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ABSTRACT. Objective. Research has established a link between health status and symptoms of depression in persons with rheumatoid arthritis (RA), but the effects of “cognitive coping” variables have not been
extensively studied. We examined the mediator effect of a cognitive coping variable (Pain Control
and Rational Thinking factor score from the Coping Strategies Questionnaire) over the course of a
pharmacological intervention.
Method. Data were analyzed from 54 persons with RA, all of whom met diagnostic criteria for major
depression. Measures of depression, health status, and cognitive coping were collected at 4 different
stages of a pharmacological (antidepressant) study as follows: (1) at baseline, (2) postintervention,
(3) 6 month followup, and (4) 15 month followup.
Results. Results indicated that a direct relationship existed between health status and depression at
all 4 time periods. However, this relationship was mediated by cognitive coping only at the postintervention and the 6 month followup.
Conclusion. A cognitive coping variable was found to mediate the relationship between health status and depression, but only at moderate levels of depression. (J Rheumatol 2005;32:1584–8)
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PAIN

Depression is a common symptom in the US population1.
For men the point prevalence of major depression ranges
from 2% to 3%1; for women, the point prevalence ranges
from 4% to 9%1. Chronic diseases, such as rheumatoid
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DEPRESSION
RHEUMATOID ARTHRITIS

arthritis (RA), have been identified as risk factors for
depression2. Yet the true interrelationships among variables
such as depression, pain, coping, health status, and chronic
disease are not precisely known, and the directionality of
these relationships is difficult to unravel. Experiments using
randomization and the isolation of specific variables are not
possible. Thus, research on the interrelationships among
depression, pain, coping, health status, and chronic disease
(among other potentially associated variables) requires theory-driven hypotheses and a careful conceptual analysis of
the existing literature.
This study focuses on the core relationship between
depression and health status and whether “cognitive coping”
variables might mediate this relationship. As noted, none of
these 3 variables (depression, health status, or cognitive
coping) can be isolated in the context of a true experiment.
Hence a path analysis approach was used in these analyses.
As recommended by Jöreskog and Sörbom3, the strength of
proposed models must be argued on the basis of theory or
empirical evidence because equivalent models, given the
same number of parameters, would yield the same goodness-of-fit measures.
With regard to the relationship between depression and
health status, causality might be argued in either direction.
In support of depression as the predictor variable, Anderson,
et al4 found that symptoms of depression were predictors of
functional status in a sample of persons with RA. Similarly,
Beckham, et al5 reported that depression was a significant
predictor of behavioral dysfunction in persons with RA. In
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support of health status as the predictor variable, Smedstad,
et al6 reported no differences in psychological distress in
persons with RA compared to control subjects after controlling for pain, disability, and fatigue, indicating that these
health status variables were associated with depressive
symptoms. Iosifescu, et al2 have provided a review of the
literature supporting health status (medical illness) as a predictor of depression.
However, one of the most impressive studies on the relationship between depression and health status was conducted
by Hayes, et al7; this study was notable for the sample size (n
= 856), the longitudinal structure of the data (3 timepoints
over 4 years), and the cross-lagged methodology. Hayes, et al
replicated a frequent finding in the literature that there exists
a moderate cross-sectional correlation between physical
health and mental health; they also found marked stability
effects over time for self-reports of both physical health and
mental health (without intervention). Lastly, analyses by
Hayes, et al suggested that the evidence for a causal effect
was stronger in the direction from physical health to mental
health (e.g., depression), rather than vice versa7.
Iosifescu, et al2 concluded, based on their literature
review, that antidepressant intervention for major depressive
disorder for persons with chronic medical illness was less
effective than for persons without chronic medical illness.
Ciechanowski, et al8 suggested that the relationship between
medical illness and depression may be mediated by variables such as self-care, nutrition, and/or adherence to treatment. Another potential mediator of the relationship
between health status and depressive symptoms pertains to
cognitive processes such as coping or self-efficacy (i.e., the
degree to which a person believes that he or she can cope
with a stressor). In the arthritis literature, the work of Lorig
and colleagues9 and Parker and colleagues10,11, among others, suggested that cognitive coping variables are related to
both health status and depressive symptoms. Therefore, a
“cognitive coping” variable is a logical candidate for exploration as a potential mediator of the relationship between
health status and depression.
Based on the available literature, the hypotheses for the
current study were as follows: (1) that health status variables
would predict symptoms of depression in a sample of RA
patients; (2) that the predictive relationship would be mediated by “cognitive coping” variables; and (3) that the mediated effect of the cognitive coping variables would remain
constant over time. If cognitive coping variables are found
to mediate the relationship between health status and
depression, they become important targets for clinical intervention in their own right.
MATERIALS AND METHODS
Subjects. This project consisted of secondary analyses of data obtained
from a previous study of persons with RA12. Subjects were 54 persons (39
women, 15 men) with a diagnosis of classic or definite RA. The mean age
of the sample was 54.6 years (SD 11.4); the mean education level was 12.6

