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Abstract

Emotional disclosure by writing or talking about stressful life experiences improves health status in non-clinical populations, but
its success in clinical populations, particularly rheumatoid arthritis (RA), has been mixed. In this randomized, controlled trial, we
attempted to increase the efficacy of emotional disclosure by having a trained clinician help patients emotionally disclose and process
stressful experiences. We randomized 98 adults with RA to one of four conditions: (a) private verbal emotional disclosure; (b) cli-
nician-assisted verbal emotional disclosure; (c) arthritis information control (all of which engaged in four, 30-min laboratory ses-
sions); or (d) no-treatment, standard care only control group. Outcome measures (pain, disability, affect, stress) were assessed at
baseline, 2 months following treatment (2-month follow-up), and at 5-month, and 15-month follow-ups. A manipulation check dem-
onstrated that, as expected, both types of emotional disclosure led to immediate (post-session) increases in negative affect compared
with arthritis information. Outcome analyses at all three follow-ups revealed no clear pattern of effects for either clinician-assisted or
private emotional disclosure compared with the two control groups. There were some benefits in terms of a reduction in pain behav-
ior with private disclosure vs. clinician-assisted disclosure at the 2-month follow-up, but no other significant between group differ-
ences. We conclude that verbal emotional disclosure about stressful experiences, whether conducted privately or assisted by a
clinician, has little or no benefit for people with RA.
� 2007 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Studies suggest that written or verbal emotional dis-
closure about stressful events by writing or talking leads
to temporary increases in negative affect, followed by
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improved health during subsequent months, at least
with healthy populations [32]. Recent studies have tested
this technique in clinical samples, but with weaker
results [9]. Emotional disclosure may help people with
rheumatoid arthritis (RA) because they experience ele-
vated stress [16,28], are reactive to stress [27,35,39] and
tend to inhibit expressing negative emotions [8]. To date,
four published randomized trials have tested disclosure
in RA, with mixed results. Smyth et al. [33] found that
ublished by Elsevier B.V. All rights reserved.
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RA patients who wrote about stress for 3 days in the
laboratory had better physician ratings of disease 4
months later than patients engaged in neutral writing.
Kelley et al. [15] demonstrated that RA patients ran-
domized to talk about stress into a tape recorder at
home for 4 days had better self-reported affective and
physical functioning – but not pain or joint condition
– 3 months later than did controls. Wetherell et al.
[38] found that RA patients who disclosed at home
(either writing or speaking) had better mood and less
disease activity than controls 10 weeks later, but these
effects were due to unexpected worsening among con-
trols, rather than improvements among the disclosure
group. Finally, Broderick et al. [6] found that 3 days
of at-home written disclosure writing had no effects at
6-month follow-up, although an enhanced disclosure
condition showed equivocal benefits, confounded by
pre-treatment group differences.

Research is needed on methods to enhance disclosure’s
effects. Studies suggest that participants may benefit from
instructions that help them identify and express feelings
[31], remain on topic over disclosure days [30], make a
coherent narrative [34] and explore the meaning of the
experience [6,10,26,36]. Studies of emotional disclosure
via the internet using individualized therapist feedback
have shown substantial effects [17,18], and disclosure to
a therapist appears to create as much improvements as
private disclosure, but with less negative affect [3,7,23,29].

We hypothesized that clinician assistance would
increase the benefits of disclosure because a clinician
can help patients identify and verbalize their feelings,
remain on topic, and reflect on the meaning of their
experience. We compared clinician-assisted disclosure
to private verbal disclosure and a neutral arthritis infor-
mation control condition and a standard care group. We
tested verbal rather than written disclosure because ver-
bal disclosure can be effective for RA [15] and disclosure
to and assistance by a clinician is typically verbal. We
tested not only immediate mood effects of disclosure
but also effects at 15-month follow-up, which is much
longer than prior studies of disclosure in RA.
2. Methods

