American Journal of Medicine Studies, 2013, Vol. 1, No. 3, 11-18
Available online at http://pubs.sciepub.com/ajms/1/3/1
© Science and Education Publishing
DOI:10.12691/ajms-1-3-1

Depressive Symptoms among Community-Dwelling
Older Adults with Mild to Moderate Knee Osteoarthritis:
Extent, Interrelationships, and Predictors
Ray Marks*
1

Department of Health and Behavior Studies, Columbia University Graduate School of Education, Teachers College, New York, USA
*Corresponding author: rm226@columbia.edu

Received July 29, 2013; Revised August 18, 2013; Accepted August 20, 2013

Abstract The present cross sectional study strove to examine the prevalence and extent of comorbid depressive
symptoms and its relationship with pain, function, disease impact, body mass index, medication history, and selfefficacy for managing pain, and other symptoms among a cohort of generally healthy older knee osteoarthritis (OA)
patients with mild to moderate disease. Data previously collected on 71 generally healthy active women and 15 men
with either unilateral or bilateral knee mild to moderate knee osteoarthritis, mean age, 72.47+7.15 years were
analyzed with correlation analysis and descriptive statistics using the SPSS program. Analyses revealed: 1. More
than 20% of the present cohort could be categorized as having severe clinical depression using a more stringent cutoff point than the standard, even though none were being treated for this condition; 2) Cases categorized as
exhibiting depressive symptoms indicative of depressed mood tended to have more pain, worse mobility, and lower
self-efficacy perceptions than those who were not exhibiting such symptoms; 3) Those with low self-management
related self-efficacy were more likely to report depressive symptoms than not (p <.01). It is concluded that it is
essential to routinely screen older adults with early stage osteoarthritis of the knee for depression, as well as their
beliefs about their ability to manage their disease in efforts to reduce the immense disability burden of knee
osteoarthritis.
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1. Introduction
Osteoarthritis, the most common joint disease affecting
older people, causes appreciable pain, disability, and
reduced life quality [1,2,3,4,5]. Principally due to
symptoms arising from the pathological breakdown of the
cartilaginous lining and underlying bony structures of one
or more joints, [6,7] late stage or advanced osteoarthritis
can be extremely debilitating [8,9]. Often attributed to the
wear and tear processes of aging, a variety of potentially
remediable medical comorbidities, joint overload, obesity,
and biological factors may hasten its advancement
[10,11,12]. Emerging data also reveal the disease process
may be influenced adversely by a variety of psychological
factors such as depression [13-19] and/or the self-efficacy
beliefs held by the affected individual [20,21], both
mutable factors.
However, even though comorbid depression has been
linked to reduced adherence to and effectiveness of pain
interventions, poor health outcomes, plus increased
medical costs [5,22,23], few current clinically oriented
osteoarthritis studies even mention the possible role
depression might play in moderating or mediating the

disease process [3,24]. Moreover, very few have examined
older adults with early stage, as opposed to the later stage
disease, even though early recognition and treatment of a
depressive disorder may be most relevant in those with
minimal to moderate disease [25,26]. Self-efficacy,
another factor related to wellbeing and depression [20,27]
is also not well explored in the current literature in relation
to improving our understanding of factors specifically
related to the elderly adult with mild to moderate knee
joint osteoarthritis that might improve outcomes, despite
its long well established linkage to self-management and
adherence that has been demonstrated in the arthritis selfmanagement realm, in general, for more than 30 years.
Since depression is often an overlooked or under
recognized correlate among adults with medical health
problems [29], and its presence may seriously impact selfmanagement activities advocated for assisting people with
knee osteoarthritis, we felt it important to examine the
extent to which individuals with moderate knee
osteoarthritis could be expected to be experiencing
concomitant depressive feelings, as well as possible
predictors of this. We were curious to examine if adults
living in the community might be experiencing lower than
optimal quality of life due to factors such as cognitions
that are often neglected in the context of the medical
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model or not discussed directly in the relevant research [3],
and if so, what the implications might be as far as
intervening and treating the condition effectively.
We specifically examined whether the hypothesis
generated by Knoop et al. [19] was valid for our sample;
that is whether 20% would be categorized as experiencing
a depressive phenotype; and second, whether the
relationship between the presence of depressive symptoms
and other common disease correlates would be a
potentially important one, given that depression is often
linked to obesity, as well as pain, and function, but these
interrelationships and their relevance for guiding treatment
are not always clearly integrated.
The goal was to heighten our understanding of the
nature of this highly prevalent and disabling health
condition, and to help guide future research and
intervention directives to minimize the disease burden. In
keeping with the exploratory nature of this study, we
employed a cross-sectional, descriptive approach with
some analytic computations to document the presence of
depressive symptoms among a sample considered to be
mentally healthy and active.
In accord with Knoop et al. [19] it was hypothesized
that a substantive percentage of the present sample would
report depressive symptoms of sufficient magnitude to
qualify as having a possible severe mood disorder even
though none had a history of depression and none were
receiving treatment for depression; 2) the prevailing
disability of the sample would be related in part to the
magnitude of the reported depressive symptomology
scores; 3) pain would be the strongest predictor of
depressive symptom magnitude.

