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Abstract

Long-term patterns of depression, and associations with health and function were examined
among 1115 individuals with rheumatoid arthritis, using 18 years of panel data, summarized in
9653 interviews. Depression was defined by scores on the Geriatric Depression Scale (6 or above).
Participants were classified, using cluster analysis, into three distinct patterns of depression over
repeated assessments: nondepressed (65.8%), intermittent (25.2%), and chronic (9.0%). GEE
analyses assessed outcomes over time as a function of patterns of depression; controlling for
demographic and clinical factors. Results indicated that patterns of depression had significant
adverse effects on health and function over time.

Keywords
depression; rheumatoid arthritis

Introduction

Depression is an often debilitating illness that can substantially increase the disease burden
and risk of morbidity, disability, and mortality among individuals with chronic illness (Ang
et al., 2005; Brodaty et al., 2001; Katon and Ciechanowski, 2002), including rheumatoid
arthritis (RA) (Ang et al., 2005). Depression erodes quality of life and function (Hays et al.,
1995; Katz, 2004; Vilhjalmsson, 1998), disrupts interpersonal relationships (Katz, 2004;
Katz and Morris, 2007), increases demands on caregivers (Farran et al., 1998), and elevates
the risk of suicide among affected individuals (Angst et al., 2002; Angst et al., 1999; Katona
and Bell, 1988).

Depression is also a leading cause of disability worldwide; accounting for billions of dollars
in lost productivity each year (Callahan et al., 1996; Druss et al., 2000; Kessler et al., 1999;
Panzarino, 1998; Pincus and Pettit, 2001; Simon et al., 2000, 2001; Stewart et al., 2003).
Among individuals living with RA, depression increases functional limitations that are
associated with RA, and is linked to poor health outcomes and quality of life (Simon et al.,
2005), as well as the loss of valued life activities that is in itself associated with depression
in RA (Katz and Yelin, 2001). Depression may also contribute to negative appraisals of
symptoms and health that adversely affect health behaviors and undermine treatment
effectiveness (Graves et al., 2009; Rosenberg et al., 1988; Turk et al., 1995).Unfortunately,
depression is too often accepted as a natural consequence of chronic illness among health
care providers and patients, and thus not treated as seriously as more obvious disease
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manifestations (Katon and Sullivan, 1990; Nicassio, 2010). In terms of disease mechanisms,
it has been suggested that increased symptoms of RA might be associated with loss of
function and increased disability, particularly in valued life activities that enrich life and
imbue it with meaning and purpose for most people (Katz, 2004; Katz and Morris, 2007;
Katz and Yelin, 1995, 2001; Van 't Land et al., 2010).

Depression and RA

In studies of depression and RA, prevalence estimates of depression among individuals with
RA have ranged from 13-20 percent (Ang et al., 2005; Dickens et al., 2002; Katz and Yelin,
1993, 1995; Sheehy et al., 2006), compared with 6.6 percent in the general population
(Kessler et al., 2003). However, few studies have assessed the prevalence of depression
among individuals with RA over an extended period of time (Ang et al., 2005; Hawley and
Wolfe, 1993; Wolfe and Hawley, 1998; Wolfe et al., 1991). Our study is unique in its focus
on specific patterns of depressive symptoms and associations with health and function over
time among a representative community sample of individuals with RA.

Objectives of the present study

Methods

Sample

In this study, our objectives were twofold: (1) to identify and to assess the prevalence of
distinct patterns of depression among a representative community sample of individuals with
RA followed for up to 18 years; and (2) to examine the unique impact of long-term patterns
of depression on health and function. Outcomes assessed included disability in major life
activities, and self-reported health. To address these study objectives, we have analyzed a
panel study of 1115 persons with RA in whom 9653 person-years of observation have been
accumulated.

We hypothesized that long-term depression would increase the odds of poor health and
function over time, controlling for the effects of demographic, and time varying disease-
related, medication, and physical impairment factors.