2.1. Subjects

Patients with RA were recruited from clinics affiliated with
the Ohio University College of Osteopathic Medicine or Duke
University Medical School. Recruitment occurred between
May of 2000 and December of 2003. All patients were given
a history and physical examination by one of the study rheu-
matologists and included only if they met 1987 American Col-
lege of Rheumatology criteria for the diagnosis of RA.
Patients were excluded if they had other organic disease that
would significantly affect function (e.g., COPD) or rheumatic
disorders other than RA. Patients with severe personality dis-
orders (e.g., borderline personality disorder), substance abuse
problems, or who were involved in current psychiatric treat-
ment were excluded.

2.2. Procedure

After providing consent, patients were screened to deter-
mine if they met eligibility criteria. They next completed a
baseline assessment to assess pain, physical disability, psycho-
logical disability, stress, and affect and then were randomly
assigned to one of four conditions: (a) private emotional dis-
closure, (b) clinician-assisted emotional disclosure, (c) arthritis
information, or (d) standard care. Randomization was done by
concealment with assignments in sealed envelopes and investi-
gators and patients unaware of treatment condition until the
date of randomization. All patients, except those in the stan-
dard care condition, attended four, 30-min sessions within a
3 week time interval in the research clinic (mean number of
days from start to completion of treatment = 21.3 days). All
treatment sessions were audio-taped and participants were
instructed that audiotapes would be listened to by members
of the research study staff. To ensure confidentiality, session
audiotapes were marked with an identification number rather
than participants’ names. Participants in the three intervention
groups rated their negative affect before and after each session.
Follow-up assessments were conducted 2 months after the end
of the treatment period (2-month follow-up) and 5, and 15
months after the treatment period. Fig. 1 is a CONSORT dia-
gram that provides an overview of the study design and infor-
mation on numbers of patients evaluated at each time-point.

2.3. Intervention conditions

2.3.1. Private emotional disclosure

Participants in this condition spent 30 min during each of
four sessions, alone in a private room in the clinic, talking into
an audiotape recorder. Instructions were similar to those used
in standard disclosure studies [25], but modified for a verbal,
tape-recorded format as done by Kelley et al. [15]. Participants
were instructed to identify an unresolved stressful experience in
their lives, and they were given cues to facilitate this (e.g., an
experience that is uncomfortable to talk about or remember,
that makes one feel anxious or upset, that is avoided when pos-
sible, or that crosses the mind frequently). They were
instructed to talk about this experience, including both the
facts and their deepest feelings about it and to label their feel-
ings. They also were instructed that they could explore how the
experience is related to how they are dealing with rheumatoid
arthritis, and they could discuss how the experience relates to
their childhood, family, parents, children, and friends. They
were encouraged to ‘‘work on and resolve one stressful experi-
ence at a time, even if it means talking about the same experi-
ence over several days. However, if you find that you have
worked it out or feel better about it, you should go on and talk
about another stressful topic.’’

2.3.2. Clinician-assisted emotional disclosure

The clinician-assisted emotional disclosure protocol was
designed to retain the structural and practical advantages of
a standard four-session private disclosure protocol, but to
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Fig. 1. Flowchart of participants through the study.
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enhance the patient’s experience through the use of emotional
focusing techniques in the form of a brief, nurse-administered
protocol. This protocol was developed for this study by inte-
grating the findings of studies that suggest the benefits of emo-
tional exploration, narrative structure, and meaning
development [6,10,30,31,34] with specific techniques taken
from Emotion-Focused Therapy [12]. Participants in this con-
dition met with a nurse for four, 30-min individual sessions
and were provided the same instructions as the private disclo-
sure group. The nurse was trained to create and maintain a
relationship by using techniques of active listening, reflection,
and avoiding negative judgments to help the patient feel a
sense of positive regard and acceptance. Against this backdrop
of a positive relationship, the nurse used two techniques to
facilitate emotional disclosure: (a) discovering and elaborating
feelings, and (b) emotional focusing. The first component
involves assisting the patient to identify problematic or stress-
ful experiences, discuss the experiences surrounding the prob-
lematic event and to search for relevant internal and external
details, to track the personal meanings that they assign to
the causes of the event and their own reactions, and to engage
in a broader re-examination of the event. Emotional focusing
is embedded within the process of discovering and elaborating
narratives. The technique of experiential focusing [12] encour-
aged patients to try to focus solely on feelings about the prob-
lem event while avoiding thinking about interfering thoughts.
Patients were helped to identify as many different aspects of
the emotional experience as possible and develop verbal labels
to describe their experience.

