Comorbid Depression Is an Independent Risk Factor
for Mortality in Patients with Rheumatoid Arthritis
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ABSTRACT. Objective. Whether comorbid depression increases mortality in patients with rheumatoid arthritis
(RA) is unknown. Our objective was to determine whether the presence of depression predicted mortality in patients with RA.
Methods. We followed 1290 consecutive outpatients with RA who met our stringent inclusion criteria during an 18-year observation period. Since 1981, demographic, clinic, and self-report data were
collected and entered into a computer database at the time of each clinic visit. The comorbidity data
were consistently recorded beginning in 1991. Our primary independent variable was the mean of
the Arthritis Impact Measurement Scales (AIMS) depression scores during the first 4 years of entry
into the clinic cohort (average 4-year depression). Data were analyzed using Cox proportional hazard models.
Results. After adjusting for covariates, the hazard ratio (HR) for each unit increase in the average 4year depression score on mortality was 1.14 (p < 0.0001). Using only the data obtained from 1991
to 2003, the mortality risk was slightly increased (HR 1.35, p < 0.0001). To reduce residual confounding due to RA disease activity and/or comorbid medical conditions, we then excluded deaths
during the first 2 years after study onset. With this method, the HR for the average 4-year depression
remained significant (HR 1.35, p < 0.0001). Because an AIMS depression score ≥ 4 is consistent
with clinical depression, we analyzed the dataset using the average 4-year depression score as a
dichotomous variable (score < 4 or ≥ 4). The HR of clinical depression on mortality was 2.2 (95%
CI 1.2–3.9, p = 0.01).
Conclusion. Depression increases the risk of mortality in RA. Our study highlights the importance
of comorbid depression in patients with RA. (J Rheumatol 2005;32:1013–9)
Key Indexing Terms:
DEPRESSION

RHEUMATOID ARTHRITIS

Medical conditions are associated with an increased risk of
depressive symptoms and disorders, particularly when the
illness is chronic. Based on several studies that addressed the
relative influence of different chronic diseases on patients’
mental well being, cardiovascular conditions, stroke/neurologic disorders, renal disease, and musculoskeletal conditions are the chronic illnesses most frequently associated
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MORTALITY

RISK FACTOR

with psychological distress1-5. Functional incapacitation may
partly explain these relationships6.
Rheumatoid arthritis (RA) is a chronic medical disorder
that causes pain, loss of function, systemic complications,
and premature mortality. Depression has also been identified
as a problem for persons with RA. Attempts to estimate the
prevalence of depression in people with RA are complicated
by conceptual and definitional problems. Most of the currently available self-administered depressive symptom
scales assess the overall severity of depressive symptoms,
and are not intended to be used as diagnostic instruments for
case identification. In addition, certain somatic items on
psychological questionnaires can be explained by coexisting
medical disease (i.e., criterion contamination) rather than by
psychological status, which may inflate estimates of the
prevalence and severity of depressive symptoms. However,
even when careful methods of assessment are applied, the
prevalence of depression among patients with RA is conservatively estimated to be 15%–20%7-9. Indeed, patients with
RA are twice as likely to suffer from depression as members
of the general population.
Depression increases the burden of RA to the patient and
society. Psychological distress, as measured by self-report
depression scales, is associated with increased levels of
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pain10,11. However, the causal relationship between pain and
depression may act in both directions, with pain increasing
depression and depression increasing pain12. Further,
depression is associated with increased functional disability
in RA patients. Longitudinal studies have shown that the
causal association between depression and self-reported disability may also be bidirectional13-16. Finally, depression has
been linked to negative health outcomes and higher health
costs for persons with RA17,18. Indeed, appropriate identification and subsequent treatment of depression are needed to
maximize the quality of life for persons with RA.
Studies over the past decade suggest an association
between depression and nonsuicide mortality. In a recent
metaanalysis, Schultz, et al19 found that the relative risk for
depression as a predictor of mortality ranges from 1.2 to 4.0.
The relationship of depression with mortality has been seen
in various diseases including myocardial infarction [hazard
ratio (HR) 2.4], stroke (risk ratio 1.1 to 2.4), mild dementia
(odds ratio 4.3), endstage renal disease (relative risk 1.2),
and diabetes mellitus (HR 2.6)20-27. Relatively little is
known about the complex temporal relations among behavior, affect, and pathophysiology to account for the association between depression and mortality.
Although depression increases the personal and societal
burden of RA, it is not known whether depression in patients
with RA confers a higher mortality risk. Because depression
is often a treatable illness, understanding the prognostic significance of depression in relation to mortality is important
from a public health standpoint and for clinical management
of RA. Our study had 3 objectives: (1) to examine whether
comorbid depression in a clinic cohort of patients with RA
predicts mortality; (2) to assess whether the depression-mortality relationship persists after controlling for comorbid
medical illnesses and RA disease activity; and (3) to determine if the observed association between depression and
mortality persists beyond the early years of study observation, insofar as deaths during the early years of study observation may be the result of the associated medical disorder
(e.g., myocardial infarction) and not of secondary depression. We hypothesized that the effect of depression on mortality, independent of comorbid medical disorders, would
persist beyond the early years of study observation.
MATERIALS AND METHODS
Patients. Since 1974, we have enrolled more than 2000 consecutive individuals with RA seen at the Wichita Arthritis Center, an outpatient rheumatology clinic. Demographic, lifetime comorbidity index, and clinic data
[i.e., erythrocyte sedimentation rate (ESR) and grip strength] and selfreport data were recorded and entered into a computer database at the time
of each followup clinic visit. Self-report data included Health Assessment
Questionnaire (HAQ) disability index score28,29, visual analog scale (VAS)
for pain, VAS for global severity of RA, and Arthritis Impact Measurement
Scale (AIMS) for depression30,31. Systematic longitudinal lifetime comorbidity data collection was started in 1991. The lifetime comorbidity score
is the sum of present or past comorbid condition reported by the patient.
Conditions include cancer, stroke, fracture, and renal, endocrine, gastroin-