The participants included 1115 individuals with RA, who were part of a larger, ongoing
panel study, and who had completed at least two annual interviews during 1988-2005. The
University of California, San Francisco (UCSF) RA Panel study began in 1982, using a two-
stage sampling frame, in which individuals with RA were recruited from a random sample
of board-certified rheumatologists practicing in Northern California. Participants were
recruited from lists maintained by participating rheumatologists of all persons with RA
presenting to their offices over a one-month period and expressing an interest to participate
in the study. The original RA Panel consisted of 822 participants who were enrolled between
June 1982 and July 1983. There were subsequently four additional enrollment periods in
1989-1990, 1995, 1999, and 2003, during which 203, 131, 122, and 169 individuals were
enrolled, respectively. The primary method of data collection for the ongoing RA Panel is an
annual structured telephone interview that assesses factors such as RA symptoms,
functioning, psychosocial factors, health insurance and service utilization, and medication
use. Annual retention in the UCSF RA Panel has averaged 95 percent, excluding mortality.

Although the UCSF RA Panel began in 1982, a measure of depressive symptoms (the
Geriatric Depression Scale (Yesavage, 1988) was not added until 1988. Participants in the
study between 1988 and 2005 contributed 9653 interviews over the 18 study years, an
average of 8.6 years of interview data (median = 7.0 years, SD = 5.4). Over the same period,
231 participants died (20.7%), 393 (35.2%) dropped out, primarily because of health
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reasons; and 22 (2.0%) were lost to follow-up. Analyses of attrition by patterns of
depression and other study variables are described further in the results section. All of the
study protocols have been reviewed and were approved by the institutional review board at
UCSF.

Demographic characteristics—In the present analyses, demographic variables of
interest were participant age, gender (female), marital/partner status, ethnic background
(white versus other), and years of education.

Disease-related factors—Disease factors included in the analyses were disease duration,
the presence of serious comorbidities in each year of the panel, counts of swollen joints, and
global pain ratings. Comorbidities, counts of swollen joints, and global pain ratings, were
treated as time-varying covariates in analyses. Comorbid illnesses included serious medical
conditions such as high blood pressure, heart disease, stroke and neurological conditions,
diabetes, lung disease (e.g. asthma, emphysema, etc.), cancer, and kidney disease, and were
coded as 1 = any comorbid condition in each year, 0 = no comorbid conditions. Global
ratings of pain were coded as 0-100, where 0 = ‘no pain’, and 100 = ‘very severe pain’
(Fries et al., 1980). Counts of swollen joints ranged from 0-10; and included knees, ankles,
shoulders, elbows, and hands/fingers. In the clinical research literature, self-reported joint
counts have generally been correlated with joint counts derived from physician assessments
(Calvo et al., 1999; Mason et al., 1992).

Medication factors—Medication use was assessed in each wave of the panel study. In
these analyses, we included the use of prednisone and disease modifying arthritis drugs
(DMARDs) in each wave as covariates (1 = use, 0 = no use). Since the most commonly used
DMARDs changed over the study period, we used an indicator variable for any DMARD
use rather than the specific DMARDs taken.

Basic physical impairment due to RA—This was assessed using the Health
Assessment Questionnaire (HAQ). The HAQ was specifically developed to measure basic
physical function, such as mability, toileting, bathing, and other forms of basic self-care,
among persons with arthritis (Fries et al., 1980). Scores range from 0-3, with higher scores
reflecting worse basic physical functioning.

Health and disability—Self-reported health was assessed using a single item, and was
dichotomized to reflect the following: 1 = poor/fair health, 0 = good/excellent health. The
test—retest reliability of this single item measure was .93 in the present study. A single item
assessed functional disability in major life activities as the extent to which participants
reported that “‘major activities’ were limited by medical conditions, including RA. The
response categories were recoded and dichotomized to reflect the following: 1 = cannot
perform usual major activities at all; and 0 = no limits/some limits in major life activities.
The test—retest reliability for this single item was .90 in the present study.