2.3.3. Arthritis information control condition

Participants in this control condition met with a nurse for
four, 30-min individual sessions and were provided basic infor-
mation about rheumatoid arthritis. The arthritis information
sessions used a lecture-discussion format based on the early
work of Lorig [19] and sessions were supplemented by charts
and photographs. The protocol provided information about
the nature of rheumatoid arthritis disease, treatment of rheu-
matoid arthritis, exercise, and methods for joint protection
and maintaining mobility and function. This condition was
designed to serve as a control for time, attention, and interac-
tion with a nurse.
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2.3.4. Standard care control condition

The standard care condition was designed to serve as a rou-
tine treatment control. These patients did not attend individual
sessions for emotional disclosure or arthritis information, but
they did complete all measures at time intervals corresponding
to the baseline and the three follow-up assessments. This con-
dition served as a control for the passage of time.

2.3.5. Nurse training

Treatment sessions for the clinician-assisted emotional dis-
closure and arthritis information sessions were conducted by reg-
istered nurses each of whom had over 20 years of experience in
patient education and psychosocial interventions. To control
for nurse effects, the same nurses conducted both the clinician-
assisted disclosure and the arthritis information sessions. Nurses
were taught the clinician-assisted emotional disclosure protocol
and arthritis information protocol in a 4-day didactic and expe-
riential course (2 dayseach). For clinician-assisted emotional dis-
closure, nurses were provided with a written protocol that was
reviewed during didactic sessions. During these didactic sessions,
transcripts of treatment sessions were used to illustrate training
issues (e.g., identifying generic narratives and ways to ‘‘unfold’’
the story by encouraging the narrator to identifying emotional
‘‘markers’’). Videotapes of model cases were also used to illus-
trate key points. Nurses then role-played common scenarios that
could arise in treatment. After the training seminar, each nurse
was assigned two practice cases (normal volunteers) in which
they utilized the four-session protocol. Training in the arthritis
information protocol was similar in that nurses practiced com-
mon scenarios likely to arise in the sessions. They also practiced
the protocol with two practice cases (normal volunteers). All of
the actual clinician-assisted emotional disclosure sessions and
arthritis information sessions were audio-taped, and tapes were
reviewed in weekly supervision sessions with a supervisor in
which feedback on adherence to the protocol was provided.

2.4. Measures

2.4.1. Immediate affect reactions to sessions

Patients in the three active conditions completed the Positive
Affect Negative Affect Schedule (PANAS; [37]) immediately
before and after each session. Items were rated on a 1–5 scale
and summed. We scored the 10-item negative affect (NA) scale
and analyzed change scores (post-session minus pre-session).
Internal consistency of NA for this sample was examined using
Cronbach’s alpha and found to be high (a = 0.929).