testinal, cardiovascular and hepatobiliary problems. Psychiatric diagnoses
were not part of the comorbidity index. The lifetime comorbidity index has
been shown to predict subsequent mortality32.
Data analysis was restricted to patients fulfilling the 1958-87 American
College of Rheumatology (formerly the American Rheumatism
Association) criteria for RA33,34 who attended the Wichita Arthritis Center
at least twice between January 1, 1981 (when HAQ and AIMS depression
scores first became available) and December 31, 2003. We ended followup
when individuals died or on December 31, 2003. Our inclusion criteria
resulted in a study population of 1290 patients and 102,942 patient-months
of observation. Within the period of observation, there were 339 deaths.
Primary independent variable. The AIMS is a widely used rheumatic disease health status instrument for which reliability and validity have been
well documented35-39. The AIMS depression scale has a score range from
0 (no depression) to 10 (worst depression). To ensure that we were capturing chronic depressive states rather than transient episodes, a single value
of depression representing the mean of the first 4 years of entry into the
cohort was used (average 4-year depression). The mean number of AIMS
depression questionnaires completed was 9.3 ± 6.1. Because we were interested in the effect of the severity of depressive symptoms and depressive
disorder on mortality, the average 4-year depression score was treated as
both a continuous and a dichotomous variable. Depressive disorder was
defined as a cutoff score of 4 or greater9.
Definition of study onset and observation period. In this report, we defined
study onset or Year ‘0’ to be the beginning of the fifth year from the time
the patient entered the cohort. As shown in Figure 1, if a patient entered the
clinic cohort in January 1981, Year ‘0’ would fall on January 1985. In other
words, Year ‘0’ always postdates study entry by 4 years. In the example
provided in Figure 1, the observation period would be from Year ‘0’ to Year
18, the year the patient died or was censored.
To determine whether average 4-year depression affects late mortality,
we divided the observation period into different time periods (i.e., Year
0–2, Year 2–6, Year 6–11, Year 11–16, and Year > 16).
Primary dependent variable. The primary outcome measure was all-cause
mortality. Death was confirmed by review of medical records, death certificates, and the National Death Index (National Center for Health
Statistics, US Department of Health and Human Services, Hyattsville,
Maryland). We obtained all available hospital records and all official death
certificates from states in which there were decedents from our cohort, and
coded specific cause of death according to the International Classification
of Diseases, ninth revision. The details of this data set with respect to mortality have been reported40.
Data analysis. We compared RA patients with and without depression at
Year ‘0’ using t tests for differences in means and chi-square for differences
in proportions. The relationship between average 4-year depression and
mortality was studied with Cox proportional hazard models. We used the
following covariates in all analyses: age, sex, marital status, race, education, lifetime comorbidity index, disease duration at study entry, HAQ disability score, VAS global severity, VAS pain, ESR, grip strength, and calendar year. Calendar year at entry was controlled in the analyses because of
the potential effect of any unmeasured confounder that might influence
mortality (e.g., introduction of methotrexate in the mid-1980s). We used the
Kaplan-Meier method to estimate survival differences between the
depressed and nondepressed RA groups. We tested differences in the survival functions between groups using the log-rank method and Wilcoxon
test. Since early-onset mortality may be related to variables other than
depression, we were particularly interested in the log-rank test, which
emphasizes failures in the tail of the survival curve.
Most deaths in RA are due to comorbid medical conditions. Deaths that
occurred close to study onset may have been due to comorbid medical conditions rather than depression. To avoid overestimating the mortality risk
attributable to average 4-year depression, we performed 3 different analyses:
1. Using the data obtained from 1981 to 2003, the first analysis excluded
deaths during the first 6 years after study onset. Because we do not have
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Figure 1. The study observation period. If a patient entered the cohort in January 1981, study onset or Year ‘0’ would be January 1985. The
patient’s average 4-year depression score was the mean of the AIMS depression scores from January 1981 to December 1984.
good comorbidity data from 1985 to 1990, we made an assumption that
death during the first 6 years after study onset may be caused by factors
other than depression.
2. Because systematic collection of comorbidity data did not begin until
1991, the second analysis was conducted using only the data obtained from
1991 to 2003. In this second analysis, we counted all deaths from study
onset until the time the patient was censored or died.
3. Using the 1991–2003 data, the third analysis excluded deaths during the
first 2 years after study onset. We assumed that death during the early phase
of the observation period might be related to RA disease activity or residual confounding from comorbid medical conditions.
Last, using the 1981–2003 data, we performed a stratified analysis to
assess the independent effect of average 4-year depression on mortality at
4 different time periods (i.e., Year 0–2, Year 2–6, Year 6–11, Year 11–16,
and Year > 16).
Variables for which missing data exceeded 5% were VAS global severity (5.7%), VAS pain (17.2%), and ESR (10.1%). For comorbidity data
after January 1, 1991, there were 14.9% missing data points. Pain was missing because of a change in pain scales during this period. To determine if
missing values for these variables were predictive of outcome, we ran an
analysis that modeled for missing values. Specifically, missing data were
modeled as follows, for example:
Yi = pain score for the ith patient if available; 0: if pain score was missing
Zi = 1: if pain score was missing for the ith patient; 0: otherwise
Our analysis revealed that patients with missing values for comorbidity (HR 1.3, p = 0.38), VAS global severity (HR 1.1, p = 0.91), VAS pain
(HR 1.3, p = 0.81), or ESR (HR 2.6, p = 0.10) were not more likely to die
than those for whom the data were complete. We then imputed missing values for ESR, VAS global severity, and VAS pain using the last observation
carried forward method. Missing comorbidity data prior to 1991 were
imputed using the first available comorbidity data. For patients seen only
prior to 1991, comorbidity values were imputed using the mean comorbidity values for the cohort by sex.
We evaluated the proportional hazards assumption of the Cox model
using a goodness-of-fit testing procedure. The significance level of all
analyses was set at 0.05, and all tests were 2-tailed. Statistical computations
were performed using Stata, version 8.0.