Symptoms of depression—These were measured by the 15-item Geriatric Depression
Scale-Short Form (GDS) (Yesavage, 1988; Yesavage et al., 1982). The GDS minimizes
somatic aspects of depression, such as fatigue, and difficulties with sleeping, which are also
often manifested as part of RA (Pincus & Callahan, 1993). The GDS has strong
psychometric properties, both in the published literature and in the RA Panel, and has
demonstrated high correspondence with psychiatric interviews (Dunn and Sacco, 1989).
GDS scores range from 0-15. A score of 7 or above is considered to be indicative of major
depression (Yesavage et al., 1982). In the present study, 12.2 percent of participants scored
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in this range on the GDS at baseline (n7= 153), defined as either 1988 or the enrollment year,
if later, in the panel. In the present study, the average Cronbach's reliability for the GDS
over the 18-year period was .85 (range = .83-.87).

In order to capture distinct patterns of depression over time, depression scores were
aggregated within individuals over repeated measurements to create the following
depression variables, used in cluster analyses that are described below: (1) baseline
depression score; (2) average depression score; (3) standard deviation of depression score;
(4) maximum depression score; (5) minimum depression score; (6) percentage of
assessments indicating depression (scoring 7 or higher on the GDS); (7) number of
assessments indicating depression.

Analytic strategy

Our analytic strategy consisted of two phases. First, cluster analysis was used to identify
distinct patterns of depressive symptoms among 1115 participants in the UCSF RA Panel
using 18 years of panel data. Second, general estimating equations (GEE) analyses were
conducted to assess the impact of these distinct patterns of depression over time on health/
functional outcomes, controlling for demographic, and time varying disease-related and
medication factors, and basic physical function (HAQ scores).

Cluster analyses—Characteristics of depression measured repeatedly were aggregated
within individuals and used to identify distinct patterns of depression. These included the
baseline and average scores of participants on the GDS (Yesavage, 1988), maximum and
minimum scores, the within-person standard deviations of scores, and the percentage and
number of assessments for which participants had a score of 7 or higher on the GDS, a score
that is consistent with a diagnosis of depression in validation studies (Yesavage et al., 1982).

A K-means cluster analysis was used to identify distinct patterns of depression and to
categorize participants on the basis of depression characteristics over time. Aggregate
depression data were used for 1115 participants in the UCSF RA Panel study having at least
two assessments, using SPSS version 17. Descriptive statistics were computed for each
cluster. One-way ANOVAs, and post-hoc comparisons were used to assess cluster
differences. In addition, analyses of variables that were exogenous to the cluster solution
were conducted, in order to assess the concurrent validity of the three-cluster solution. A
Bonferroni adjustment was applied to assess the statistical significance of these tests, and to
minimize Type | error.

All depression variables were standardized prior to entering them into the cluster analysis, as
recommended by Aldenderfer and Blashfield (1984), given that unequal variances create an
unequal weighting of variables in determining the cluster solution. A three-cluster solution
was selected on the basis of its theoretical and clinical relevance, interpretability, cluster
size, and an assessment of cluster differences with respect to concurrently measured
variables that were external to the cluster solution (Aldenderfer and Blashfield, 1984;
Rapkin and Dumont, 2000; Rapkin and Luke, 1993). A split-half replication of the three-
cluster solution yielded essentially the same pattern of results for these data, thus adding
confirmatory evidence in support of the cluster solution.

One-way analyses of variance and chi-square tests were used to assess cluster differences on
depression variables, as well as with respect to study variables that were external to the
cluster solution.

GEE analyses—We used general estimating equations (GEE) to assess long-term effects
of patterns of depression on health and function outcomes; controlling for the effects of
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demographic, and time-varying disease-related factors, medications, and physical
impairment.

Dependent variables and covarying factors were measured in each year of the panel.
Depression groups, based on all years of observation, were treated as categorical levels of a
fixed variable (with nondepressed as reference group) in these GEE analyses, in order to
assess their independent contribution to outcomes, after demographic, disease-related, and
medication factors were accounted for.