2.5. Outcome measures

We assessed pain, physical disability, psychological disabil-
ity, pain behavior, stress, and affect (positive and negative) at
baseline as well as at 1-, 3-, and 12-month follow-ups. We
included measures of physical disability, psychological disabil-
ity, and affect because prior studies of emotional disclosure in
RA patients had shown that disclosure can produce significant
improvements in one or more of these outcomes [6,15,33,38].
We included measures of pain, pain behavior, and stress
because we believed that clinician-assisted emotional disclo-
sure might enhance the effects of prior disclosure enough to
produce improvements in these important RA outcomes.
2.5.1. Outcome measures of pain, physical disability, and

psychological disability

The Arthritis Impact Measurement Scale (AIMS; [21,22])
was used to measure pain, physical disability and psychologi-
cal disability over the past month. Internal consistency of each
of the AIMS measures was found to be high (pain: a = 0.824;
physical disability: a = 0.807; psychological disability:
a = 0.925). Research has supported the reliability of the AIMS
and found it is valid when used with different types of arthritis,
with a range of social and demographic groupings, and in dif-
ferent clinical settings [21].

2.5.2. Daily stress

Levels of perceived stress were assessed using the Daily Stress
Inventory (DSI, [5]). The DSI is a 58-item self-report measure
that yields measures of both the frequency of stressors and sever-
ity of stressors over the past day. Prior research has indicated
that the DSI has good test–retest reliability. Over a 28 consecu-
tive day period the test–retest reliability for the frequency of
stressors was 0.72 [5]. Research indicates that the DSI has good
validity when used with patients having RA in that the DSI fre-
quency of stressors is very highly correlated with the DSI sever-
ity of stressors measure [24]. Thus, for this study, the frequency
of stressors was used as the outcome variable.

2.5.3. Positive and negative affect

The PANAS was used to assess affect and both positive
affect (PA) and NA scores were calculated. Internal consis-
tency for both scales was found to be high (a = 0.917 for posi-
tive affect and a = 0.899 for negative affect.).

2.5.4. Pain behavior measure

Pain behavior was recorded using an RA version [20] of an
observation method developed in our laboratory [14] which
consists of a 10-min session in which the patient engages in a
standard, timed set of activities: sitting, walking, standing
and reclining. Trained observers recorded the occurrence of
seven categories of behavior (guarding, bracing, grimacing,
sighing, rigidity, passive rubbing, and active rubbing). Two
observers independently coded 32% of the pain behavior sam-
ples and the inter-observer reliability was 85% (percentage
agreement). A composite score, total pain behavior, was calcu-
lated based on the frequency of each pain behavior. Previous
research has supported the reliability and validity of the total
pain behavior measure [1,2,20].

2.5.5. Content coding of disclosure sessions

For both the private disclosure and clinician-assisted disclo-
sure conditions, each of the events discussed in the session was
content coded. Events were coded in the following categories:
(a) RA experience; (b) non-RA physical problems; (c) interper-
sonal conflict; (d) general life stressors and trauma; (e) loss
through death. The categories were not mutually exclusive.
Prior to content coding, two coders, who were not involved
in the content coding, followed Angus et al.’s [4] method for
identifying shifts in narrative structure, referred to as
sequences. Sessions had a mean of 17.6. (SD = 6.3) sequences,
which ranged from 2 to 40 sequences per session. Each content
category was calculated as a percentage of sequences in which
the event content had been identified within the session.
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3. Results

3.1. Participant characteristics

Ninety-eight participants (73.5% women; 90.8% Cau-
casian) were randomized into the study. On average, the
participants were 56 years old (SD = 10.59) and
reported having had rheumatoid arthritis for 14 years.
In terms of education level, 29% had a high school
degree or less, 28% had some college education, 21%
had completed college, and 21% had some professional
or graduate training. Twenty-seven participants were
assigned to the clinician-assisted emotional disclosure
intervention, 18 were assigned to the private emotional
disclosure intervention, 33 were assigned to the arthritis
education condition, and 20 were assigned to the usual
care control condition. Data analyses revealed that the
four groups did not differ significantly at baseline by
age, race, sex, or education level.

Because not all of the participants completed the
study, we compared the demographic information of
patients completing measures at all four evaluation peri-
ods to demographic information of patients who with-
drew from the study at any time-point following
randomization. A series of t-tests and chi-square tests
of independence found no statistically significant differ-
ences on age, sex, race, education, disease duration, or
any of the baseline measures between participants who
completed the study and those who withdrew from the
study. In addition, no statistically significant differences
in study withdrawal rates were found among the four
randomization conditions.

