in efforts to target
possible osteoarthritis correlates that are amenable
to modification.

However, even though numerous studies conducted
in the last 30 years have examined some of the
aforementioned factors in isolation, very few have
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focused on examining aspects of the disease such as
sleep, and none directly assessed if self-efficacy for
sleep related management purposes, a dimension of
the construct of pain self-efficacy (an individual belief
denoting the extent of one’s confidence to control
various aspects of pain through behavioral and other
strategies) may be an important correlate of the
disease accounting for the greater disease burden
experienced by women with knee osteoarthritis
than men and its disabling features in its own right.
Since sleep attributes, as well as pain self-efficacy
attributes appear to influence osteoarthritis and its
symptoms independently, it seemed reasonable to
examine if the extent to which patients’ perceptions
about their ability to cope with their possible sleep-
associated limitations would be related to the overall
extent of any prevailing sleep disturbances. Since
knee osteoarthritis disability is common among
community dwelling middle aged and older women,
but who may suffer more than men with the same
disease presentation [5] this exploratory study chose
to focus on establishing if there is any link between the
pain experienced by this group, their ability to sleep
through the night, and their perceived confidence they
could control any emergent night pain. This does not
exclude the possibility that these variables are salient
among men with knee osteoarthritis, but the target in
this study was delimited to women.

To this end, thisreportdescribes selected observations
compiled from reports of 18 women 59 years of
age or older with radiological and clinically verified
unilateral or bilateral knee joint osteoarthritis living
in the community drawn randomly from a larger
sample of similar women. The women were generally
considered healthy, none had had surgery, and none
were scheduled for surgery. All were deemed eligible
to enter a community based exercise associated study.

Among the specific variables of interest reported here
are those assessed at baseline, and that included the
extent to which these subjects reported having restless
sleep issues as described on a 1-4 point Likert scale
of increasing duration in the past week (this scale
ranges from rarely or none of the time or less than 1
day/week, to most or all of the time or 5-7 days per
week. In addition to basic demographic and disease
associated features, a validated measure of overall pain
self-efficacy expressed as a summative score of 5-item
scores ranging from 10-100 (low-high confidence),
as well as the item scores were specifically sought

as a previous larger study showed the item related
to the subject’s perceived self-efficacy for ‘overcoming
sleep challenges due to pain’ to be the most salient in
the Arthritis Self Efficacy Pain scale relative to pain.
Secondarily, it was of interest to assess if the pain self-
efficacy item score mentioned here would have any
correspondence to overall pain, depression, pain self-
efficacy cumulative scores, function, age, and body
mass characteristics, as well as if the degree to which
sleep might be disturbed and its association with age,
disease status, body mass, and pain.

This particular focus was taken in light of emerging
data concerning sleep issues in the context of pain,
suffering, as well as the degree to which self-efficacy
attributes are related to pain. Women were studied
independently because they suffer more than men
with this condition and may suggest they have
some unique characteristics that are overlooked in
more inclusive studies. Since deficits in self-efficacy
attributes are generally amenable to behavioral
specific-intervention, it was decided to explore item as
well as aggregate pain self-efficacy scores, because the
item scores may clearly contain unique information.

It was hypothesized that:

a. A sizeable number of the presently observed
cohort would report encountering some degree
of restless sleep over the course of a regular week
and this would range from modest to impactful
in severity.

b. Based on prior work, it was anticipated that the
extent of the subject’s confidence to overcome
sleep issues due to pain would be an important
pain self-efficacy attribute that would vary
inversely with sleep quality perceptions.

c. Those with higher self-efficacy scores for
overcoming sleep challenges would have less
pain, depression, and more overall confidence to
manage their pain.

Since innumerable studies have failed to account for
the persistent pain women with knee osteoarthritis
have reported experiencing, it was felt results of this
exploratory study could help to drive future hypotheses
and research. Moreover, the results were expected to
inform clinicians about what might prove especially
valuable for enhancing functional independence and
health related quality of life in women with similar
personal characteristics.
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The specific questions of interest were:

1. Do a sizeable number of women with knee
osteoarthritis experience one or more sleep
disturbances during a regular week?