2. Materials and Methods
2.1. Sample
Of the available existing records of 100 cases of knee
osteoarthritis originally recruited through the cooperation
of local rheumatologists and primary care practitioners as
part of an ethically approved hospital based clinical study
in a large North American metropolitan area, we deemed
86 cases eligible to be included in the present analysis. All
cases selected for study had to have radiographic and
clinical evidence of mild to moderate knee osteoarthritis,
as opposed to severe disease, had to be at least 60 years of
age, generally healthy, and living independently in the
community.
None
had
inflammatory
arthritis,
osteoarthritis of other joints, severe knee osteoarthritis,
comorbid cognitive impairments, or uncontrolled cardiac
conditions, and all had been receiving medical care, but no
form of physical intervention for their osteoarthritis.
Since this research was specifically designed to focus
on examining mutable factors associated with moderate as
opposed to severely disabling disease, only participants
categorized as being typical of the functional stages 1 or 2
of the condition, where the cartilage lining the joint is
experiencing a breakdown of its substance and surface,
but where the joint structure is not severely disrupted were
studied. As well, to highlight the fact that depression, a
mutable factor, is often overlooked as a significant
problem among older adults with early stage knee
osteoarthritis, only those with no mental health history

were studied. This approach was adopted in the belief that
very little is known about the characteristics of early stage
knee osteoarthritis, and whether more could be done
during this time period to minimize the disability.

2.2. Procedures
After providing informed consent, all participants had
attended a single standardized assessment session where
their demographic and clinical characteristics were
recorded in a systematic way. The demographic features
assessed included: age (years), gender (male or female),
body weight (kg), body height (m), medical history
(including name of pre-existing health condition, and
numbers of these health conditions). The clinical features
included measures of pain, functional impact of the
disease, depressive symptoms, walking speed, walking
endurance, perceived exertion after walking for six
minutes at self-paced speed, and self-efficacy for pain and
other symptoms management, variables most consistently
studied in the literature detailing knee osteoarthritis
disability and its outcomes.

2.3. Instruments
The specific instruments used to capture the desired
data were questionnaires with known validity and
reliability, including a 10 cm long visual analogue (VAS)
pain scale, where 0 represented least possible pain and 10
represented worst possible pain; the Arthritis Impact
Measurement Scale (AIMS) [30] a measure of functional
health that indicates how well a subject believes they are
doing given all the ways arthritis can affect them as
reported on a scale of 0-10, where a score of 0 indicates a
subject is doing ‘Very Well’ and a score of 10 indicates
they are doing ‘Very Poorly’; and a depression measure
known as the Centers for Epidemiologic Studies
Depression scale (CES-D) [31], which assesses the selfreported frequency of depressive symptoms experienced
in the past week in response to 20 questionnaire items
comprising six scales reflecting major depression
dimensions rated on a 0-3-point Likert scale, where higher
scores indicate more frequent depressive symptoms in the
past week. These scores could range from 0-60, with
higher scores indicating more depressive symptoms [31].
The instrument also provides guidance for categorizing
depression into degrees of severity ranging from mild to
severe as follows: scores 0-9=no depression; 10-16=mild
depression; 17-26 moderate depression; 27-60 severe
depression [31].
To further examine if extent of depressive mood was
related to one or more clinical variables, a cut-off point for
differentiating high depressive symptoms from low rates
of symptoms of 16 as described by Knoop et al. [19] and
Comijs [32] and the developer [31], plus a higher cut-off
point of > 20 was used to minimize false positives [31].
This dichotomous categorization of the CES-D score
based on cut-off points of both 16 and 20 was used to
represent the presence of low-mild versus moderate-major
depressive symptoms, and data were coded as 0 to denote
the presence of low depressive rates, and 1 to denote high
rates. Other variables assessed were free and fast speed
walking velocity and walking distance achieved in a six
minute period at a regular pace [33] using an electronic
recording device, plus perceived exertion after walking for
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six minutes using a subjective rating scale ranging from 115 (low-high exertion).
Self-efficacy or confidence beliefs with respect to pain
and other symptoms management scores as outlined by
Lorig et al. [34], where a 10 represents low confidence or
certainty and 100 represents high confidence or certainty
for 5 and 6 subscale items, respectively was also recorded.
These data were also examined using 30 point gradations
to depict Low (10-40), Moderate (41-69), and High selfefficacy beliefs (70-100).

2.4. Analysis
All desired data were systematically transposed onto an
excel spreadsheet and analyzed using SPSS version 19.00.
In addition to reporting descriptive outcomes, crosstabulations, and correlation analyses, logistic regression
was used to examine predictors of more severe versus less
severe depressive symptoms. Linear regression using enter
and backward step-wise approaches were conducted on
the statistically significant correlates of the composite
depression symptomology scores identified in the
univariate analyses to determine the predictors of
depressive symptom severity.
More specifically, this study examined the frequency
with which depressive symptoms were reported in the
sample, the magnitude of these symptoms, where present,
and the strength of the relationship between pain, the
presence of depressive symptoms, the magnitude of the
depressive symptom scores, and levels of self-efficacy for
pain and other-symptoms management, and ambulatory
status. A level of p < 0.05 was considered significant.