Finally, we compared primary outcome analyses
based on available participant data with outcome anal-
yses based on imputed data for participant dropouts
(last-value-carried forward method). No differences
emerged between these two sets of analyses. Therefore,
the following analyses were based on available partici-
pant data at each time-point and do not include imputed
values for participant dropouts.

3.2. Manipulation check: effects on immediate mood

In order to verify that emotional disclosure was imple-
mented effectively, we compared negative affect ratings
before and after each of the four sessions for the three
groups that had live sessions (i.e., private disclosure, cli-
nician-assisted disclosure, and arthritis information con-
trol). We expected the two disclosure conditions to
demonstrate within-session increases in negative affect
ratings, which also would be greater than those found
for the arthritis information condition. Analyses on
pre-session PANAS negative affect ratings (gathered
prior to session one) revealed no pre-treatment differ-
ences among the three groups, F(2, 66) = .76, p = .47.
A day (4) · treatment condition (3) repeated-measures
analysis of variance (ANOVA) on post-minus pre-ses-
sion negative affect change scores indicated a significant
condition main effect, F(2, 55) = 6.18, p < .01, partial
g2 = .18, but not day or condition by day effects. Fol-
low-up analyses revealed that those in the private disclo-
sure condition reported significantly greater within-
session increases in negative affect than those in the
arthritis education condition (p = .004). Those in the cli-
nician-assisted disclosure condition tended to have
greater within-session increases in negative affect than
those in the arthritis education condition (p = .15).
Based on these analyses, the manipulation of the emo-
tional disclosure factor was done successfully.

3.2.1. Content analyses

Repeated-measure analyses were used to determine
whether there were significant changes in the content
discussed over the course of the four sessions, and
whether or not this varied as a function of treatment
group. Changes across the sessions did not differ by
treatment group (private vs. clinician-assisted disclo-
sure) on the proportion of sessions devoted to discussing
RA experience, F = 2.08, p > .05, nor were there Ses-
sion · Treatment group interactions for the other con-
tent categories.

However, there were within-subject changes in the
proportion of sessions devoted to discussing RA experi-
ence, F = 4.89, p < .01. Discussion of RA experiences
was relatively high in the first sessions, with the mean
percentage of segments discussing this topic being
M = 24.9, SD = 29.7. In the second session this mean
percentage dropped to M = 14.3, SD = 19.9, and even
further in the third session to M = 10.9, SD = 14.2. In
the fourth session this mean percentage rose again to
M = 20.1, SD = 27.6. Simple contrasts analyses indi-
cated that the largest significant difference for amount
of RA discussion was between sessions one and three
F = 7.65, p < .05. Also significantly different from each
other for RA discussion were sessions three and four
F = 5.20, p < .05, and there was a trend toward signifi-
cant difference found between sessions one and two
F = 3.06, p < .10.

There were no other significant changes in the pro-
portion of sessions devoted to discussing the other con-
tent categories. Because the remaining content
categories were not different between treatment groups
or across the four sessions, means and standard devia-
tions for the other content codes are presented as an
aggregate of the four sessions in Table 1.

3.3. Analysis of pre-treatment group differences

A series of analyses of variance (ANOVAs) was con-
ducted to test for pre-treatment differences in the out-
come measures among the four treatment conditions.
Only one difference, on baseline positive affect, was