Cluster analyses

The results of cluster analyses are presented in Table 1. As can be seen in Table 1, three
distinctive long-term patterns of depression were identified. Individuals in Cluster 1 (‘little/
no depression’, 7= 734) represented 65.8 percent of the sample. Cluster 2 participants
‘intermittent” (= 281), comprised 25.2 percent of the sample, and had intermittent patterns
of depression (7+ symptoms on the GDS). Cluster 3 (‘chronic’, 7= 100) constituted 9.0
percent of the sample, and scored 7 or higher on the GDS for most assessments. Figure 1
plots the mean levels of symptoms of depression by depression group over the duration of
the panel study used in these analyses (1988-2005).

Participant characteristics

Overall, participants were predominantly female (79.6%), white (81.0%), and married/with a
partner (63.7%). The mean age was 55.4 (median = 57.0, SD = 13.4), and average years of
education was 13.4 years (median = 13.0, SD = 3.0). The average HAQ score was 1.09
(median = 1.0, SD = .72), and 5.7 percent (n = 63) of participants at baseline reported being
unable to perform their usual major life activities, with another 62.8 percent (7= 700)
reporting activity limits in other areas. Nine percent (n7= 101) of participants reported being
in poor/fair health.

There were significant differences among clusters in all categories of independent variables.
Intermittent and chronic patterns of depression were far more prevalent among nonwhite
participants (chi-square[2] = 22.8, p< .001), and participants with intermittent and chronic
patterns also reported less education than was the case for the nondepressed group (A2,
1112] = 21.6, p< .001). Intermittent and chronic patterns of depression were also
significantly associated with longer disease duration (A2, 1112] = 10.3, p<.001), more
serious comorbidities (chi-square[2] = 5.2, p < .05) at baseline, higher ratings of global pain
(A2, 1112] = 130.3, p<.001), higher average swollen joint counts at baseline (A2, 1112] =
130.7, p<.001), and higher average baseline HAQ scores, indicating greater limitations in
basic physical function (A2, 1112] = 21.6, p<.001). There were no group differences in the
use of DMARD:s at baseline, but the intermittent and chronic groups were more likely than
the nondepressed group to report the use of prednisone (chi-square[2] = 29.4, p< .001).

There were significant and substantial group differences in the expected direction with
respect to health and function variables at baseline: disability in major life activities (chi-
square[2] = 69.3, p<.001), and self-rated poor/fair health (chi-square[2] = 129.3, p< .001).

Sample attrition—Analyses of baseline measures comparing participants who dropped
out of the study (excluding participants who died), with those who remained revealed no
statistically significant bivariate differences with respect to comorbidities, ethnicity, marital/
partner status, gender, disease duration, or swollen joint counts. However, participants who
dropped out tended to be significantly older, have less education, reported greater global
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pain, had worse basic physical function (HAQ scores), and greater symptoms of depression
than participants who remained in the study.

Mortality—Patterns of depression, defined through cluster analysis of depression
characteristics, were also significantly associated with mortality in bivariate analyses (chi-
square[2] = 20.96, p < .01). Participants with intermittent and chronic patterns of depression
were more likely than nondepressed participants to have died over the study period (26.0
percent and 34.0 percent, respectively, versus 17.2 percent). However, in multivariate
analyses not presented here, patterns of depression were not significantly related to
mortality, nor did they predict survival in Cox regression analyses, when adjusted for
demographic, disease-related, medications, and basic function covariates.

GEE analyses predicting health and function over time—GEE analyses were used
to assess the impact of patterns of depression on health and function controlling for
demographic, time-varying disease-related, medication, and basic physical limitation
factors. In these analyses, the reference group was the nondepressed group. The results of
these analyses are summarized in Table 2. Overall, it can be seen that intermittent and
chronic patterns of depression are associated with worse function and self-rated health. The
effects are monotonic, with the outcomes increasingly poor for the intermittent and
chronically depressed groups relative to the nondepressed group. Both of these outcomes are
discussed, in turn, below.

Disability in major life activities—Patterns of depression were highly associated with
increased odds of disability in life functions; both intermittent (OR = 1.63, Cl = 1.34, 1.98, p
<.001) and chronic patterns of (OR = 2.96, Cl = 1.86, 4.70, p < .001) of depression
increased risk.