RESULTS
Patient characteristics at entry into the clinic cohort. The
baseline demographic and clinical variables for the 1290 RA
patients are presented in Table 1. At study entry, the mean
disease duration was 6.6 years (median 3 yrs).

Comparison of depressed and nondepressed RA groups at
Year 0. Using the average 4-year depression score ≥ 4 as
representative of clinical depression, the study population
yielded 228 depressed RA patients and 1062 nondepressed
RA patients (prevalence rate = 17.6%). As shown in Table 2,
there was no difference in terms of age, sex distribution, and
disease duration at Year ‘0’ between the 2 groups. However,
compared to the nondepressed group, the depressed RA
group was significantly more likely to be non-Caucasian,
and less likely to be married and to have completed high
school. Further, the depressed RA group had more associated comorbid illnesses and had worse measures of RA disease activity, such as HAQ disability score, VAS global
severity, VAS pain, ESR, and grip strength.
Multivariable models of mortality. The unadjusted mortality
HR for a 1-unit increase (worsening) in the average 4-year
depression score (range 0–10) was 1.14 (95% CI 1.1–1.2,
p < 0.0001). After controlling for demographics, calendar
year, comorbidity, ESR, grip strength, and self-report data,
the HR remained significant at 1.14 (95% CI 1.1–1.2, p <
Table 1. Demographic and clinical variables in 1290 patients with RA at
time of entry into the clinic cohort. Except where indicated otherwise, values are the mean ± SD.
Age, yrs
Sex, % female
High school graduates, %
Married, %
Caucasian, %
Disease duration, yrs
Lifetime comorbidities, 0–11†
Health Assessment Questionnaire disability score, 0–3
Global severity, 0–10
Pain, 0–10
Erythrocyte sedimentation rate, mm/h
Grip strength, mm Hg
Average 4-year depression, 0–10
†