2. What are possible key sleep correlates among a
sample of typical community dwelling women
with established radiographic and clinical
evidence of knee osteoarthritis?

3. What can the data reveal that will help advance
recommendations for reducing the risk of
excessive disability among a similar group of
women?

MATERIALS AND METHODS

Records of an available sub-sample of 18 community-
dwelling women drawn from a larger sample of 47
womenwithradiological confirmedkneeosteoarthritis
of one or both knees were examined. All had either
the medial or lateral compartment osteoarthritis of
grade II severity, and could walk independently with
or without assistive devices.

Excluded were men, women with rheumatoid arthritis,
or definitive arthritis of other joints, as were those
with any neurological impairment, an uncontrollable
or unstable medical condition, or those unable to
follow instructions or basic English. All subjects
had consented to being assessed for eligibility in an
exercise study.

Among the self-reports completed by eligible subjects
were items on: The Arthritis Impact Measurement
Scale (AIMS)(Physical, Health, Pain and Impact
Subscales)[13], The Center for Epidemiological Studies
Depression Scale (CES-D)[14], a 10 cm long Visual
Analogue Pain Scale where 0 was no pain [15] and the
Arthritis Self-Efficacy for Pain and Other Symptoms
Scales [16]. Demographic variables included age,
numbers of affected joints, disease duration, comorbid
health status, height, and weight. Self-reported sleep
disturbances over the last week were reported on a
1-4 point scale where 1=rarely or none of the time;
2=1-2 days; 3=occasionally or 3-4 days; and 4=most
days or every day, and scored by collapsing the 4
scores according to standard procedures. Standard
body weight (kg) and height (m) measures were used
to derive a body mass index (w.h ) for each individual.
Depression using the CES-D was estimated by
summing the 20-item scores, which could range from

0-60, with a cut-off point for depression of 16. Total
distance walked in 6 minutes at self-paced speed on
a standardized level indoor walkway, level of exertion
following this using Borg Perceived Exertion Scale
(0-15), levels of sadness (1-4), and other emotional
factors were itemized from the CESD.

The data were entered systematically into an Excel file
and then selected descriptive statistics, and inferential
tests including correlations that could potentially
addressthestudy questions were calculated using SPSS
version 23.00. Here, the prevalence of sleep issues,
plus demographic and disease correlates, especially
cognitive status and perceptions concerning personal
efficacy for managing sleep were of key import. The
significance level was set at p<0.05, and although
the sample was small, a power analysis showed 18
subjects would be sufficient to demonstrate significant
interrelationships between the selected demographic,
pain and sleep efficacy variables.

RESULTS

As outlined in Table 1, which portrays the mean and
range of scores recorded for the present group as
regards the key variables of present interest, this
cohort was somewhat typical of functional grade
1 or 2 osteoarthritis disability levels and a group
not generally in severe pain, nor suffering to a great
degree from depression. However, more than 50%
described sleep challenges in some form that ranged
from no disturbances to disturbances 4-7 nights
per week, regardless of whether they suffered from
unilateral knee joint osteoarthritis, or bilateral knee
joint osteoarthritis, with slightly more challenges for
those with bilateral joint disease (see Figure 1). Those
who reported one or more weekly disturbances of
sleep, did not appear to have distinctive age, or disease
duration profiles, but tended to have less confidence
to secure a good nights’ sleep without pain, as well as
in their ability to reduce pain specifically. Sleep was
slightly more affected if subjects were categorized as
having a cardiovascular health condition (mean: 1.67,
CI .40-2.9’ verses 2.00, CI 1.17-2.82, or one or more
comorbid health conditions, or higher pain levels.
Pain self-efficacy scores as regards sleeping with
pain, which appeared to be the strongest correlate
of the sleep data, ranged from 10-100 with a mean
of 72.35+26.35 implying a general lack of optimal
confidence in this respect. That is, subjects who were
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generally less than confident about their ability to
optimally limit or reduce their pain experience during
sleep periods reported slightly more weekly sleep
challenges than those classified as having high self
efficacy for reducing night pain (1.78 vs 2.00 mean
scores). The former also tended to have more pain,
higher depression scores, and lower overall pain self
efficacy scores, and less confidence to deal with fatigue,

