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Abstract

Objective: Although studies have suggested that comorbid medical illness can affect the outcome of patients with depression, little is known

about whether medical illness comorbidity affects treatment outcome in patients with anxiety.

Method: Primary care patients with panic disorder (n=232), participating in a randomized collaborative care intervention of CBT and

pharmacology, were divided into those above (n =125) and below (n =107) themedian for burden of chronic medical illness and assessed at 3, 6,

9 and 12 months.

Results: Subjects with a greater burden of medical illness were more psychiatrically ill at baseline, with greater anxiety symptom severity,

greater disability and more psychiatric comorbidity. The intervention produced significant and similar increases in amount of evidence-based

care, and reductions in clinical symptoms and disability that were comparable in the more and less medically ill groups.

Conclusions: The comparable response of individuals with more severe medical illness suggests that CBT and pharmacotherapy for panic

disorder work equally well regardless of medical illness comorbidity. However, the more severe psychiatric illness both at baseline and

follow-up in these same individuals suggest that treatment programs may need to be extended in time to optimize treatment outcome.

D 2005 Elsevier Inc. All rights reserved.
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1. Introduction

Accumulating evidence over the past decade has docu-

mented important associations between specific medical

illnesses and major depression. Studies have demonstrated

an increased prevalence of major depression in a variety of

chronic medical illnesses including cancer [1], cardiac

disease [2], stroke [3], diabetes [4] and HIV disease [5].

Moreover, an adverse effect of comorbid major depression

on the course and outcome of several of these same illnesses

[6], and an association between comorbid major depression
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and increased medical costs [7,8], has been observed. Most

recently, some [9–11], though not all [12–14], studies have

suggested that comorbid medical illness severity may have

an adverse impact on response to treatment in patients with

major depression. Variations in type and severity of medical

illness, other subject characteristics, type of treatment and

mode of treatment delivery/study design (efficacy vs.

effectiveness) might be accounting for some of these

differences. However, despite an equally high prevalence

of comorbid medical illness in patients with anxiety

disorders, and evidence that anxiety disorders are associated

with increased medical costs [15,16], no studies have

examined the potential impact of comorbid medical illness

on treatment response in patients with anxiety disorders.
hiatry 27 (2005) 237–243
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The Collaborative Care for Anxiety and Panic (CCAP)

study is a three site primary care study that sought to

examine the clinical and cost effectiveness of a combined

CBT and medication intervention compared with care as

usual in six University-based primary care clinics in three

West Coast cities [17,18]. Because the effectiveness design

of this study allowed inclusion of subjects with a variety of

medical illnesses of different severities, this study provides

an opportunity to examine the association between comorbid

medical illness and treatment outcome in anxiety. The

effectiveness design of the study, where all patients were

followed and assessed regardless of treatment uptake, also

allows us to ask the secondary question of whether comorbid

medical illness affected the uptake of treatment in either

intervention or usual care patients. These two question are

important in determining whether patients with comorbid

medical illness may be more or less likely to initiate and

sustain treatment for panic disorder and whether that

treatment is more or less likely to be utilized and to be

effective than in patients without medical comorbidity.
2. Method

2.1. Setting and subjects

Patients between the ages of 18 and 70 years, meeting

DSM-IV criteria for panic disorder, with psychiatric and

medical comorbidities that were not life threatening (i.e.,

suicidal ideation, terminal medical illness) or likely to

interfere with participation (psychosis, dementia, severe

substance abuse), were recruited from six university-affiliat-

ed primary care clinics in Seattle, San Diego and Los

Angeles. The study was approved by the Institutional Review

Boards of all three universities (University of Washington,

University of California, Los Angeles, and University of

California, San Diego).