55.3 ± 14.8
72.4
81.0
74.8
93.7
6.6 ± 8.6
2.5 ± 1.9
1.3 ± 0.3
5.3 ± 2.5
5.1 ± 2.7
30 ± 24
122 ± 24
2.4 ± 1.4

Last or maximum value.
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significant difference in the survival curves between the 2
groups, with the depressed RA group having a lower probability of survival.
Based on goodness-of-fit testing, our models satisfy the
proportional hazards assumption (data not shown).

0.0001). Using the 1991–2003 data, the adjusted HR
increased to 1.35 (95% CI 1.1–1.6, p < 0.0001). When we
excluded deaths during the first 2 years after study onset, the
adjusted HR for the 1991–2003 data was unchanged at 1.35
(95% CI 1.1–1.6, p < 0.0001; Table 3). We also ran separate
analyses without imputing data for missing values, and the
findings were similar (data not shown).
As shown in Table 4, the stratified analysis revealed that
the adjusted hazard ratios of the average 4-year depression
on mortality at different time periods (i.e., Year 2–6, Year
6–11, and Year 11–16) were all significant.
After a median followup of 4.9 years, the clinically
depressed RA group (i.e., patients with average 4-year
depression score ≥ 4) was 2.2 times more likely to die than
the nondepressed RA group (adjusted HR = 2.2, 95% CI
1.2–3.9, p = 0.01).
Kaplan-Meier estimates of survival in the depressed and
nondepressed RA patient groups are presented in Figure 2.
Both the log-rank and Wilcoxon tests showed statistically

DISCUSSION
The data from this large prospective study of 1290 RA
patients demonstrate that comorbid clinical depression is an
independent predictor of all-cause mortality. RA patients
with persistent or recurrent depression during the first 4
years of entry into the cohort were at least twice as likely to
die than patients with no depression. After a median 5-year
followup period, clinical depression, as defined by an AIMS
depression score ≥ 4, was associated with higher mortality
risk, independent of comorbid medical disorders and RA
disease activity. Moreover, the effect of depression persists
beyond the early years of the observation period, which suggests a true depression-mortality association rather than

Table 2. Comparison of depressed and nondepressed patients with RA at study onset or year ‘0’. Study onset or
Year ‘0’ was defined as the beginning of the 5th year from the time the patient entered the clinic cohort. Except
where indicated otherwise, values are the mean ± SD.

Age, yrs
Sex, % female
High school graduates, %
Married, %
Caucasian, %
Disease duration, yrs
Lifetime comorbidities, 0–11
HAQ disability score, 0–3
Global severity, 0–10
Pain, 0–10
Erythrocyte sedimentation rate
Grip strength

Depressed,
N = 228

Nondepressed,
N = 1062

p

57.1 ± 14.1
73.3
72.8
77.9
91.1
7.2 ± 0.6
2.7 ± 1.9
1.7 ± 0.7
6.1 ± 2.2
5.9 ± 2.4
34.8 ± 0.4
104.4 ± 0.8

57.2 ± 13.9
73.6
86.3
79.9
94.4
6.5 ± 0.3
1.9 ± 1.6
1.1 ± 0.7
3.9 ± 2.4
4.0 ± 2.6
29.3 ± 0.2
124.4 ± 0.4

0.80
0.56
< 0.001
0.003
0.0001
0.11
< 0.0001
< 0.0001
< 0.0001
< 0.0001
< 0.0001
< 0.0001

Table 3. Multivariate models of the relation of depression with mortality in patients with RA.

Analysis 1
Data from 1981 to 2003,
excluded deaths during the first 6 years after study onset
Average 4-year depression†
Analysis 2
Data from 1991 to 2003
Average 4-year depression†
Analysis 3
Data from 1991 to 2003,
excluded deaths during the first 2 years after study onset
Average 4-year depression†

Adjusted*
Hazard Ratio

95% CI

p

1.14

1.1–1.2

< 0.0001

1.35

1.1–1.6

< 0.0001

1.35

1.1–1.6

< 0.0001

* Adjusted for the following covariates: age, education, race, sex, marital status, lifetime comorbidities, disease
duration and calendar year at study entry, Health Assessment Questionnaire disability score, VAS global severity,
VAS pain, ESR, and grip strength. † Average 4-year depression score range from 0 (no depression) to 10 (worst
depression). The hazard ratios reflect the risk of dying per one-unit increase in the average 4-year depression score.
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Table 4. Stratified analysis of the effect of average 4-year depression on mortality at different time periods during the observation period.