regardless of age. At the same time, those categorized
as having depression had a much increased chance of
reporting sleep challenges, as did those with modest
pain self-efficacy levels, those with ‘good’ pain self-
efficacy rating scores reported fewer sleep incidents
than those with limited pain self-efficacy, along with
those who had pain in two or more joints, or were in
fair versus ‘excellent’ health [see Tables 2 and 3].

Table 1. Basic Descriptive Characteristics of Knee Osteoarthritis Cohort (N=18).

Variable Statistics
Age (Years)

Range 59-84

Mean+SD 70.11+7.5
Disease duration (Years)

Range 4-50

Mean+SD 12.83+11.3
Morbidity count {N}

Range 0-4

Mean+SD 1+1.1
Body mass index (h.w-2)(BMI)

Range 23.5-33.2

Mean+SD 27.9+2.9
Depressive Symptoms (CESD)

Range 0-25

Mean+SD 9.39+6.9
AIMS Impact Score 0-10 Rating Scale

Range 0-7.5

Mean+SD 3.61+2.6
VAS Pain Score 0-10 Rating Scale

Range 1.0-10.0

Mean+SD 4.6+3.0
Perceived Exertion 0-15 Borg Rating

Range 9-14

Mean+SD 11.3+1.7
*Pain Self Efficacy 5 Point 10-100 Scale

Range 34-100

Mean+SD 73.9+19.03
*Item 3Pain Self Efficacy- Sleep 10-100

73.9+26.4

Sleep score 1-4 Point Numeric Scale

Range 1.0-4.0

Mean+SD 1.94+1.06
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Table 2. Significant Sleep Related Pearson Product Moment Correlates Among Cohort (N=16) (p<0.05).

Restless Sleep Pain Pain SE PSE1 PSE3
(1-4) VAS (1-10) ASES (10-100)
r .502 -478 -503 .778
p .040 .052 .040 .001

Abbreviations: ASES=arthritis self-efficacy scale; PSE1; Pain Self efficacy Item 1; PES2; Pain Self-efficacy Item
3; VAS visual analogue pain scale

Table 3. Selected Zero Order Correlates between Pain Self Efficacy for Sleep Scores and Key Functional and
Cognitive Measures (N=18).

Night Pain SE Score Disease Impact  Pain Depression Pain SE Borg Exertion Score
ASES Pain Item 3 AIMS VAS CESD ASES Pain  (1-15)
(10-100) (1-10) (1-10)  (0-60) (10-100)

r -473 -.540 -.631 706 -.398

p .047 .021 .005 .001 102

Abbreviations: Al<S=arthritis impact; ASES=arthritis self-efficacy pain score; CESD=depression scale score.

Table 4. Sample of Data from a Subject 72 Years- with Left sided knee OA-Tracked over One Year

Time Sleep Rating PSE3 Borg Score 6 min walk Weight
(1-4) (10-100) (1-15) ft. Ibs
1 1 80 12 1194 1271b
2 2 70 13 1168 1301b

B Unilateralcases M Bilateral cases

1 2 3 4

Category of Distubances

Figure 1. Numbers Reporting Restiess Nights/Past Week
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DISCUSSION

Osteoarthritis of the knee, a progressive joint disease
commonly produces a multi-dimensional clinical
syndrome, which often includes intractable symptoms
of pain, fatigue, functional, occupational and social
limitations, especially in women. Associated with a
variety of pathological changes such as joint instability
and malalignment, as well as psychological symptoms
such as anxiety and depression, the disease can
progressively impair the musculoskeletal functioning
and life quality of the sufferer quite significantly.