3. Results
The present sample of 71 women (mean age
72.49+7.19 years) and 15 men (mean age 73.33+7.18
years, range 60-89 years) with either unilateral (N=48) or
bilateral knee joint osteoarthritis (N=38) and their
demographic and clinical features are shown in Table 1.
As indicated by the average numbers of pre-existing
conditions of 0.9+.9 this was a relatively healthy sample
with few comorbid health conditions. Based on their
weight and height data, and an average body mass index
(w.h-2) of 28.2+4.4 (range 20.8-40.2), the majority were
overweight, while some were normal weight, underweight,
or excessively obese. All were receiving medical care for
their condition, but none were being treated or had ever
received treatment for any form of mental health problem.
Based on their average pain scores as experienced in
the past week using a 0-10 point visual analogue pain
scale were 4.8+2.8, and the cumulative disease experience
recorded on the Arthritis Impact Measurement Scale [30]
ranging from 0-10 with higher numbers denoting worse
conditions was 4.9+2.0, it can be assumed most were
experiencing only modest levels of pain and impairment.
This was borne out by their average self-paced walking
distance achieved in 6 min of 362+115 m in the absence
of any assistive devices, and their fast and self-paced
walking velocities as recorded on level of 51.90+15.40
and 47.20+14.61 m.min-1 respectively, despite their
average perceived exertion scores recorded at the end of
the distance walking test of 12.09+2.13, that suggested
this was quite high, on average.
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Moreover, despite their generally modest pain levels or
reported pain, the composite self-efficacy scores for pain
control that represent 5 related items, showed most or 56%
of participants studied were not highly confident they
could effectively control or manage their pain. Similarly,
as shown in Table 1 their confidence as regards their
ability to control symptoms other than pain, a composite
score representing 6 related items, was less than optimal,
with a mean of 70.3+22.12 (range 10-100) and again
suggested only 44% were highly confident to meet the
challenges brought on by the condition other than pain,
including fatigue, and managing depressed feelings.
Based on the CES-D scores, where scores of 16 or
higher are generally used as a cut-off score denoting
possible depression [31], 24 or 27.9% of the cohort was
categorized as having an elevated risk of depression.
When applying a more stringent cut-off score of 20,
20.9% of the cohort were categorized as having moderate
to severe depression even if this was not verified clinically.
This was comparable to the 20% categorized as having
moderate to severe depressive symptoms as categorized
by the four dimensions of severity proposed Radoff [31].
Table 1. Characteristics of Study Subjects (N=86)
Variables
Mean+SD
Min Max Range
Age (year)
72.5+7.2
60
89
29
No. preexisting conditions
.9+.9
0
4
4
CES-D Scores ( 0-60)
12.0+9.3
0
40
40
Body mass index (w.h-2)
28.1+44.4
20.8 40.2
19.4
VAS Scores (0-10)
4.8+2.8
.0
10.0
10.0
AIMS Impact Score (0-10)
4.9+2.0
1.0
10.0
9.0
Self-paced velocity (10 m)
47.2+14.6
13
79
66
m.min-1
Fast-paced velocity (10m)
51.9+15.4
13.6 84.7
71.1
m.min-1
6 minute walking distance (m)
362.4+115.8
53
607
553
Perceived exertion (0-15)
12.1+2.1
7
18
11
Pain SE (10-100)*
69.8+19.8
10
100
90
Other Symptoms SE (1070.3+22.1
10
100
90
100)**
Abbreviations: AIMS=Arthritis Impact Measurement SubsScale of
overall pain experience; CES-D=Centers for Epidemiological Studies
Depression Scale; SE=Self-efficacy; VAS=Visual Analogue Pain Score
of average pain experienced in past week.
*Pain SE Sub-Domain Questions examine confidence about ability to:
Decrease pain substantively
Continue activity
Control pain to be able to sleep
Use methods other than medication to relieve pain
Identify benefits for making large pain reductions with
methods other than medication
**Other Symptom SE Sub-Domain Questions examine confidence about
abilty to:
Control fatigue
Be active without aggravating condition
Be able to do something to help if feeling blue
Be able to manage pain compared to others with arthritis
Be able to manage symptoms so as to enjoy things of value
Be able to deal with the frustration of arthritis

As outlined in Table 2, at least 20% of participants
achieved a score on the CES-D of >16, indicating possible
mild-severe symptoms of depressed mood. Although
statistically indistinguishable as far as gender was
concerned, more males than females, that is, 46% of men
versus 23% of the women met the less stringent criterion
for depression of 16, but men and women reported severe
depressive symptoms at comparable rates of 21% and 20%,
respectively using the more stringent cut-off score of >20.
Slightly more cases with bilateral joint disease could be
classified as have more severe depressive symptoms when
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compared to those with unilateral joint disease with rates
of 21% versus 20%, respectively; when the cut-off score
was 20, but at a cut-off score of 16, more cases or 31%
with bilateral joint disease reported experiencing modest
depressive symptoms in the past week, when compared to
those with unilateral joint disease, where 25% reported
experiencing depressive symptoms.
Other findings depicted in Table 2 show differences in
pain scores between those with and without depressive
symptoms, in favor of the non-depressed subgroup when
assessed by analysis of variance, regardless of the
stringency of depressive categorization. Other differences
evident at both the higher level as well as the lower level
cut-off
score
representing
positive
depressive
symptomology included those pertaining to self-paced and
fastest walking speed over a 10m walkway, distance
walked at self-paced speed in 6 min, and self-efficacy
beliefs, which were all indicative of significantly greater
difficulties in the more highly depressed subgroups, when
using a p< .05 criterion.

In support of these observations, significant bivariate
correlations observed between the extent of the reported
depressive symptoms and the subject’s 6-minute walking
distance scores (p=.025), their fast walking speed scores
(p=.035), and their pain and other symptoms self-efficacy
scores (p=.005) as outlined in Table 3. There was no
apparent influence of depressive mood as regards
perceived exertion scores, gender, body mass, or age.

Table 2. Mean, Standard Error of the Mean (SEM), Percentage
Scores of Sample when Categorized as Having Depression or No
Depression Symptoms Using CES-Da cut-off scores of 16 and 20
Showing Where Patients Were Worse off (N=86)
CES-D Cut-off 16
CES-D Cut-off 20
Depresse
Y (N=24)
N (N=62)
Y (N=18)
N (N=67)
d
Age
73.3(1.4)
72.1(.9)
74.1(1.6)
72.1(.9)
F 23%
21%
Gender
M 46%
21%
U 25%
20%
Type
B 31%
21%
BMI
29.3(.8)
27.7(.6)
28.9(1.6)
27.9(.6)
*Dis #
1.3(.2)
0.7(.1)*
1.2(.3)
0.8(.1)
VAS
5.9(.6)
4.2(.3)*
5.9(.7)
4.4(.3)*

Figure 1 and Figure 2 also show significant
relationships existed between the extent of the reported
depressive symptoms as categorized using cut-off scores
proposed by Radoff [31] and the degree of confidence
expressed for managing pain and other symptoms items
on the self-efficacy scale. That is, those with no
depressive symptoms (41 or 48% cases) with CES-D
scores 0-9, were more confident as a whole than those
with mild-moderate degrees of depressive symptoms or
CES-D scores of 10-16, and 17-26 (representing 24 or
28.2% and 12 or 14.1% of the sample, respectively) and
those 9.4% with more severe symptoms or CES-D scores
of 27 or higher, or 9 cases, had lower self-efficacy
attributes than those with milder symptoms.