2.2. Procedure

More detailed descriptions of the assessments and

interventions for the CCAP study have been previously

published [17–19]. After baseline assessment, subjects were

randomized to intervention or usual care conditions. The

intervention utilized a master’s level behavioral health spe-

cialist (BHS) to deliver six sessions of CBT for panic disorder

and related depression and anxiety symptoms [20,21], and to

coordinate care, which included medication managed by the

primary care physician (PCP) using a medication algorithm

[22]. Specific medication recommendations for individual

subjects were relayed as needed from a consulting psychia-

trist to the PCP via the BHS, who informed the psychiatrist

about subject clinical status and received feedback at

weekly meetings. Subjects had to complete the six CBT

sessions within the first 3 months of the study. Six follow-up

telephone booster sessions, each lasting from 15 to 30 min,

were scheduled through the rest of the year at 6- to 12-week

intervals, to monitor clinical status, reinforce proper
medication use and cognitive behavioral skills and make

further medication recommendations if necessary. Usual care

subjects received pharmacotherapy from their PCP without

psychiatric consultation, and possible referral to specialty

mental health providers.

Assessments were derived from telephone interviewer-

administered questionnaires, queried by interviewers blind to

subject intervention status, at baseline and every 3 months

during the course of the study.

Medical illness comorbidity was assessed by constructing

RxRisk-V scores [23] for each study participant based on

their self-reports of prescription medications used during the

course of the study, and from a list of self-reported chronic

diseases previously used in the Partners in Care Study [24].

Rx-Risk-V scores provide a reliable and valid method for

understanding the burden of chronic disease based on auto-

mated pharmacy data, age and gender [23,25]. This index

does as well as other diagnosis-based measures in predicting

costs of care and providing risk adjustment for chronic

disease [25]. To construct the index, all medications are

categorized into diagnostic categories. In 21 patients who

were missing medication information, self-reported chronic

disease information was utilized instead of medication to

place the patient in the appropriate diagnostic category.

These categories are then weighted and summed. In addition,

age, gender and a constant are given weights and added to

the sum. Because we were interested in medical comorbidity,

diagnostic categories involving mental health were removed

from the creation of the RxRisk-V score (alcohol depen-

dence, anxiety and tension, bipolar disorder, depression, and

psychotic illness).

This analysis focused on dimensional outcome measures

of panic/anxiety, depression and functional disability utiliz-

ing the Anxiety Sensitivity Index (ASI) [26], a scale that

measures the cognitions that underlie panic-related somati-

zation, but is also sensitive to the frequency of recent panic

attacks [27]; the CES-D, a scale measuring severity of

depression [28]; and five items selected from the larger

WHO Disability Scale [29]. We also measured intervention

effects on subject-reported use of antianxiety pharmacother-

apy (guideline-concordant antipanic medication at a suffi-

cient dose for at least 6 weeks [22,30]) and psychotherapy

(attending a minimum of three sessions that contained a

minimum of four of seven key components considered

characteristic of CBT [31]).

2.3. Statistical analysis

All analyses were intent-to-treat, with all randomized

patients used in all analyses. The sample was dichotomized

into two medical comorbidity groups based on the psychi-

atric diagnosis-free RxRisk-V score: RxRisk� (RxRisk-V

scores below the median, n=107) and RxRisk+ (RxRisk-V

scores above or equal to the median, n=125). A median split

was used after consultation with the author of the RxRisk

instrument because no cutoff has previously been developed

for this scale and because a median split is the most effective



P. Roy-Byrne et al. / General Hospital Psychiatry 27 (2005) 237–243 239
way to compare people within a sample. Eighteen patients

had the median RxRisk-V score, resulting in the slightly

uneven sample sizes in the two groups. We reran the analysis

with these people in both groups and there was no difference.

v2 with corrections for continuity and t tests were used to

compare the RxRisk groups on demographics, baseline

psychiatric characteristics, disability, functioning and treat-
Table 1

Baseline characteristics of the medically comorbid groups

Characteristic Below RxRisk,

median (N =107)

Above RxRisk,

median (N =125)

v2(1) or

t(230)

N (%) or

mean (S.D.)

N (%) or

mean (S.D.)