However, despite years of research very little progress
has been made to understand the interaction of
underlying disease symptoms as this relates to excess
disability prevention as well as treatment of this
condition. While the role of obesity and aging has been
studied to some degree, cognitions and sleep related
problems that may contribute to obesity as well as
the ambulatory limitations among this patient group,
along with self-efficacy attributes that may influence
osteoarthritis disability and depression among other
factors are relatively unexplored among samples of
women who are generally found to suffer more from
this disease than men and have differing self-efficacy
profiles [18, 19].

In the present exploratory case analysis, which was
restricted to active community dwelling older women
with verifiable knee osteoarthritis of one or both
joints, the focus was placed on the association between
affective subjective responses of pain, depression,
pain related sleep efficacy and sleep disturbances-a
possible correlate of fatigue, overweight, activity
limitations. The operational definition used to include
or exclude potential study candidates required all to
have radiographic and clinically verifiable disease as
identified by a physician of one or both knees.

To support the view that age is only one variable that
may influencethenatural history ofknee osteoarthritis,
the extent of pain as reportedly experienced in the last
week-a variable that shows an exponential increase
over time and a risk factor for developing disability
[30] was assessed, along with sleep, pain self-efficacy
and depressive symptoms among other factors.

The finding that the degree of sleep experienced by
the subject, which was compromised in more than 50
percent of respondents, was correlated with their pain
was expected, but the further finding that self-efficacy

scores for controlling pain when sleeping - that
provided aggregated responses to the question ‘How
certain are you can keep arthritis pain from interfering
with your sleep? also a significant correlate, is a novel
observation.

Thus the hypotheses of this study were generally
supported, despite obvious limitations, and may be
important, because when examined more closely,
this pain self-efficacy correlate relating to night pain
was associated not only with sleep quality, but with
depression, and pain.

Moreover, while these cross-sectional findings are
clearly only exploratory, and cannot separate cause
from effect, they are commensurate with findings of
the negative impact of low self-efficacy [31], sleep
disturbances [32], and pain [33] that increases with
the severity of the disease [24].

In addition, while several other variables traditional
measures were conducted, none were as closely
linked to sleep as low pain self efficacy for offsetting
night pain, a strong correlate of depression and pain.
This latter finding that this only the item score on
the arthritis pain self-efficacy scale was significantly
correlated with pain, was observed in a larger study
of both men and women [17]. Itis also consistent with
whatwe know about the increasingimportance of both
sleep and self-efficacy attributes, as well as depression
in the context of ameliorating knee osteoarthritis. It
also clearly draws attention in our view to the need to
specifically examine the role of Lorig et al’s arthritis
pain self-efficacy survey items [16] independently, as
well as collectively in both in research and practice
contexts.

Other data from the sickle cell disease research
[20] reveal that although some individuals (16.7%)
reported sleeping very well, the majority (83.3%)
do not sleep very well, and a greater number of
individuals (93.3%) reported having some pain, which
is not dissimilar from those with painful arthritis, as
outlined by Davis et al. [19]. Among those adults with
chronic pain, Adegbola et al. [20] concluded that the
concept of self-efficacy was of special importance in
efforts to maintain a stable quality of health among
the population.

Diaz-Pedro et al. [21] who studied fibromyalgia a
painful muscle disease found subjective poor sleep
quality among all their participants. In addition,
pain correlated with subjective and objective sleep
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parameters, self-efficacy, anxiety, and, marginally,
with depression. The mediated regression analysis
suggested that the best models to explain the impact
of pain on anxiety and depression included, as
mediators, subjective sleep quality, objective sleep
efficiency, and self-efficacy, which explained 34% of
the variance, with objective sleep efficiency being the
mediator with the highest influence.