Average 4-year depression
Year 2–6
Year 6–11
Year 11-16

Adjusted HR*

95% CI

p

2.9†
1.8†
1.4†

2.5–3.3
1.7–1.9
1.3–1.5

< 0.0001
< 0.0001
< 0.0001

* Adjusted for the following covariates: age, education, race, sex, marital status, lifetime comorbidities, disease
duration and calendar year at study entry, Health Assessment Questionnaire (HAQ), VAS global severity, VAS
pain, ESR, and grip strength. † In reference to Year 0–2, the adjusted hazard ratios were the mortality risk of the
average 4-year depression at each time period.

Figure 2. Survival rates over 20-year followup of RA patients with and without comorbid depression (log-rank test: chisquare = 19.37, p < 0.00001; Wilcoxon test: chi-square = 23.13, p < 0.00001).

confounding from the presence of other chronic illnesses.
Consistent with previous reports7-9, our study also confirms
a substantial 17.6% prevalence of clinical depression in RA.
Our study has several limitations. Serious comorbid medical conditions can increase mortality directly and/or indirectly, through the mediating influence of depression. Some
experts would argue that the observed relationship between
depression and mortality in this RA cohort may be confounded by comorbid medical disorders. To address this
problem, we did sensitivity analyses and excluded deaths
within the first 2 years of study onset, and even extended the
exclusion period up to 6 years to reduce residual confounding. In addition, if the data were biased toward early deaths
caused by comorbid illnesses, we would expect the survival
curves to come together during the later part of the observation period. As seen in Figure 2, this was not the case. The
log-rank test, which places emphasis on the latter part of the
survival curves, showed a statistically significant difference
between the depressed and nondepressed RA groups.
Similarly, when we divided the observation period into 4

different time periods, the depression-mortality relationship
persisted well beyond the first 2 years after study entry. It is
of particular importance that late mortality was increased in
patients with depression.
Further, we do not have additional objective measures of
RA disease activity (e.g., joint count) to control for in the
analyses. As shown in a previous study41, about 20% of the
variance in depression change scores could be accounted for
by changes in RA-related clinical variables. However, HAQ
is a good surrogate marker of disease activity and provides
information similar to many traditional measures in RA,
such as the joint count, radiographic score, ESR, grip
strength, button test, and walking time42. A recent report
concluded that the usual laboratory, radiographic, and physical examination data relevant to RA patients were substantially weaker than the HAQ in predicting mortality32,43.
With the combination of HAQ, ESR, and grip strength available in our dataset, we believe it unlikely that our findings
were seriously confounded by the lack of additional indicators of RA disease activity. Third, that our dataset comes
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from a single arthritis center may potentially limit its generalizability. However, the mortality rate among our participants was comparable to that of other RA cohorts, especially those in similar settings44-46. Similarly, the prevalence of
depression in our sample is equivalent to what has been
reported7-9. Fourth, the AIMS depression scale has not been
validated for strict psychiatric case detection. In a previous
study9, however, an AIMS depression cutpoint of 4 was
found to be comparable to a Center for Epidemiological
Studies Depression Scale (CES-D) cutpoint of 23, a score
that best discriminated between cases and noncases of
depression among outpatients from mental health centers
and community residents47. Finally, because our depression
was based on a mean of the scores during the first 4 years of
entry into the cohort, we cannot comment about the effect of
depression on mortality during those earlier years.
Incidentally, our analysis yielded similar results when an
average 2-year (rather than 4-year) depression score was
modeled with all the covariates (data not shown).
By what mechanism does a process of the mind affect the
outcome of processes of the body? While the exact mechanisms underlying the association are not known, possible
biobehavioral mechanisms include (1) autonomic dysregulation48; (2) inflammation49; (3) impaired cellular immunity50,51; (4) treatment nonadherence52; and (5) insulin resistance53. Increased platelet aggregation may also be a contributory factor54,55.
Our study highlights the importance of a person’s psychological state, specifically depression, as an important
independent predictor of mortality in patients with RA. In a
previous report, Pincus, et al noted “helplessness score” to
be associated with mortality56. Despite some overlapping
features between “helplessness” and depression, the 2 constructs are not identical. One of the strengths of our study
was the availability of mean depression scores over a 4-year
period, which ensured that we were dealing with chronically depressed RA patients, and not transient bouts of depressive symptoms.
Our findings have important implications for clinical
care. Depression is frequently unrecognized and undertreated in medical patients, a problem most extensively studied
in primary care, but apparently also the case for a variety of
medical specialty settings including rheumatology57-64.
Because of the enormous personal and societal impact of
RA, healthcare providers should be alert to the diagnosis of
depression. Adequate treatment of depression can improve
both physical and psychological health status of patients
with RA65. Although one can postulate that treating depression might reduce mortality risk, clinical trials would be
necessary to test this hypothesis.
REFERENCES
1. Sprangers M, Regt E, Andries F, et al. Which chronic conditions are
associated with better or poorer quality of life? J Clin Epidemiol
2000;53:895-907.