years (SD 2.3). The median annual income was between $15,000 and
$19,999. The functional class of patients was as follows: 4% (n = 2) Class
I; 48% (n = 26) class II; 48% (n = 26) class III. Subjects were recruited
from a midwestern Department of Veterans Affairs (VA) hospital (n = 8,
15%), a university medical center (n = 24, 44%), and a private rheumatology practice (n = 22, 41%). The diagnosis of RA was made by collaborating rheumatologists using the 1987 diagnostic criteria of the American
College of Rheumatology13. Subjects also met the diagnostic criteria for
major depression (MD) as diagnosed by a collaborating psychiatrist using
the Structured Clinical Interview for DSM-III-R (SCID)14. Subjects were
evaluated for MD after reporting depressive symptoms during a telephone
screening for depression
Measures
Center for Epidemiologic Studies-Depression Scale (CES-D). The CESD15 is a 20 item self-report measure that assesses depressive symptoms.
Scores on each item range from 0 to 3, higher scores indicating more frequent experience of depression. The CES-D has demonstrated sound reliability and validity16, including studies that have assessed its psychometric
properties on persons with RA17,18.
Hamilton Rating Scale for Depression (HAM-D). The HAM-D19,20 is a 17
item, interview based inventory that yields a measure of depression severity; higher scores indicate greater depression severity. Studies indicate that
the HAM-D is a reliable and valid measure of depression21-23.
Pain Control and Rational Thinking (PCRT). PCRT is a factor score from
the Coping Strategies Questionnaire (CSQ)24,25, which is a 50 item measure designed to assess coping strategies and perceptions of coping effectiveness. PCRT assesses the degree to which an individual believes that he
or she can manage pain; scores can range from 0 to 18, higher scores indicating a greater belief in one’s ability to manage pain. Studies indicate that
PCRT correlates with measures of both health status and depression in persons with RA10,25,26 and therefore was selected as a good representation of
the “cognitive coping” construct under investigation.
Arthritis Impact Measurement Scale-2 (AIMS-2). The AIMS-227 is a 78
item questionnaire designed to measure health status for persons with
arthritis. Five factor scores have been identified, but only the physical,
symptom, and social scores were relevant to the research questions. The
AIMS-2 has been shown to have adequate reliability and validity27.
Procedures. Complete information on subject selection can be found in
Parker, et al12, but the key aspects will be summarized. Subjects were
recruited from a university hospital, a VA hospital, and a private rheumatology clinic; they were screened for eligibility by administering the CESD. Those subjects who scored ≥ 11 on the CES-D were then assessed for
MD via the SCID, and subjects who met criteria for MD were invited to
participate in the depression management study. A total of 638 persons with
RA were screened; 254 persons with RA were invited to participate in the
evaluation for MD; 84 consented to the diagnostic interview, and 54 subjects who met criteria for MD were enrolled in the study. Subjects were
then randomly assigned to one of 3 treatment groups: (1) medication plus
cognitive-behavioral intervention, (2) medication plus attention control, or
(3) medication only. All subjects were prescribed the antidepressant medication (sertraline), although 3 subjects were subsequently prescribed nortriptyline (consistent with practice guidelines) after it was determined that
sertraline did not induce a clinical response. Data were collected at baseline, postintervention, 6 month followup, and 15 month followup. There
were dropouts during the course of the study; 41 of the original 54 subjects
remained at the 15 month followup. Results from the study by Parker, et
al12 indicated no significant differences between groups at any time period
for the depression, cognitive coping variables, or health status measures,
but subjects in all 3 groups experienced a significant decrease in depressive
symptomatology over time. Thus, for these analyses, all 3 groups were
combined. The Parker et al12 data (across time) for the variables under
study in these analyses (i.e., depression, cognitive coping, health status) are
shown in Table 1.
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Table 1. Means (SD) for study variables at each measurement interval.
Measure