Table 1
Summary of content coding

Description of content M SD

Experience with rheumatoid arthritis 16.5 15.7
Physical problems other than RA 4.2 5.2
Death of a friend or loved one 9.5 12.7
Experience or witness or traumatic event 7.5 14.6
Interpersonal problems 34.9 25.9
Other life stressors 13.3 13.6
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found, F(3,90) = 3.29, p < .05. Participants randomized
to usual care reported greater positive affect (M = 2.80,
SD = 0.89) than participants randomized to clinician-
assisted emotional disclosure (M = 2.02, SD = 0.84).
None of the other outcome measures differed among
groups at baseline. In addition, t-tests were conducted
to examine pre-treatment differences between the testing
sites. Compared to the Duke University Medical Center
site, patients at the Ohio University site had significantly
higher pre-treatment scores on daily stress,
(MOU = 56.47 vs. MDUMC = 35.20, p < .05) and pre-
treatment observed pain behaviors, (MOU = 16.97 vs.
MDUMC = 8.36, p < .001), but significantly lower scores
on pre-treatment positive affect (MOU = 2.12 vs.
MDUMC = 2.56 vs. p < .001). To control for site differ-
ences, location was included as a covariate in all subse-
quent outcome analyses. There were no differences in
age, race, sex, or education level between participants
who completed the study and those who withdrew from
the study. Also, the four treatment groups did not differ
significantly in terms of dropout rates.

3.4. Outcome analyses

Outcome analyses were conducted both using an
intent-to-treat model (using last-value-carried forth)
and a model that used the number of available partici-
pants at each evaluation. No differences in results were
obtained between these two sets of analyses. Therefore,
the following analyses were based on available partici-
pant data at each evaluation. Outcome analyses exam-
ined differences among the four treatment groups on
each outcome measure at each of the three follow-up
evaluation points (2-month, 5-month, and 15-month).
Analyses of covariance (ANCOVAs) were conducted,
in which study site (Duke vs. Ohio University) and
pre-treatment values of outcome measures were entered
as covariates. Estimates of effect size were computed
using the partial g2 statistic, which estimates the propor-
tion of variance in the outcome related to the treatment
factor while holding constant pre-treatment scores.
Although cutoffs for small, medium, and large values
of partial g2 have not been determined, conventional
effect size estimates of .01, .06, and .14 are considered
to be small, medium, and large, respectively [11].
3.5. Analysis of group differences in outcome measures at

2-month follow-up

Table 2 presents the unadjusted means and standard
deviations for the study outcome measures at each evalu-
ation period. The results of an ANCOVA revealed a sig-
nificant difference in observed pain behaviors according
to condition, F(1, 75) = 2.72, p = .05, partial g2 = .11.
Following treatment, those in the private disclosure
group exhibited significantly fewer pain behaviors than
those in the clinician-assisted group (MPD = 7.14 vs.
MCAD = 13.23, p < .05). The level of pain behaviors in
the private disclosure group did not differ significantly
from pain behaviors in the standard care (MSC = 11.80)
or arthritis education (MAE = 11.82) groups. Additional
analyses found no significance between group differences
in 2-month follow-up measures of pain, F(3, 82) = 1.44,
ns, partial g2 = .05, physical disability, F(3, 82) = 0.29,
ns, partial g2 < .01, psychological disability, F(3,82) =
0.61, ns, partial g2 = .02, daily stress, F(3,82) = 1.08, ns,
partial g2 = .04, positive affect, F(3, 79) = 1.38, ns, partial
g2 = .05, and negative affect F(3, 80) = 2.20, ns, partial
g2 = .08.

3.6. Analysis of group differences in outcome measures at

5-month follow-up

The results of ANCOVAs found no significant group
differences on 5-month follow-up measures of pain,
F(3,71) = .36, ns, partial g2 = .02, physical disability,
F(3,68)=1.37, ns, partial g2 = .06, psychological disabil-
ity, F(3,70) = 0.50, ns, partial g2 < .02, daily stress,
F(3,72) = 0.37, ns, partial g2 = .02, positive affect,
F(3,69) = 2.06, ns, partial g2 = .09, negative affect,
F(3,70) = 1.40, ns, partial g2 = .06, or pain behaviors,
F(3,68) = 1.09, ns, partial g2 = .05.