2. Penninx B, Beekman A, Ormel J, et al. Psychological status among
elderly people with chronic disease: does type of disease play a
part? J Psychosom Res 1996;40:521-34.
3. Chou K, Chi I. Chronic illness and depressive symptoms among
Chinese older adults: a longitudinal study. Int J Aging Hum Dev
2002;54:159-71.
4. Wells K, Rogers W, Burnam MA, Camp P. Course of depression in
patients with hypertension, myocardial infarction, or
insulin-dependent diabetes. Am J Psychiatry 1993;150:632-8.
5. Steward A, Greenfield S, Hays R, et al. Functional status and well
being of patients with chronic conditions. JAMA 1989;262:907-13.
6. Vilhjalmsson R. Direct and indirect effects of chronic physical
conditions on depression: a preliminary investigation. Soc Sci Med
1998;47:603-11.
7. Pincus T, Griffith J, Pearce S, Isenberg D. Prevalence of
self-reported depression in patients with rheumatoid arthritis. Br
J Rheumatol 1996;35:879-83.
8. Soderlin M, Hakala M, Nieminen P. Anxiety and depression in a
community-based rheumatoid arthritis population. Scand
J Rheumatol 2000;29:177-83.
9. Hawley DJ, Wolfe F. Depression is not more common in
rheumatoid arthritis: a 10-year longitudinal study of 6,153 patients
with rheumatic disease. J Rheumatol 1993;20:2025-31.
10. Dickens C, McGowan L, Clark-Carter D, Creed F. Depression in
rheumatoid arthritis: a systematic review of the literature with
meta-analysis. Psychosom Med 2002;64:52-60.
11. Callahan LF, Kaplan MR, Pincus T. The Beck Depression
Inventory, Center for Epidemiological Studies Depression Scale
and General Well-being Schedule Depression Subscale in
rheumatoid arthritis. Arthritis Care Res 1991;4:3-11.
12. Magni G, Moreschi C, Rigattin Luchini S, Merskey H. Prospective
study on the relationship between depressive symptoms and chronic
musculo-skeletal pain. Pain 1994;56:289-97.
13. Katz PP, Yelin EH. The development of depressive symptoms
among women with rheumatoid arthritis. Arthritis Rheum
1995;38:49-56.
14. McFarlane AC, Brooks PM. Determinants of disability in
rheumatoid arthritis. Br J Rheumatol 1988;27:7-14.
15. Katz PP, Yelin EH. Prevalence and correlates of depressive
symptoms among persons with rheumatoid arthritis. J Rheumatol
1993;20:790-6.
16. Fifield J, Tennen H, Reisine S, McQuillan J. Depression and the
long-term risk of pain, fatigue and disability in patients with
rheumatoid arthritis. Arthritis Rheum 1998;41:1851-7.
17. Pope AM, Tarlov AR. Disability in America: toward a national
agenda for prevention. Washington, DC: National Academy Press;
1991.
18. Lubeck DP, Spitz PW, Fries JF, Wolfe F, Mitchell DM, Roth SH. A
multicenter study of annual health service utilization and costs in
rheumatoid arthritis. Arthritis Rheum 1986;29:488-93.
19. Schultz R, Drayer R, Rollman B. Depression as a risk factor for
non-suicide mortality in the elderly. Biol Psychiatry
2002;52:205-25.
20. Williams L, Ghose SS, Swindle RW. Depression and other mental
health diagnoses increase mortality risk after ischemic stroke. Am
J Psychiatry 2004;161:1090-5.
21. House A, Knapp P, Bamford J, Vail A. Mortality at 12 and 24
months after stroke may be associated with depressive symptoms at
1 month. Stroke 2001;32:696-701.
22. Morris PL, Robinson RG, Andrezejewski P, Samuels J, Price TR.
Association of depression with 10-year poststroke mortality. Am
J Psychiatry 1993;150:124-9.
23. Pfiffner D, Hoffmann A. Psychosocial predictors of death for
low-risk patients after a first myocardial infarction: a 7-year
follow-up study. J Cardiopulm Rehabil 2004;24:87-93.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2005. All rights reserved.
1018