Baseline

CES-D
28.9 (9.9)
HAM-D
42.0 (10.0)
PCRT
9.5 (2.6)
AIMS-2 Physical
3.0 (1.2)
AIMS-2 Symptom* 6.5 (1.8)
AIMS-2 Social
5.3 (1.6)

Postintervention

6 month Followup

15 Month Followup

14.9 (8.8)
15.9 (11.0)
11.5 (2.2)
2.7 (1.3)
5.6 (2.1)
4.6 (1.8)

15.8 (9.7)
13.8 (11.0)
11.3 (2.4)
2.5 (1.5)
5.6 (2.1)
4.4 (2.1)

11.9 (7.7)
10.3 (8.3)
11.3 (2.4)
2.6 (1.5)
5.4 (2.1)
4.2 (1.7)

CES-D: Center for Epidemiologic Studies — Depression Scale, HAM-D: Hamilton Rating Scale for Depression,
PCRT: Pain Control and Rational Thinking (factor score from Coping Strategies Questionnaire), AIMS-2:
Arthritis Impact Measurement Scales-2. *AIMS-2 Symptom score is a measure of pain.
To demonstrate a mediator effect, several conditions must be met28. The
independent variable must be correlated with the mediator variable; the
mediator variable must be correlated with the dependent variable, and when
the mediator is added to the model, the path from the independent variable
to the mediator to the dependent variable must be significant. To test for
mediation, a 3 step regression process can be used as follows: (1) regressing the dependent variable on the independent variable, (2) regressing the
mediator variable on the independent variable, and (3) regressing the
dependent variable on both the independent variable and the mediator variable.
For the purposes of this study, individual scales were aggregated to
form 2 composite variables: (1) a variable labeled “health status” (AIMS-2
physical, symptom, and social scores); and (2) a variable labeled “depression” (CES-D and HAM-D); the composite scores were derived by simple
summation of the standardized scores for the measures being combined.
PCRT was selected as the “cognitive coping” variable on the basis of previous analyses10. Figure 1 shows the hypothesized relationship among the
variables, with the independent variable being health status, the mediator
variable being PCRT, and the dependent variable being depression. This
model was tested at baseline and sequentially at all followup periods. The
bivariate relationship among all observed variables was established at baseline via inspection of correlation coefficients. In effect, this procedure
established the first 2 conditions necessary for a mediator relationship to
exist. Although the baseline correlations were known when establishing the
model, the correlations among the variables at the later time periods were
not known. The specific research questions were a priori; no adjustments
to the alpha level of 0.05 were required.