Demographics

Site

Washington 41 (38.3) 77 (61.6) 11.59T
California 66 (61.7) 48 (38.4%)

Women 64 (59.8) 92 (73.6) 4.37TT
White 71 (66.4) 83 (66.4) 0.00

Low income 25 (23.6) 47 (37.6) 4.62TTT
At least some college 83 (77.6) 94 (75.2) 0.07

Employed 77 (72.0) 52 (41.6) 20.32T
Married 31 (29.2) 29 (23.2) 0.80

Age in years 33.7 (8.4) 47.7 (9.2) 11.99T

Baseline psychiatric characteristics

Comorbid psychiatric

conditions

Social Phobia 44 (41.5) 50 (40.3) 0.03

PTSD 26 (24.5) 42 (33.6) 1.86

Depression 51 (48.1) 77 (61.6) 3.70TT
CES-Depression Scale 23.1 (13.2) 31.1 (13.7) 4.49T
Full panic attack frequency 1.0 (1.9) 1.8 (4.8) 1.61

Limited symptom

panic attack frequency

2.9 (4.6) 2.9 (3.6) 0.06

Anticipatory anxiety

(0-4 range)

1.7 (1.2) 1.9 (1.1) 1.66

Anxiety Sensitivity Scale 31.1 (11.8) 35.3 (12.4) 2.64TTT
Fear Q Scale 27.7 (17.6) 38.1 (19.0) 4.32T
Agoraphobia Fear subscale 10.9 (9.6) 17.2 (11.3) 4.50T
Social Phobia Scale 16.8 (10.0) 21.0 (10.1) 3.17TTT
NEO Neuroticism Scale 2.2 (0.8) 2.5 (0.8) 3.03TTT

Baseline functioning and disability

WHO Disability Scale 10.1 (4.2) 13.7 (4.4) 6.36T
SF-12 Physical Health

Component Score

50.4 (10.3) 37.5 (12.3) 8.57T

SF-12 Mental Health

Component Score

38.6 (11.5) 35.4 (10.6) 2.19TT

Baseline treatment characteristics (past 3 months)

Received any mental

health specialty care

20 (18.9) 35 (28.0) 2.16

Received three or more

counseling sessions

with at least four

CBT components

3 (2.8) 6 (4.8) 0.20

Received any appropriate

antipanic medication

for 6+ weeks

21 (20.0) 44 (35.2) 5.78TT

T P b.001.

TT P b.05.

TTT P b.01.
ment characteristics. To determine if the treatment response

was modified by chronic disease comorbidity, random

coefficient hierarchical models were fit to the data. Models

were tested for each dependent outcome variable, the ASI,

CES-D, WHO and quality of care variables for both

pharmacotherapy and CBT received over the baseline, 3-,

6-, 9- and 12-month course of the study. For continuous

variables, mixed effect linear regressions were used, and for

the dichotomous outcomes, mixed effect ordinal regressions

based on a logistic model were used. In all models, the

intercept (subjects) was considered random, and all other

effects were considered fixed. Time and time-squared terms

were included in all models to account for the curvilinear

nature of the outcome responses over time. If chronic

physical disease modified the treatment effect over time,

then we would expect a significant three-way interaction of

RxRisk-V group by treatment group (intervention vs.

controls), by time, indicating that the pattern of change in

outcome over time due to the intervention depended upon

level of physical comorbidity. A full model was fit

containing the three-way interaction, the three two-way

interactions necessary to support the three-way interaction,

the main effects of time, treatment group and RxRisk-V

groups, and covariates. The covariates used were those

demographic factors that were significantly different

between the chronic disease groups (age, gender, income,

employment and categorical variables indicating study site)

in order to show the independent effect of medical

comorbidity. The two California sites were combined

because of their similar case mix, which differed signifi-

cantly from the Seattle site. In the event of a nonsignificant

three-way interaction, the model was refit without the three-

way interaction. Insignificant two-way interactions were

eliminated individually until only significant two-way

interactions were retained in the final models. In accordance

with our previous reported findings [17], we expect the time

by treatment group interaction to be significant in all models.

No interactions of RxRisk with treatment or time would

indicate that the pattern of response is not dependent upon

chronic comorbidity status. In the absence of an RxRisk

interaction, a significant main effect of RxRisk would

indicate that the chronic disease affects the severity of

outcomes, but not affect the treatment groups differentially.