Self-rated poor/fair health—As can be seen in Table 2, patterns of depression also
significantly increased the likelihood of poor/fair health over time, with both intermittent
(OR =2.31, Cl =1.88, 2.84; p<.001) and chronic (OR =4.23, Cl = 2.80, 6.40; p<.001)
patterns of depression substantially increasing the odds of poor outcomes.

Discussion

It seems evident that long-term patterns of depression are associated with worse function,
and perceptions of poor/fair health, even after controlling for demographic, and time-varying
disease-related factors, physical limitations, and medication factors. Thus, our study adds
further evidence of the disease burden of symptoms of depression over time, among a
representative sample of individuals with RA, as well as an estimate of the prevalence of
chronic and intermittent patterns of depression over time. It was striking in our results that
such a high proportion of individuals with RA are also affected by chronic and intermittent
levels of depression. There is clearly an urgent need to identify individuals with high levels
of depressive symptoms from year to year, even if these symptoms are ‘intermittent’ and do
not meet threshold for a diagnosis of clinical depression. Addressing the symptoms of
depression that individuals with RA are experiencing would contribute to an alleviation of
disease burden and likely improve function in valued life activities and quality of life for
affected individuals and their families.

It has been argued persuasively that individuals with chronic illness, such as RA should be
routinely screened for depression and followed up with appropriate and timely interventions
or referrals to mental health care providers or support resources (Panzarino, 1998; Perez-
Stable et al., 1990; Pignone et al., 2002; Sheehy et al., 2006). There has been a welcome
focus in the recent clinical literature on integrating evidence-based psychological treatments
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into RA care, including mindfulness-based stress reduction (Bohlmeijer et al., 2010), anti-
depressants (Kapoor, 2010), and other psychological treatments (Van Straten et al., 2010).

In the current study, we observed higher unadjusted mortality rates for individuals with
intermittent (26.0%) and chronic (34.0%) patterns of depression, compared with nonde-
pressed individuals (17.2%). However, when we conducted multivariate analyses,
controlling for demographic, disease-related, and functional variables, the relationship
between patterns of depression and mortality, and patterns of depression and survival were
not statistically significant. These findings are in contrast to those of Ang and colleagues
(2005), who found that depression increased the risk of mortality among individuals with
RA who were followed over an 18-year period. Our study differs with respect to sampling,
methods, and covariates, which may account for the observed differences in mortality
associated with depression.

In the present study there are several limitations which must be noted. First, this is an
observational study that does not include clinical data on disease activity, nor clinical
assessment of depression. Thus, limitations generically associated with our methods must be
taken into account when considering our findings. These include biases that are inherent in
self-report data, such as differences in recall, motivational biases, and the like. Second,
although not statistically significant (p < .06), there were marginally significant differences
in attrition, excluding mortality, across depression groups that might have biased our results.
Finally, our measure of swollen joint counts did not include feet and wrists because these
joint groups were not queried in all years of the study. Perhaps a more complete assessment
of swollen joints would have shown more variability across depression groups.

Clearly, clinical interventions that address symptoms of depression as part of a
comprehensive approach to treating individuals with RA are urgently needed. Indeed, there
is accumulating evidence that integrating depression treatment into primary care and other
specialty medical care is cost-effective, and linked to improvements in quality of life and
function (Lin et al., 2003; Parker et al., 2003; Simon et al., 2007). It has been our goal in this
study to contribute to the ongoing discussion and debate about the treatment of depression in
RA, in order to improve quality of care and outcomes for individuals with RA.
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Figure 1.
Patterns of depression in a panel study of rheumatoid arthritis.
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Patterns of depression and baseline characteristics among 1115 participants in the UCSF RA Panel from

1988-2005

Depression factors

L ow/none (n=734)

Intermittent (n=281)

Chronic (n=100)

F (2, 1112)/chi-square (2)

Mean baseline GDS (SD)
Within-person average GDS (SD)
Within-person variability of GDS
Maximum GDS score

Minimum GDS score

% of assessments GDS (7+)

# of assessments GDS (7+)

Demographic factors
% Female (N)
% White (A)

% Married/partner
Age

Years of education

Disease-related factors

Disease duration (years)
Comorbidities: % (77)