Figure 1. Hypothesized mediator model.
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RESULTS
Relationship between health status (independent variable)
and depression (dependent variable). The first step in the
test of a mediator relationship is to establish that a significant association exists between the independent and dependent variables, the health status and depressive symptoms,
respectively (path C in Figure 1). Similar to previous studies involving persons with RA, results suggested that health
status and depressive symptoms were related. The coefficient for the regression of depression on health status was
0.55 (p = 0.0008) at baseline, 0.61 (p = 0.0001) at postintervention, 0.85 (p = 0.0001) at 6 month followup, and 0.52 (p
= 0.0001) at the 15 month followup. These results provide
evidence of a direct effect between health status and depression at all 4 time periods. Thus, the relationship between the
2 variables remained consistent, even as the level of depression decreased (Table 2).
Relationship between health status (independent variable)
and PCRT (mediator variable). The second step in the test
of a mediator relationship is to establish that a significant
association exists between the independent variable and the
mediator variable, in this study, health status and PCRT,
respectively (path A in Figure 1). Results indicated that
health status and PCRT were correlated. The coefficient for
the regression of PCRT on health status was –0.78 (p =
0.0001) at baseline, –0.44 (p = 0.006) at postintervention,
–0.73 (p = 0.0001) at 6 month followup, and –0.59 (p =
0.0001) at 15 month followup. These results provide evidence that a significant relationship existed between health
status and PCRT at all 4 time periods (Table 2).
Mediator relationship of the full model. The third step in the
test of a mediator relationship is to establish that the path
from the independent variable to the mediator to the
dependent variable is significant. Thus, for this study, the
path from health status to PCRT to depression must be significant (paths A and B combined in Figure 1). Thus, the
applicable test statistic consisted of the product of 2 regression coefficients divided by their standard error, which has
an approximate standardized, normal distribution (z).
Results indicated that the coefficient for this path was not
significant at baseline (z = 1.50, p = 0.13) or at 15 month
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Table 2. Path coefficients (SD) for the relationship between health status and depression across 4 time intervals.

Time
Baseline
Posttest
6 month
15 month

Health-Depression
Direct Effect*

Health-PCRT
Direct Effect**

Health-PCRT-Depression
Mediator Effect***

0.55† (0.15)
0.61† (0.14)
0.85† (0.16)
0.52† (0.11)

–0.78† (0.16)
–0.44† (0.15)
–0.73† (0.15)
–0.59 † (0.14)

0.16 (0.11)
0.18†† (0.08)
0.26†† (0.13)
0.06 (0.07)

* Coefficient for regression of depression on health status. ** Coefficient for regression of PCRT on health status. *** Product of coefficient for regression of PCRT on health status and coefficient for regression of depression on PCRT and health status. † p < 0.01. †† p < 0.05. PCRT: Pain Control and Rational Thinking (factor score
from Coping Strategies Questionnaire).

followup (z = 0.87, p = 0.38), but was significant at posttreatment (z = 2.13, p = 0.03) and at 6 month followup (z =
2.01, p = 0.04). These results indicate that the mediator
effect of PCRT was not present at baseline (highest depression score) or at 15 month followup (lowest depression
score). However, a mediator effect was found at postintervention and at 6 month followup (moderate depression
scores; Table 2).
To examine the possibility that the sample size might
have been insufficient at baseline and at 15 months, post hoc
power analyses were conducted. Given the observed, mediated path coefficient at baseline, 96 subjects would have
been required to obtain statistical significance. Given the
observed, mediated path coefficient at 15 month followup,
222 subjects would have been required to obtain statistical
significance. Therefore, given the large sample sizes that
would have been required to obtain statistical significance at
baseline and at 15 months, the inference that the mediator
variable had no meaningful effect at these 2 intervals
appears to be warranted.
DISCUSSION
The main purpose of our study was to determine if a variable that assessed cognitive coping strategy (i.e., PCRT)
mediated the relationship between health status and depression over the course of a pharmacological intervention.
Results indicated a direct relationship between health status
and depression over the entire course of the intervention, but
PCRT mediated this relationship only at postintervention
and 6 month followup. PCRT did not mediate the relationship at baseline (preintervention) or at 15 month followup.
Interestingly, the mediation effect was found at postintervention and 6 month followup despite the fact that there is
inherent overlap, to some extent, between the symptoms of
depression and the symptoms of RA (e.g., loss of energy).
A possible explanation for the inconsistent mediator relationship over the course of the intervention involves the
clinical course of depression. The results suggest that cognitive coping strategies (e.g., PCRT) are more relevant for
persons with RA who are experiencing moderate depressive
symptoms. Specifically, at baseline, the mean CES-D score
for the sample was 28.9, which is well above the common-