The Journal of Rheumatology 2005; 32:6

Downloaded on February 24, 2021 from www.jrheum.org

24. Carney R, Blumenthal J, Catellier D, et al. Depression as a risk
factor for mortality after acute myocardial infarction. Am J Cardiol
2003;92:1277-81.
25. Kimmel PL, Peterson RA, Weihs KL, et al. Multiple measurements
of depression predict mortality in a longitudinal study of chronic
hemodialysis outpatients. Kidney Int 2000;57:2093-8.
26. Janzing JG, Bouwens JM, Teunisse RJ, van’t Hof MA, Zitman FG.
The relationship between depression and mortality in elderly
subjects with less severe dementia. Psychol Med 1999;29:979-83.
27. Black SA, Markides KS, Ray LA. Depression predicts increased
incidence of adverse health outcomes in older Mexican Americans
with type 2 diabetes. Diabetes Care 2003;26:2822-8.
28. Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient
outcome in arthritis. Arthritis Rheum 1980;23:137-45.
29. Wolfe F. A reappraisal of HAQ disability in rheumatoid arthritis.
Arthritis Rheum 2000;43:2751-61.
30. Meenan RF, Gertman PM, Mason JH, Dunaif R. The Arthritis
Impact Measurement Scales: further investigations of a health
status measure. Arthritis Rheum 1982;25:1048-53.
31. Meenan RF, Gertman PM, Mason JH. Measuring health status in
arthritis: the Arthritis Impact Measurement Scales. Arthritis Rheum
1980;23:146-52.
32. Wolfe, F, Michaud K, Gefeller O, Choi HK. Predicting mortality in
patients with rheumatoid arthritis. Arthritis Rheum
2003;48:1530-42.
33. Ropes MW, Bennett GA, Cobb S, Jacox R, Jessar RA. 1958
revision of diagnostic criteria for rheumatoid arthritis. Bull Rheum
Dis 1958;9:175-6.
34. Arnett FC, Edworthy SM, Bloch DA, et al. The American
Rheumatism Association 1987 revised criteria for the classification
of rheumatoid arthritis. Arthritis Rheum 1988;31:315-24.
35. Blalock SJ, deVellis RF, Brown GK, Wallston KA. Validity of the
Center for Epidemiological Studies depression scale in arthritis
populations. Arthritis Rheum 1989; 32:991-7.
36. Brown JH, Kazis LE, Spitz PW, Gertman P, Fries JF, Meenan RF.
The dimensions of health outcomes: a cross-validated examination
of health status measurement. Am J Public Health 1984;74:159-61.
37. Mason JH, Anderson JJ, Meenan RF. A model of health status for
rheumatoid arthritis: a factor analysis of the Arthritis Impact
Measurement Scales. Arthritis Rheum 1988;31:714-20.
38. Mitz B, Mantenach CA, Himmel J, Black J, Munz C, Lightfoot
RW. A comparison of psychosocial and physical tests in rheumatoid
arthritis [abstract]. Arthritis Rheum 1983;26 Suppl:S148.
39. Potts MK, Brandt KD. Evidence of the validity of the Arthritis
Impact Measurement Scales. Arthritis Rheum 1987;30:93-6.
40. Choi HK, Hernan MA, Seeger JD, Robins JM, Wolfe F.
Methotrexate therapy and mortality in patients with rheumatoid
arthritis: a prospective study. Lancet 2002;359:1173-7.
41. Wolfe F, Hawley DJ. The relationship between clinical activity and
depression in rheumatoid arthritis. J Rheumatol 1993;20:2032-7.
42. Pincus T, Callahan LF, Brooks RH, Fuchs HA, Olsen NJ, Kaye JJ.
Self-report questionnaire scores in rheumatoid arthritis compared
with traditional physical, radiographic and laboratory measures.
Ann Intern Med 1989;110:259-66.
43. Callahan LF, Pincus T, Huston JW III, Brooks RH, Nance EP Jr,
Kaye JJ. Measures of activity and damage in rheumatoid arthritis:
Depiction of changes and prediction of mortality over five years.
Arthritis Care Res 1997;10:381-94.
44. Allebeck P. Increased mortality in rheumatoid arthritis. Scand
J Rheumatol 1982;11:81-6.
45. Symmons DP, Jones MA, Scott DL, Prior P. Longterm mortality
outcome in patients with rheumatoid arthritis: early presenters
continue to do well. J Rheumatol 1998;25:1072-7.
46. Wolfe F, Mitchell DM, Sibley JT, et al. The mortality of rheumatoid
arthritis. Arthritis Rheum 1994;37:481-94.