Post hoc t test and v2 with corrections for continuity were

used to elucidate significant findings. Sensitivity analyses

were conducted without the use of any covariates.
3. Results

There were significant and substantial differences be-

tween subjects above (RxRisk+, n =125) and below

(RxRisk�, n=107) the median chronic disease score at

baseline (Table 1). Subjects with greater severity of medical

illness were older, more often female, poorer, less likely to

be employed and more likely to be from the Washington

site. The RxRisk+ group also had significantly higher rates
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Fig. 3. CES-D Scale by intervention and RxRisk groups.
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of major depression, but only slightly higher rates of PTSD

and social phobia. At baseline, the RxRisk+ group also

reported significantly more severe symptoms of depression,

anxiety sensitivity, agoraphobia, social phobia and neurot-

icism, poorer physical and mental functioning on the SF-12

and greater overall disability on the WHO scale. The groups

did not differ on panic attack frequency, limited symptom

panic attack frequency or anticipatory anxiety. Lastly, in the

3 months prior to the study, the RxRisk+ group was more

likely to receive an appropriate antipanic medication for six

or more weeks than the RxRisk� group. Although the

RxRisk+ group had slightly higher rates of receiving any

mental health specialty care or receiving three or more

counseling sessions with at least four CBT components,

these differences did not reach statistical significance.
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3.1. Outcome effects

Effects on the various outcome measures are illustrated

in Figs. 1–3. Consistent with the baseline data reviewed

above, the two medical illness groups significantly differed

on all three measures at baseline (intercept), with more

severely medically ill patients doing more poorly. Chronic

disease status did not mediate the treatment effects on these

measures over time (no significant three-way interactions

were observed). As was previously shown [17], all the time

by treatment interactions were statistically significant

(significant intervention vs. control effects on anxiety

sensitivity, depression and WHO disability), but there were

no significant three-way interactions with RxRisk. The

main effect of RxRisk was significant in all three models

in the presence of the covariates: ASI (z=4.44, P=.02),

CES-D (z=5.74, P=.002) and WHO Disability Total

(z=1.89, Pb.001). Removing the covariates (age, gender,
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income, site and employment) increased the significance of

RxRisk as a predictor of outcome over time for all three

variables (Pb.0001).

3.2. Effects of intervention on guideline concordant care

We have previously reported that for the entire population

included in this study, our intervention did not result in

different rates of guideline-concordant pharmacotherapy

compared to usual care, but did result in increased rates of

CBT treatment at the 3-month time point compared to usual

care [17]. The analyses of the rates of CBT treatment revealed

no effect modification by medical illness (nonsignificant

three-way interaction). As previously demonstrated, there

was a significant time by treatment effect, indicating that the

intervention group had a greater percentage of patients in

CBT treatment over time. There was also a significant

RxRisk group by time interaction (z=2.02, P=.04), which

increased in statistical significance when the covariates were

removed. Fig. 4 displays these results. The significant

interaction is a result of the significant difference of the

RxRisk groups at 9 months; 27.1% of those in the RxRisk+

group were receiving therapy, in contrast to only 10.3% of the

RxRisk� group [v2(1)=5.72, Pb.02]. The RxRisk groups

did not differ statistically at any other time point. Across time,

although both RxRisk groups showed decreases in the

percentage of patients receiving therapy, more subjects in

the more medically ill group were maintained in therapy.

The analyses performed on the rates of guideline-

concordant pharmacotherapy revealed a nonsignificant three-

way interaction. As previously reported, there were also a

nonsignificant time by treatment effect and treatment effect.

However, there was a significant time by RxRisk group

interaction (z=2.60,P=.009). This result was also significant

when the covariates were removed. Fig. 5 presents the results

of these analyses. The interaction was due to the finding that

patients in the RxRisk+ group had significantly higher

rates of use of guideline-concordant medication at all time
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Fig. 5. Received appropriate antipanic pharmacotherapy for at least 6 weeks

by RxRisk over time.
points (Pb.001), except for 3 months, when they did not

differ significantly.
4. Discussion

This analysis confirms prior findings that psychiatric

patients with depression and anxiety who have a greater

burden of comorbid medical illness have more severe symp-

toms and functional disability associated with their illness [6].