ly used cutoff score of 1615,29,30. Cognitive coping strategies
may be largely ineffective for persons experiencing such
severe symptoms of depression, which may explain why
PCRT did not mediate a health status-depression relationship at baseline. At the 15 month followup, the mean CESD score was only 11.9, which is roughly 4 points lower than
the usual CES-D cutoff for depression. When persons are
experiencing such low levels of depressive symptoms, their
coping strategies may similarly be irrelevant from a mediation standpoint. In contrast, at postintervention and 6 month
followup, the mean CES-D scores were 14.9 and 15.8,
respectively. These scores are very close to the suggested
cutoff for the CES-D, and are indicative of more moderate
levels of depressive symptoms. Thus, cognitive coping
strategies may be most relevant for individuals who are
experiencing neither severe nor low levels of depression, but
somewhere in between. These results suggest that psychological interventions (e.g., cognitive-behavioral intervention, coping skills training) may be most helpful to persons
with RA who are experiencing moderate levels of depressive symptomatology. For example, in the case of persons
with RA and comorbid major depression, cognitive-behavioral interventions may be best timed after antidepressive
medication has reduced depressive symptoms to moderate
levels.
Another interesting observation in the data (Table 1) is
that the antidepressive intervention exerted a powerful
effect on depressive symptoms as measured by both the
CES-D and the HAM-D. At postintervention, 6 month followup, and 15 month followup, notable decreases in depressive scores were observed; these data are discussed in detail
in Parker, et al12. Yet, the impact of the antidepressive intervention on the cognitive coping (PCRT) variable was quite
modest in quantitative terms. Similarly, the antidepressive
intervention yielded only a modest improvement in health
status as measured by the AIMS-2 scores. Clearly, the lack
of a mediation effect for PCRT in the models at baseline
(high depression) and at 15 month followup (low depression) appears to be due to the variation in depression scores
that occurred over the course of the measurement intervals,
rather than to substantive quantitative changes on the other
variables in the model.
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Numerous potential pitfalls exist in the development of
models of directional relationships. In our study, an argument was made on the basis of the empirical literature for a
directional influence of health status on depression, but the
converse relationship also could be postulated. In our opinion, the arguments for the proposed model are compelling,
but there is recognition that goodness-of-fit statistics also
could be generated for alternative conceptual models.
Hence, the value of these particular analyses must be considered in light of the broader literature on the relationship
between health status and depression.
The sample was collected from a single region of the US,
which raises the issue of generalizability of results. In addition, all subjects met the diagnostic criteria for major
depression; thus, the potential mediator properties of PCRT
in a non-MD sample of persons with RA are not known.
Finally, one recognized aspect of path modeling is that there
are inherent limitations in the number of variables that can
be examined simultaneously; the limitations in the number
of variables derive from sample size considerations and the
ability to directly test the research questions under investigation. In this study, the relatively small sample size was a
limiting factor, which argues for cautious interpretation.
Inevitably, the totality of variables that might potentially
affect a given dependent measure cannot be included.
Followup studies that build upon an exploratory path model
are generally needed.
Our data suggest that cognitive coping strategies mediate
the relationship between health status and depression, but
only at moderate levels of depressive symptomatology. If
these findings are confirmed in other studies, there would be
support for focusing cognitive-behavioral interventions on
persons with RA who present with moderate levels of
depression, and possibly for timing cognitive-behavioral
interventions sequentially after antidepressive medications
have reduced the more severe depressive symptoms.
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