AIMS

5.7(.4)

4.6(.2)**

5.6(.5)

4.8 (.2)

24.3(1.4)
7.3(.6)**
26.2(1.6)
8.1(.6)**
56.7(3.7)
74.8(2.2)**
52.3(4.2)
74.5(2.1)**
53.9(4.9)
76.6(2.3)**
49.3(5.8
75.6(2.1)**
41.2(3.6)
49.4(1.6)*
38.2(3.9)
49.5(1.6)*
45.3(3.7)
54.5(1.7)*
41.7(4.0)
54.6(1.7)**
310.7(13.9
382.4(26.7)
282.1(25.4
384.9(12.6)*
6 min wlk
)
*
)
*
Abbreviations: AIMS-Arthritis Impact Measurement
Scale;B=bilateral;BMI=body mass index; CES-D=Centers for
Epidemiological Studies Depression Scale; Dis-number of comorbid
diseases; Fast vel=fast pased walking velocity; SE=self-efficacy;SP
vel=self-paced walking velocity;VAS=visual analogue
scale;U=unilateral.
a
Key conditions were: cardiovascular disease; hypertension; asthma;
diabetes
*P < 0.05
** P < .001
Statistical tests: Chi square and one way analysis of variance.

Table 3. Summary of Key Pearson Correlation Coefficients (r) for
Selected Demographic, Clinical and Psychological correlates and
Depressive Symptom Scores among Present Sample (N=86)
Pain
Variable

VAS

AIMS

Function
FVel

6 min

SE
Pain

Other

CES-D
.280** .249** -.265* -.261* -.483** .558**
Abbreviations: AIMS=Arthritis Impact Measurement Scale; CESD=Center for Epidemiologic Studies Depression Scale; FVel=fast
walking velocity; min-minutes;SE=self-efficacy;6 min-6 minute selfpaced walking distance test
*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

CES-D
Pain SE
Other SE
SP vel
Fast vel

Using logistic regression, significant predictors of
depression using cutoff of 16, indicative of probable
depression [31] showed depression was affected solely by
gender (being male)(p=.02), type (p=.02), medical history
(p=.05) and other self-efficacy (p=.03) using the enter
method to examine variables listed in Table 2; while using
a cut-off point of 20, only self-efficacy beliefs for pain
(p=.03) and other symptoms self-efficacy (p=.05)
predicted depression when age, gender, type of diagnosis,
weight, body mass index, walking distance in 6 minutes,
perceived exertion after walking, AIMS scores, VAS
score, walking velocity, medical history, and self-efficacy
beliefs were entered in step 1.

Figure 1. Relationships between extent of depressive symptoms as
characterized by Radoff [31] and extent of pain self-efficacy using Chi
square (N=86)

Figure 2. Relationships between extent of depressive symptoms as
characterized by Radoff [31] and extent of other symptoms management
using Chi square (N=86)
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In terms of hypothesis 3, linear regression analysis used
to examine the relative relationship of the significant
bivariate study variables reported in Table 3, showed selfefficacy for managing osteoarthritis symptoms other than
pain was the only significant predictor of these CES-D
scores, accounting for 35.4% of the variance in perceived
distress (R2=.354) with a standardized beta estimate (ß) of
-.422 (p=.002) (See Table 4). Other symptoms selfefficacy scores was predicted by pain self-efficacy
(Beta=.703; p=.001), R Square=.495, and to a lesser extent
by depression (Beta=-.285; p=.001) with an R Square
of .062, suggesting a possible bi-directional relationship
between these variables. All data met criterion for
tolerance, variance inflation factors were all lower than 10,
and based on an Eigenvalue of 1.95, no multicollinearity
problem was evident and results were similar in a
subsequent backward stepwise elimination process.
Table 4. Summary of the Standardized Beta Coefficients for
Regressing Predictors of Pain, Walking Distance, Walking Velocity,
and Self-efficacy Predictor Variables and the Dependent Variable of
Depression Severity (N=86)
Total R2
Std
t
p
95% C.I. B
Beta
1 (Constant)

0.35

5.610

0.001

20.006 42.018

Walking distance

-0.171

1.196

0.27

-.011 -.003

AIMS

-0.037

0.037

-0.70

-1.298 -.950

VAS pain score

0.113

0.956

0.34

397 -1.129

Self-paced
velocity

0.11

0.266

0.79

-.452 -.592

Fast velocity

-0.034

0.080

0.94

-.521 -.481

Pain self-efficacy

-0.146

1.112

0.27

-.191 -.054

Other selfefficacy

-0.42

3.158

0.002

-.288 - -.065

Dependent Variable: CES-D score; Std Beta=Standardized Beta
Coefficients or effect size; 95% C.I. B=95% Confidence Interval for B
Method: Enter