3.7. Analysis of group differences in outcome measures at
15-month follow-up

The results of ANCOVAs conducted on the outcome
measures collected at 15-month follow-up revealed no
significant between group differences in pain,
F(3,72) = 1.16, ns, partial g2 = .05, physical disability,
F(3,67) = 0.43, ns, partial g2 = .02, psychological dis-
ability, F(3, 71) = 0.20, ns, partial g2 = .01, daily stress,
F(3,71) = 1.38, ns, partial g2 = .06, positive affect,
F(3,70) = 0.71, ns, partial g2 = .03, negative affect,
F(3,69) = 1.41, ns, partial g2 = .06, or pain behaviors,
F(3,67) = 1.60, ns, partial g2 = .07.

4. Discussion

This study found that, in RA patients, emotional dis-
closure either done privately or in the presence of a cli-
nician had very modest effects on treatment outcomes.



Table 2
Unadjusted outcomes by treatment condition for the baseline and follow-up evaluations

Measures Private disclosure Clinician-assisted disclosure Arthritis information Standard care
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

AIMS pain

Baseline 4.68 (2.52) 4.75 (2.36) 5.06 (2.07) 4.28 (1.41)
2-Month follow-up 5.15 (2.66) 4.54 (2.28) 4.90 (1.87) 4.93 (1.69)
5-Month follow-up 4.71 (2.78) 4.43 (2.23) 5.02 (1.91) 4.27 (2.12)
15-Month follow-up 5.00 (2.30) 4.75 (2.68) 4.48 (2.18) 4.22 (1.92)

AIMS physical

Baseline 2.01 (1.16) 2.30 (1.61) 1.97 (1.06) 1.56 (1.08)
2-Month follow-up 1.86 (1.04) 2.29 (1.55) 1.92 (0.98) 1.92 (1.04)
5-Month follow-up 1.72 (0.93) 2.36 (1.85) 1.80 (0.99) 1.70 (1.05)
15-Month follow-up 1.90 (0.99) 2.41 (1.75) 1.72 (0.91) 1.89 (1.08)

AIMS psychological

Baseline 2.46 (0.96) 2.58 (1.76) 2.89 (1.71) 2.35 (1.68)
2-Month follow-up 2.65 (1.41) 2.57 (1.62) 2.97 (1.72) 2.11 (1.33)
5-Month follow-up 2.53 (1.20) 2.48 (1.63) 2.73 (1.43) 2.39 (2.25)
15-Month follow-up 2.53 (1.33) 2.88 (1.69) 2.55 (1.33) 2.41 (2.02)

Positive affect

Baseline 2.42 (0.86) 2.02 (0.84) 2.48 (0.75) 2.80 (0.89)
2-Month follow-up 2.34 (0.78) 2.18 (0.84) 2.19 (0.85) 2.60 (0.93)
5-Month follow-up 2.62 (0.75) 2.28 (0.73) 2.21 (0.89) 2.50 (0.96)
15-Month follow-up 2.58 (0.44) 2.14 (0.81) 2.40 (0.93) 2.68 (1.03)

Negative affect

Baseline 0.61 (0.45) 0.71 (0.88) 0.68 (0.57) 0.42 (0.55)
2-Month follow-up 0.81 (0.71) 0.60 (0.75) 0.48 (0.55) 0.66 (0.81)
5-Month follow-up 0.86 (0.61) 0.73 (0.73) 0.47 (0.38) 0.44 (0.70)
15-Month follow-up 0.85 (0.86) 0.56 (0.83) 0.49 (0.61) 0.61 (0.72)

Daily stress

Baseline 2.54 (0.71) 2.64 (0.98) 2.43 (0.90) 2.27 (0.89)
2-Month follow-up 2.78 (0.83) 2.47 (1.22) 2.58 (1.20) 2.72 (1.06)
5-Month follow-up 2.38 (0.70) 2.39 (0.97) 2.21 (0.96) 2.39 (1.17)
15-Month follow-up 2.43 (1.22) 2.36 (1.15) 1.99 (0.86) 2.33 (0.86)