Similar to a recent primary care-based effectiveness trial,

differences between intervention and control were similar in

both lower and higher severity of medical illness groups.

However, outcomes of both intervention and usual care

patients with higher medical illness severity continued to lag

behind those with less or no medical illness burden [12].

Because our sample of panic disorder patients with more

medical illness had more severe symptoms of anxiety, phobia

and depression, and also more associated physical disability

at baseline, it cannot be determined whether these findings

are due to the medical illness comorbidity itself, or to the

more severe psychiatric symptoms associated with it. Other

limitations include the use of self-reported illness and

medication use data to diagnose medical illness, the post

hoc nature of the analysis and the limited generalizability of

this selected sample.

Prior models examining relationships between depression

and medical illness have suggested bidirectional effects

where each condition can exacerbate the other by affecting

self-care, biobehavioral risk factors for chronic disease and

common underlying biological substrates of both illnesses

[4]. In contrast to the mutually reinforcing interactions in this

model, we did not find that there was an interaction between

treatment of panic disorder and the presence of greater or

lesser severity of medical illness. While those with more

severe medical illness remained more symptomatic after

treatment, this was totally attributable to their initially greater

severity of illness at baseline.

There were no differences in the effect of our intervention

on quality of care in the two medical illness groups. In both

groups, the intervention successfully improved exposure to

quality CBT during the first 3 months, when CBT sessions

were offered to intervention patients. In contrast, the

intervention failed to improve the proportion of patients

receiving high quality pharmacotherapy, with both interven-

tion and usual care patients in both income groups increasing

their exposure to quality pharmacotherapy during the study.

However, regardless of intervention, patients with more

severe medical illness had higher rates of guideline-concor-

dant pharmacotherapy at 6, 9 and 12 months, consistent with

their greater rates at baseline and with recently reported

findings linking medical illness morbidity with higher quality

of retrospectively reported pharmacotherapy in a larger and

more heterogeneous group of anxiety disorder patients [30].

This finding may be related to increased physician visits on

the part of these patients with more severe medical illness,
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although we have no data to confirm increased visits. Simi-

larly, there was a significant tendency for the patients with

more severe medical illness who availed themselves of CBT

regardless of intervention status, to maintain CBT treatment

longer, something that has not been previously reported, and

cannot be attributed to a greater rate of physician visits.

Finally, the intervention had equivalent effects on the

various measures of clinical and functional outcome in the

two groups. Patients with more severe medical illness started

off with more severe symptoms and on average remained

more symptomatic than less severely medically ill patients,

with both groups showing greater improvement with the

intervention compared with usual care. We have previously

inferred that benefits of the intervention are predominantly

due to the impact of CBT, since rates of quality pharmaco-

therapy were not influenced by the intervention (Roy-Byrne

et al., in press). The current analysis, demonstrating similar

intervention response in subjects, regardless of their level of

medical illness comorbidity, suggests that CBT as an

intervention for panic disorder works equally well in patients

with varying burdens of comorbid medical illness.

In conclusion, this analysis shows that patients with panic

disorder with a higher burden of comorbid medical illness

respond equally well as those with lesser burdens of medical

illness to an intervention designed to increase rates of quality

antipanic pharmacotherapy and CBT. Because the more

severely medically ill patients begin with more severe

psychiatric symptoms and disability, they end up after treat-

ment with less complete responses (i.e., a higher level of

residual symptoms). This suggests that helping these initially

more medically ill patients achieve more complete resolution

of their symptoms and functional deficits will require more

intensive treatment, characterized either by greater amounts

and frequency of the same treatment, or perhaps additional

bstepped-care,Q which would deliver either adjunctive med-

ications or behavioral treatments targeted toward residual

symptoms. In addition, the bidirectional effect between

psychiatric and medical illness suggests that additional

interventions may be required to address the poor health

habits and medical illness adherence in these patients, which

if unaddressed, will serve to sustain medical illness severity

and in turn exacerbate anxiety symptom severity. These

hypotheses should be tested in future controlled studies.
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