4. Discussion
Knee osteoarthritis, a highly prevalent disabling
condition may be affected by a variety of mutable factors
including fear, anxiety, lack of confidence, pain
catastrophizing, and poor pain coping skills. While elderly
people with knee osteoarthritis are not often studied in
isolation, consistent with Gleicher et al. [25], and in
accord with the first study hypothesis, elders 60 years of
age and older presently studied, a reasonably unique
sample, reported depressive symptoms at prevalence rates
commensurate with those described by Knoop et al. [19],
which are of import if one considers that only about 2% of
community-dwelling elders commonly suffer from
significant depressive symptoms [35]. Yet, none had a
depression history, all had relatively mild to moderate,
rather than disabling knee osteoarthritis, all were
ambulatory, and in fair to good health status with few
comorbid conditions and none were being treated for
depression even though all were under the care of primary
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care practitioners. This latter finding accords with that of
Memel et al. [36] who observed that general practitioners
often miss diagnosing depression in the patient with
osteoarthritis, where the focus is often only the physical
aspects of the disease. The finding also concurs with
observations of Mattsson and Brostrom [37] for cases of
moderate knee osteoarthritis where the condition appeared
to have a significant negative impact on psychosocial
wellbeing and the data presented in Table 2, using
increasingly stringent cut-off points to indicate depressive
symptomology, suggests that depression in primary care
patients with osteoarthritis is a consequence, rather than a
cause of the condition as suggested by Rosemann et al.
[38], and is thus possibly preventable and not inevitable.
This is important because, consistent with findings of
Kim et al. [39], who emphasized the importance of
studying early, rather than late stage knee osteoarthritis,
prevailing levels of depressive symptoms were positively
correlated with more aversive disease impact and pain
experiences, and reduced walking speeds, regardless of
age, gender, number of pre-existing medical conditions, or
body mass, as observed Mattson and Brostrom [40]. As
well, self-efficacy perceptions for controlling pain and
managing other condition symptoms, psychological
beliefs linked to well-being, and taking the initiative, as
well as having persistence, were suboptimal and clearly
varied inversely with the depression scores, as well as
predicting
depressive
category
using
bivariate
subgroupings.
Second, although pain is often considered the key factor
in explaining why depression might be common in cases
of severe painful osteoarthritis [3,41], linear regression
analysis of the present data showed the strongest
independent predictor of the magnitude of the depressive
symptoms among this cohort was their overall perceived
self-efficacy scores for controlling their fatigue, pain,
feelings of depression, and the frustration of having the
condition. Pain self-efficacy status and current pain
intensity, which varied with depression symptomology
was also influenced by the degree of confidence for
managing symptoms, suggesting a person’s beliefs about
their ability to manage knee osteoarthritis is an especially
important cognitive variable that may explain the
observed lack of association between radiographic
severity and actual pain experiences. Logistic regression
using a cut-off score of 20 to denote presence or absence
of depression (coded 0 and 1), showed self-efficacy for
coping with symptoms other than pain was the strongest
and only significant predictor of this subscore, and factors
such as gender, extent of osteoarthritis, and body mass had
no relationship with depressive symptom prevalence.
Whereas acknowledged limitations to the present study
include the research design, the use of non-probability
convenience sampling, the inclusion of those who were
proficient in English, the small sample size, the limited
number of males, as well as the use of subjective selfreports to assess key constructs, and the fact no specific
diagnostic tools were available to verify patients were
suffering from depression, our data were obtained using
validated testing instruments, all subjects completed all
tests, there were no missing data, and all statistical
assumptions for tests generated were met. As well, the
sample demographics comported quite well with those
reported in other studies, including those reflecting age,
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body mass, and gender distribution, suggesting the results
might be applicable to others with similar characteristics
[46]. Moreover, the finding of significant associations in
the direction predicted, suggests the sample size had
enough power to detect clinically meaningful associations.
In addition, although there were clearly fewer men than
women in this sample, gender was not a significant
predictor of rates of depressive symptoms reported in this
study, which is consistent with Alkan et al. [3].
Although our present findings may not be generalizable,
the observation that at least 20% of the present sample
reported mild-severe symptoms of depression, even
though none had a history of depression, is consistent with
findings of Knoop et al. [19] of a possible depressive
phenotype among adults with knee osteoarthritis.
Employing the Radoff criteria and those discussed by
Penninx et al. [35] the findings are also consistent with
those of Summers et al. [42] and Rosemann et al. [43] and
previous findings showing depressive symptoms are
strongly related to higher pain levels [19], poorer
functional capacity, and perceived impact of the disease
[20,44,45]. In addition, even though no clinical diagnosis
was forthcoming to validate whether participants were
depressed, as pointed out by Knoop et al. [19], depression
which was based on the score on the Center for
Epidemiologic Studies Depression Scale (CES-D)
questionnaire is one of the most frequently used
questionnaires for depressive experiences with very strong
psychometric properties [31], where a sum score of 16 on
a 0-60 scale is indicative of mild depression and a score of
27 is indicative of major depression [60].
Importantly, those with more severe depressive
symptoms were clearly experiencing higher pain levels,
and more disability than those with milder symptoms or
no symptoms, which is consistent with observations of
Kim et al. [39] for patients with minimal to moderate
radiographic severity, where coexisting depression was
associated with knee pain. The presence of depressive
symptoms, while often linked to the presence of comorbid
conditions in the elderly [38] was clearly not a factor in
this exploration where the majority of the cohort were free
of comorbid diseases, and suggests knee osteoarthritis
alone can inflict significant mental as well as physical
health challenges on an individual, that may reinforce
each other, even if this is not widely acknowledged in
clinical practice. Moreover, the magnitude of the
prevailing depressive symptoms impacted the individual’s
confidence beliefs adversely, and although body mass
indices were unrelated to the cohort’s composite
depressive score, body mass was higher among those
categorized as being mildly depressed [31], and may serve
as a early risk factor for more severe depression [38].
Thus, even though Creamer et al. [47] found no
significant depression among cases they studied with
medio-lateral knee osteoarthritis, as was the case in the
paper by White et al. [46], the present results imply that
the presence of depressive symptoms should be routinely
sought by clinicians who treat older adults with knee
osteoarthritis, so they can intervene accordingly to prevent
excessive functional [35], as well as cognitive declines
that can otherwise be predicted among community
dwelling elders [32] as outlined by Axford et al. [48].
Although our cross sectional study clearly cannot infer
causality, recent findings by Ozcakir et al. [49] of a