More recently, a negative long term impact of poor
self-efficacy on the mobility performance of women
affected by knee osteoarthritis [22] has reinforced
the importance of this construct in the context of
osteoarthritis, while other research continues to
indicatesleepisassociatedwithaltered painprocessing,
which varies by gender [23], and is more likely to be
problematic in those osteoarthritis cases with higher
numbers of comorbid conditions, cardiovascular
diseases, pain in more than one joint, disease severity
[24], and those in low versus high health status. The
latter health issues are more than likely to prevail
among the older adult with osteoarthritis than not,
thus drawing further attention to the possible clinical
salience of the current data. They also draw attention to
the fact that for advancing the ability of the older adult
to self-manage their osteoarthritis, while minimizing
their disability, factors other than the mainstream
physical correlates of the disease should be regularly
assessed and targeted as implied by Nazarinasab et al.
[25]. Indeed, it seems that if improvements in either
sleep or the patient’s ability to be more confident
about controlling pain when trying to sleep-along
with pain relief directives are employed as reasonable
intervention points, especially in those with two or
more pain sites [26], the potential to impact patients
both physically speaking as well as cognitively
speaking, especially in the presence of depression,
poor self-rated health, and cardiovascular disease, the
outcomes will undoubtedly be greatly increased as
discussed by Viitiello et al. [27], Rosemann et al. [28],
Wilcox et al . [35] Sugai et al. [36], Chen et al. [37] and
Woolhead [38].

CONCLUSION

Knee joint osteoarthritis, a highly debilitating chronic
health condition with no known cure, progressively
affects the functional ability and life quality of many
adults, especially women, extremely adversely.
Although the risk factors for knee osteoarthritis have
often been deemed to be largely neuromuscular or

biomechanical in origin, rather than reflective of
health behaviors and cognitive factors, the extent and
quality of sleep, factors linked to sleep disturbances,
such as obesity, pain self-efficacy and depression are
increasingly being discussed as playing a possible
mediating or moderating role in influencing the
disease progression. In particular, recent research
points to the fact that helping patients with knee
osteoarthritis to have a good night’s sleep may prove
more helpful than not in efforts to reduce fatigue,
associated depressive symptoms, as well as pain, and
to maintain a healthy weight, but whether or not any
of these factors differentially impact women or even
present as significant correlates among women with
typical disease characteristics is unknown.

This present exploratory analysis, while restricted to
women and selected variables of interest, has clearly
indicated that a regular assessment of sleep quality,
and self-efficacy for controlling pain, especially
at night, can potentially assist in efforts to better
understand individual disease presentations, as well
as to tailor recommendations more specifically. To
establish if this linkage specifically affects women
more than men, further research in this regard is
strongly encouraged and may yet prove insightful in
enlarging our understanding of knee osteoarthritis in
women and men.

As knee osteoarthritis is a leading cause of increasing
functional impairments in aging adults, and since it
deteriorates slowly, rather than rapidly [29], and very
few efficacious forms of intervention exist [34], it is
possible that more standardized universal efforts to
assess the knee osteoarthritis patient’s pain levels,
plus their sleep quality, and confidence for controlling
night pain early on in the disease process, as well as
carrying out periodic health checks, can potentially
offset the rate and magnitude of any ensuing disability
quite markedly. This is owing to the strong association
observed in this study, even when other commonly
recognized factors are considered, such as obesity, and
the fact pain control self-efficacy at night is strongly
associated with pain, depression, sleep difficulties,
and overall pain self-efficacy.

However, until more research is forthcoming, it still
seems that the importance of sleep and high self-
efficacy for managing pain in the context of patient
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care should not be overlooked, especially among those
with the most severe knee osteoarthritis who are
subject to nocturnal pain increases and depression
[34, 36, 39, 40].

The validity of the schematic representation of the
correlates of sleep and pain self-efficacy shown below
should also be carefully examined in other patient
groups, including men.

Osteoarthritis

Sleep
Problems

Low Pain Self-
Efficacy

Figure 2. Schematic Representation of Interplay of Sleep and Knee Osteoarthritis
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