47. Husaini BA, Neff JA, Harrington JB, Hughes MD, Stone RH.
Depression in rural communities: validating the CES-D scale.
J Community Psychol 1980;8:20-7.
48. Kinder LS, Kamarck TW, Baum A, Orchard TJ. Depressive
symptomatology and coronary heart disease in Type 1 diabetes
mellitus: a study of possible mechanisms. Health Psychol
2002;21:542-52.
49. Penninx BW, Kritchvevsky SB, Yaffe K, et al. Inflammatory
markers and depressed mood in older persons: results from the
Health, Aging and Body Composition study. Biol Psychiatry
2003;54:566-72.
50. Fortes C, Farchi S, Forastiere F, et al. Depressive symptoms lead to
impaired cellular immune response. Psychother Psychosom
2003;72:253-60.
51. Cakirbay H, Bilici M, Kavakci O, Cebi A, Guler M, Tan U. Sleep
quality and immune functions in rheumatoid arthritis patients with
and without major depression. Int J Neurosci 2004;114:245-56.
52. Ciechanowski PS, Katon WJ, Russo JE. Depression and diabetes:
impact of depressive symptoms on adherence, function and costs.
Arch Intern Med 2000;160:3278-85.
53. Ramasubbu R. Insulin resistance: a metabolic link between
depressive disorder and atherosclerotic vascular diseases. Med
Hypotheses 2002;59:537-51.
54. Lederbogen F, Gilles M, Maras A, et al. Increased platelet
aggregability in major depression? Psychiatry Res
2001;102:255-61.
55. Musselman DL, Tomer A, Manatunga AK, et al. Exaggerated
platelet reactivity in major depression. Am J Psychiatry
1996;153:1313-7.
56. Pincus T, Keysor J, Sokka T, Krishnan E, Callahan L. Patient
questionnaires and formal education level as prospective predictors
of mortality over 10 years in 97% of 1416 patients with rheumatoid
arthritis from 15 United States private practices. J Rheumatol
2004;31:229-34.
57. 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;50:645-8.
58. Kessler D, Lloyd K, Lewis G, Gray DP. Cross sectional study of
symptom attribution and recognition of depression and anxiety in
primary care. BMJ 1999;318:436-9.
59. Garrard J, Rolnick SJ, Nitz NM, et al. Clinical detection of
depression among community based elderly people with
self-reported symptoms of depression. J Gerontol
1998;53A:M92-101.
60. Pignone MP, Gaynes BN, Rushton JL, et al. Screening for
depression in adults: a summary of the evidence for the U.S.
Preventive Services Task Force. Ann Intern Med 2002;136:765-76.
61. Keller MB. Depression: underrecognition and undertreatment by
psychiatrists and other health care professionals. Arch Intern Med
1990;150:946-8.
62. Hirschfeld RMA, Keller MB, Panico S, et al. The National
Depressive and Manic-Depressive Association consensus statement
on the undertreatment of depression. JAMA 1997;277:333-40.
63. Wells KB, Hays RD, Burnam MA, Rogers W, Greenfield S, Ware
JE Jr. Detection of depressive disorder for patients receiving
prepaid or fee-for-service care: results from the Medical Outcomes
Study. JAMA 1989;262:3298-302.
64. O’Malley PG, Jackson JL, Kroenke K, Yoon IK, Hornstein E,
Dennis GL. The value of screening for psychiatric disorders in
rheumatology referrals. Arch Intern Med 1998;158:2357-62.
65. Parker J, Smarr K, Slaughter J, et al. Management of depression in
rheumatoid arthritis: A combined pharmacologic and
cognitive-behavioral approach. Arthritis Care Res 2003;49:766-77.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2005. All rights reserved.
1019

Ang, et al: Comorbid depression in RA

Downloaded on February 24, 2021 from www.jrheum.org