significant correlation between radiological severity and
depression among adults diagnosed as having knee
osteoarthritis stresses the need to raise awareness in this
respect so that depression does not go undiagnosed and
untreated.
As well, given that depression impacts life quality [5],
surgery to replace the diseased knee joint [27], disability
and perceived health in older adults with osteoarthritis
[50], and that perceived helplessness may play a crucial
role in mediating these adverse events [56], the current
findings also imply that among the targets or avenues of
intervention to forestall disability, a focus on pain
treatments alone often thought to predict depression may
not suffice. Instead, to improve outcomes, the
identification of less than optimal self-efficacy, a known
risk factor for functional declines [51] and adherence
problems [54] followed by interventions to boost this, may
prove of greater value than simply trying to focus on pain
alone (See Tables 2-3 and Figures 1-3). This perspective is
also consistent with a study of community-dwelling older
adults with symptomatic hip or knee osteoarthritis where
depression was a strong feature of cases with pain, as well
as fatigue, and where it was concluded there may be
important central nervous system contributions to these
symptoms such as perceived self-efficacy that may be
modifiable though intervention that have not received
adequate attention in the clinical literature [52].
In addition, due to the weight gain associated with
depression, and use of certain depression related
medications, preventing the onset or severity of depression
through means other than medication, for example by
building self-efficacy beliefs, and reducing pain, may be
highly important as well, given this group presently
studied was already overweight, on average. Furthermore,
although little has been done previously to examine the
interrelationships of psychological and physical factors
among older osteoarthritic adults [41], research suggests
attempts to examine, and minimize the onset of any
depressive feelings may be paramount in the context of
increasing opportunities to promote more leisure time
activities [52], walking capacity [53], and to reduce pain
[57] that could help with weight control.

5. Conclusion
In accord with Mattson and Brostrom [40], the present
results indicate a sizeable percentage of older adults with
mild to moderate knee osteoarthritis may be experiencing
unrecognized symptoms of depression that range from
mild to severe. In addition to impacting the pain
experience, those who report depressive symptoms may
experience greater mobility challenges than those who do
not [59]. In accord with studies detailing the nature of
depression in patients with chronic pain [55], those with
lower self-efficacy beliefs for carrying out selfmanagement activities are more likely to report more
frequent depressive symptoms than those with a high
degree of self-efficacy. More specifically, self-efficacy
beliefs regarding symptom management appear to
uniquely predict the presence and magnitude of
experiencing a depressed mood. Since those with
depressive symptoms also had higher degrees of disability,
on average, than those without depressive symptoms, it
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seems reasonable to suggest that more efforts to identify
and treat depression, plus interventions to build a patient’s
confidence to manage their disease symptoms, a predictor
of surgical outcomes for knee osteoarthritis [58] may be
highly important strategies for optimally reducing the
magnitude of disability experienced by older knee
osteoarthritis cases with stages 1 or 2 of the disease living
in the community. Since knee osteoarthritis can be
extremely disabling, and its progression is not easy to
retard by any present approach, future screening studies as
well as well-designed a study replicating this one with a
larger sample size, to testify to the findings, given that
parameters such as age and body mass index may not
conform to a normal curve distribution, plus prospective
studies of diverse samples to examine if early efforts to
prevent or treat depressive symptoms and/or to heighten
self-efficacy can heighten allay the progression of the
disease are recommended. In particular, examining which
domains of the CES-D are most problematic among knee
osteoarthritis patients who appear to feel depressed, as
well as examining which self-efficacy items appear most
challenging may be extremely revealing. In the interim, a
pathway that may enhance outcomes of early stage knee
osteoarthritis is outlined in Figure 3 and should be
investigated, as well.
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Figure 3. Theoretical framework depicting potential outcome of routine
assessment and targeted rehabilitation efforts for adults with mild to
moderate knee osteoarthritis

[22]

References

[23]

[1]
[2]

[3]
[4]
[5]

Zhang Y, Jordan JM. Epidemiology of osteoarthritis. Clin Geriatr
Med. 2010;26(3):355-369.
Kwok WY, Vliet Vlieland TP, Rosenda al FR, Huizinga TW,
Kloppenburg M. Limitations in daily activities are the major
determinant of reduced health-related quality of life in patients
with hand osteoarthritis. Ann Rheum Dis. 2011;70(2):334-336.
Alkan BM, Fidan F, Tosun A, Ardıçoğlu O. Quality of life and
self-reported disability in patients with knee osteoarthritis. Mod
Rheumatol. 2013 Feb 17.
Moskowitz RW. The burden of osteoarthritis: clinical and qualityof-life issues. Am J Manag Care. 2009;15:S223-8229.
Rosemann T, Gensichen J, Sauer N, Laux, Szecsenyi J. The
impact of concomitant depression on quality of life and health
service utilisation in patients with osteoarthritis. Rheumatol Int.
2007;27:859-863.