Global pain rating: Mean (SD)
Swollen joint count: Mean (SD)

Medications
DMARDS: % (1)

Prednisone: % (1)
Basic physical function (HAQ).: Mean (SD)

Health/function

Disability in major life activities

Self-rated poor/fair health

1.35 (1.42)
1.40 (1.05)
0.94 (.57)
2.97 (1.82)
0.46 (.84)
0.17 (1.09)

0.02 (.15)

77.7 (570)
83.8 (615)

68.6 (486)
54.9 (13.8)
13.72 (2.70)

9.7 (9.6)
36.9% (271)
28.59 (19.53)

2.58 (2.08)

81.3 (597)
49.7 (365)

0.88 (.63)

60.5 (444)

33.1(243)

4.13 (2.86)
4.36 (1.38)
2.82 (.88)
8.87 (1.99)
1.40 (1.31)
23.9 (16.0)

1.77 (1.36)

83.3(234)
79.7 (224)

55.3 (152)
56.2 (12.9)
13.04 (3.14)

12.6 (11.2)
44.5% (125)
44.13 (20.55)

3.80 (2.30)

80.1 (225)
60.5 (170)

1.35(.72)

80.1 (225)

59.1 (166)

8.96 (2.88)
8.82 (1.84)
2.34(1.12)
11.74 (2.07)
5.46 (2.89)
78.9 (19.2)

5.68 (3.40)

83.0 (83)
64.0 (64)

51.0 (49)
56.2 (12.6)
11.84 (3.83)

12.6 (10.9)
58.0% (58)
56.83 (18.59)

4.92 (2.70)

76.0 (76)
76.0 (76)

1.87 (.60)

94.0 (94)

85.0 (85)

ok

*:
705.64

A A
1897.63

Aok

*:
755.53

HAA
1647.90

Hok

*:
676.73

A
2991.28

Aok

*:
1008.34

NS

A A A
22.77
NS
NS

HAA
21.64

Hokk

10.3

5.18

Aok

*:
130.27

Hok

*:
69.20

NS

Hokok
Aok
130.7

Hokk

Aok

*:
129.26

**p< 01

*
p<.05

Hokh

p<.001
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Table 2

GEE analyses of patterns of depression among 1115 participants in the UCSF RA Panel over an 18-year
period: impact on health and function

Disability in major lifeactivities  Self-rated poor/fair health

Demographic factors
« Gender (female) 064 (0.52,0.79) Hokok 0.69 (0.54, 0.87) ok
*Age 1.00 (1.00, 1.01) * 1.00 (1.00, 1.01)
« Race (white vs other) 1.24 (1,02, 1.52) * 0.80 (0,64, 0.99) *
« Years of education” 0.95 (0.92, 0.98) o 0.98 (0.95, 1.01)

« Married/partner 0.95 (0.82, 1.09) 1.18 (1.01, 1.38) *

Year in Panel (1-18) 1.02 (1.00, 1.03)

Hk
0.98 (0.97, 1.00)

Disease factors
« Years with RA 1.00 (0.99, 1.00) 1.00 (0.99, 1.01)
« Comorbidities (1/0) 1.08 (0.96, 1.21) 1.40 (1.28, 1.55) el
* Global pain ratings (0-100) 101 (101, 1.02) 101 (101,102
« Swollen joint count (0-10) 1.07 (1.04, 1.10) falaied 1.03 (1.01, 1.06) **
Medications
« DMARDS (1/0) 0.96 (0.84, 1.11) 1.10 (0.97, 1.24)
. i * Aok
Prednisone (1/0) 1.16 (1.01, 1.33) 1.41 ((1.25, 1.58)
Basic Physical Function (HAQ, 0-3) 4,83 (421, 5.54) falalad 270 (2.40, 3.04) falaiad
Patterns of depressive symptoms (vs low/none)
. i Aok kA
Intermittent 1.63 (1.34, 1.98) 231 (1.8, 2.84)
* Chronic 2.96 (186, 4.70) 4.23(2.80,6.40)
+
p<.10
*
p<.05
Ak
p<.01
Ak
p<.001
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