[24]
[25]

[26]

[27]

[28]

17

Martel-Pelletier J, Boileau C, Pelletier JP, Roughley PJ. Cartilage
in normal and osteoarthritis conditions. Best Pract Res Clin
Rheumatol. 2008;22:351-384.
Kubota M, Ishijima M, Kurosawa H, Liu L, Ikeda H, Osawa A,
Takazawa Y, Kawasaki T, Saita Y, Kimura Y, Kaneko K. A
longitudinal study of the relationship between the status of bone
marrow abnormalities and progression of knee osteoarthritis. J
Orthop Sci. 2010;15:641-646.
McDonough CM, Jette AM. The contribution of osteoarthritis to
functional limitations and disability. Clin Geriatr Med.
2010;26:387-399.
Edwards RR, Calahan C, Mensing G, Smith M, Haythornthwaite
JA. Pain, catastrophizing, and depression in the rheumatic diseases.
Nat Rev Rheumatol. 2011;4:216-224.
Heliovaara M, Makela M, Impivaara O, Knekt P, Aromaa A,
Sievers K. Association of overweight, trauma, and workload with
coxarthrosis. A health survey of 7,217 persons. Acta Orthop
Scandinav. 1993;64:513-518.
Philbin EF, Groff GD, Ries MD, Miller TE. Cardiovascular fitness
and health in patients with end-stage osteoarthritis. Arthritis
Rheum. 1995;38:799-805.
Knoop J, Steultjens MP, van der Leeden M, van der Esch M,
Thorstensson CA, Roorda LD, Lems WF, Dekker J.
Proprioception in knee osteoarthritis: a narrative review.
Osteoarthritis Cart. 2011;4:381-388.
Dexter P, Brandt K. Distribution and predictors of depressive
symptoms in osteoarthritis. J Rheumatol. 1994;21:279-286.
Power JD, Badley EM, French MR, Wall AJ, Hawker GA. Fatigue
in osteoarthritis. BMC Musculoskel Disord. 2008;9:63.
Okma-Keulen P, Hopman-Rock M. The onset of generalized
osteoarthritis in older women: a qualitative approach. Arthritis
Care Res. 2001;45:183-190.
Axford J, Butt A, Heron C, Hammond J, Morgan J, Alavi A,
Bolton J, Bland M. Prevalence of anxiety and depression in
osteoarthritis: use of the Hospital Anxiety and Depression Scale as
a screening tool. Clin Rheumatol. 2010;29:1277-1283.
Somers TJ, Keefe FJ, Godiwala N, Hoyler GH. Psychosocial
factors and the pain experience of osteoarthritis patients: new
findings and new directions. Curr Opin Rheumatol. 2009; 21:501506.
Yohannes AM, Caton S. Management of depression in older
people with osteoarthritis: A systematic review. Aging Ment
Health. 2010;14:637-651.
Knoop J, Van Der Leeden M, Thorstensson CA, Roorda LD,
Lems WF, Knol DL, Steultjens MPM, Dekker J. Identification of
phenotypes with different clinical outcomes in osteoarthritis: data
from the osteoarthritis initiative. Arthritis Care Res.
2011;63:1535-1542.
Maly MR, Costigan PA, Olney SJ. Determinants of self-report
outcome measures in people with knee osteoarthritis. Arch Phys
Med Rehab. 2006;87:96-104.
Rejeski WJ, Craven T, Ettinger WH. Jr., McFarlane M,
Schumaker S. Self-efficacy and pain in disability with
osteoarthritis of the knee. J Gerontol B Psychol Sci Soc Sci.
1996;51: P24-29.
Katon W, Lin E, Russo J, Unutzer J. Increased medical costs of a
population-based sample of depressed elderly patients. Arch Gen
Psychiatr. 2003;50:897-903.
Wing, RR. The role of adherence in mediating the relationship
between depression and health outcomes. J Psychosom Res.
2002;53:877-881.
Racine J, Aaron RK. Pathogenesis and epidemiology of
osteoarthritis. R I Med J. 2013;96(3):19-22.
Gleicher Y, Croxford R, Hochman J, Hawker H. A prospective
study of mental health care for comorbid depressed mood in older
adults with painful osteoarthritis. BMC Psychiatry. 2011;11:147
doi: 10.1186/1471-244X-11-147.
Cramm JM, Hartgerink JM, de Vreede PL, Bakker TJ, Steyerberg
EW, Mackenbach JP, Nieboer AP. The relationship between older
adults' self-management abilities, well-being and depression. Eur J
Ageing. 2012;9(4):353-360.
Clement ND, MacDonald D, Burnett R. Primary total knee
replacement in patients with mental disability improves their
mental health and knee function: a prospective study. Bone Joint J.
2013;95-B(3):360-6. doi:10.1302/0301-620X.95B3.29563.
Liberopoulos G, Trikalinos NA, Ioannidis JPA. The elderly are
under-represented in osteoarthritis clinical trials. J Clin Epidemiol.
2009:62:1218-1223.

18

American Journal of Medicine Studies

[29] Cassano P, Fava M. Depression and public health: an overview. J
[30]

[31]
[32]

[33]

[34]
[35]
[36]
[37]
[38]

[39]

[40]
[41]
[42]

[43]

[44]
[45]

Psychosom Res 2002;53;849-857.
Meenan RF, Mason JH, Anderson JJ, Guccione AA, Kazis LE.
AIMS2. The content and properties of a revised and expanded
Arthritis Impact Measurement Scales Health Status Questionnaire.
Arthritis Rheum. 1992;35:1-10.
Radloff LS. The CES-D scale: a self report depression scale for
research in the general population. Appl Psychol Measurement.
1977;1:385-401.
Comijs HC, Jonker C, Beekman AT, Deeg DJ. The association
between depressive symptoms and cognitive decline in
community-dwelling elderly persons. Int J Geriatr Psychiatr..
2001;16(4):361-367.
Guyatt GH, Sullivan MJ, Thompson PJ, Fallen EL, Pugsley SO,
Taylor DW et al. The 6-minute walk: a new measure of exercise
capacity in patients with chronic heart failure. Can Med Assoc J.
1985;132(8):919-923.
Lorig K, Chastain RL, Ung E, Shoor S, Holman HR. Development
and evaluation of a scale to measure self-efficacy in people with
arthritis. Arthritis Rheum 1989;32:37-44.
Penninx BW, Guralnik JM, Ferrucci L, Simonsick EM, Deeg DJ,
Wallace RB. Depressive symptoms and physical decline in
community-dwelling older persons. JAMA. 1998;21:1720-1726.
Memel DS, Kirwan JR, Sharp DJ, Hehir M. General practitioners
miss disability and anxiety as well as depression in their patients
with osteoarthritis. Br J Gen Pract. 2000;50(457):645-648.
Mattsson E, Broström LA. The physical and psychosocial effect of
moderate osteoarthrosis of the knee. Scand J Rehabil Med.
1991;23(4):215-218.
Rosemann T, Backenstrass M, Joest K, Rosemann A, Szecsenyi J,
Laux G. Predictors of depression in a sample of 1,021 primary
care patients with osteoarthritis. Arthritis Rheum. 2007;57(3):415422.
Kim KW, Han JW, Cho HJ, Chang CB, Park JH, Lee JJ, Lee SB,
Seong SC, Kim TK. Association between comorbid depression
and osteoarthritis symptom severity in patients with knee
osteoarthritis. J Bone Joint Surg Am. 2011;93:556-563.
Rosemann T, Kuehlein T, Laux G, Szecsenyi J. Factors associated
with physical activity of patients with osteoarthritis of the lower
limb. J Eval Clin Pract. 2008 Apr;14(2):288-293.
Bookwala J, Harralson TL, Parmalee PA. Effects of pain and
functioning in older adults with osteoarthritis of the knee. Psychol
Aging. 2003;18:844-850.
Summers M, Haley W, Reveille J, Alarcon G. Radiographic
assessment and psychologic variables as predictors of pain and
functional impairment in osteoarthritis of the knee or hip. Arthritis
Rheum. 1988;31:204-209.
Rosemann T, Laux G, Szecsenyi J. Osteoarthritis: quality of life,
comorbidities, medication and health service utilization assessed
in a large sample of primary care patients. J Orthop Surg Res.
2007;2:12.
Maly MR, Costigan PA, Olney SJ. Self-efficacy mediates walking
performance in older adults with knee osteoarthritis. J Gerontol A
Biol Sci Med Sci. 2007;62:1142-1146.
Sale JE, Gignac M, Hawker G. The relationship between disease
symptoms, life events, coping and treatment, and depression

[46]

[47]
[48]
[49]
[50]

[51]
[52]

[53]

[54]

[55]
[56]

[57]

[58]
[59]
[60]

among older adults with osteoarthritis. J Rheumatol. 2008;35:335342.
White DK, Neogi T, Zhang Y, Felson D, Lavalley M, Niu J,
Nevitt M, Lewis CE, Torner J, Douglas Gross K. The association
of obesity with walking independent of knee pain: the multicenter
osteoarthritis study. J Obes. 2012;2012:261974.
Creamer P, Lethbridge-Cejku M, Hochberg MC. Factors
associated with functional impairment in symptomatic knee
osteoarthritis. Rheumatol. 2000;39:490-496.
Axford J, Heron C, Ross F, Victor CR. Management of knee
osteoarthritis in primary care: pain and depression are the major
obstacles. J Psychosom Res. 2008;64(5):461-457.
Ozcakir S, Raif SL, Sivrioglu K, Kucukcakir N. Relationship
between radiological severity and clinical and psychological
factors in knee osteoarthritis. Clin Rheumatol. 2011;12:1521-1526.
Parmelee PA, Harralson TL, McPherron JA, Schumacher HR. The
structure of affective symptomatology in older adults with
osteoarthritis. Int J Geriatr Psychiatry. 2013;28(4):393-401. doi:
10.1002/gps.3837.
Dekker J, Van Dijk GM, Veenhof C. Risk factors for functional
decline in osteoarthritis of the hip or knee. Curr Opinion
Rheumatol. 2009;21:520-524.
Murphy, SL, Lyden AK, Phillips K, Clauw DJ, Williams DA.
Subgroups of older adults with osteoarthritis based upon differing
comorbid symptoms presentations and potential underlying pain
mechanisms. Arthritis Res Ther. 2011;13:R135.
Fitzgerald GK, White DK, Piva SR. Associations for change in
physical and psychological factors and treatment response
following exercise in knee osteoarthritis: an exploratory study.
Arthritis Care Res. 2012; 64:1673-1680.
Reif S, Proeschold-Bell RJ, Yao J, Legrand S, Uehara A, Asiimwe
E, Quinlivan EB. Three types of self-efficacy associated with
medication adherence in patients with co-occurring HIV and
substance use disorders, but only when mood disorders are present.
J Multidiscip Healthc. 2013;6:229-237.
Nicholas MK, Coulston CM, Asghari A, Malhi GS. Depressive
symptoms in patients with chronic pain. Med J Aust. 2009;190(7
Suppl):S66-70.
Venkataramanan V, Gignac MA, Dunbar M, Garbuz D, Gollish J,
Gross A, Hedden D, Macdonald SJ, Mahomed NN, Schemitsch E,
Davis AM. The importance of perceived helplessness and
emotional health in understanding the relationship among pain,
function, and satisfaction following revision knee replacement
surgery. Osteoarthritis Cartilage. 2013;21(7):911-7.
Murphy SL, Lyden AK, Phillips K, Clauw DJ, Williams DA.
Association between pain, radiographic severity, and centrallymediated symptoms in women with knee osteoarthritis. Arthritis
Care Res (Hoboken). 2011;63(11):1543-9. doi: 10.1002/acr.20583.
Wylde V, Dixon S, Blom AW. The role of preoperative selfefficacy in predicting outcome after total knee replacement.
Musculoskeletal Care. 2012;10:110-8. doi: 10.1002/msc.1008.
Karvonen-Gutierrez CA, Ylitalo KR. Prevalence and correlates of
disability in a late middle-aged population of women. J Aging
Health. 2013;25:701-717.
Zich JM, Attkisson CC, Greenfield TK. Screening for depression
in primary care clinics: the CES-D and the BDI. Int J Psychiatry
Med 1990;20:259-277.