Pain behaviors

Baseline 10.89 (7.71) 11.8 (9.70) 12.8 (8.70) 8.37 (7.20)
2-Month follow-up 5.42 (5.60) 12.5 (10.0) 12.6 (8.74) 8.87 (8.17)
5-Month follow-up 7.85 (6.78) 13.9 (12.2) 12.5 (8.62) 10.4 (8.45)
15-Month follow-up 12.5 (6.86) 14.5 (14.0) 10.3 (9.61) 11.9 (10.7)
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Disclosure had significant effects on within-session mea-
sures of affect and on a measure of pain behavior
assessed at 2-month follow-up, but no effects on other
outcome measures.

As a manipulation check, we gathered measures of
positive and negative affect before and after each disclo-
sure session. One would expect that disclosure will lead
to immediate within-session increases in negative affect.
This study found that the private disclosure manipula-
tion did lead to increases in negative affect suggesting
the intervention was implemented in a manner that
had immediate effects that were similar to those reported
by others. Interestingly, when patients disclosed to a
nurse clinician, there was a smaller increase in negative
affect, particularly in the first session. This suggests that
the presence of a supportive nurse may temper the
immediate distressing impact of emotional disclosure,
which is consistent with prior studies [3,7,23,29].
To our knowledge, this is the first study of emotional
disclosure that has assessed pain behavior directly. This
study found that, when compared to clinician-assisted
disclosure, private disclosure produced a reduction in
pain behavior at the 2-month follow-up. The fact that
changes in pain behavior were found is somewhat inter-
esting because the pain behavior measure used in this
study is a directly observed measure of pain and does
not rely on self-report. The finding that this measure
showed short-term improvement whereas the self-report
measure of pain did not is consistent with conclusions of
meta-analyses that effects of disclosure tend to be stron-
ger on objective and physical outcomes than on self-
reported psychological outcomes [9,32]. The findings
regarding pain behavior, however, must be interpreted
with caution though since they were only observed at
the post-treatment evaluation and were observed only
for the comparison of private disclosure to clinician
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assistant disclosure and not to comparisons to the two
control conditions.

The current study is one of the first to examine the
long-term effects of a brief (four session) emotional dis-
closure protocol) on pain and disability in RA patients.
At 15-month follow-up, no significant effects were
noted. Future studies are needed to further examine
the long-term effects of emotional disclosure protocols
in patients with RA and other chronically painful
diseases.

To date, most studies of emotional disclosure have
been carried out in healthy, non-clinical samples. Meta-
analyses of this literature suggest that, in these samples,
emotional disclosure yields moderate effects [32]. Fewer
studies have examined the effects of emotional disclosure
in clinical samples such as patients suffering from pain due
to RA or other diseases, but a recent meta-analysis of
studies conducted with clinical samples suggests that
emotional disclosure yields variable but on average, small
effects [9,13]. Our findings obtained in RA patients, cou-
pled with those of other studies of disclosure in RA
patients [6,15,38], suggest that emotional disclosure has
very modest effects in patients with RA. This might have
implications for various interventions that use verbal
expression about life events and stress, such as life review,
reminiscence, or narrative therapy; these approaches
should be tested in well-controlled studies to determine
whether they are beneficial.

This study had certain strengths and limitations.
Unlike several other studies of disclosure in RA, which
conducted disclosure at home and found limited or neg-
ligible effects [6,15,38], our disclosure sessions were held
under the structured and supervised condition of the
laboratory, which may lead to stronger effects, as dem-
onstrated in a laboratory study of disclosure in RA
[33]. We also included a no-intervention control group
to better understand the source of occasional reports
of worsening among neutral writing/talking control
groups [38]. We included multiple follow-ups over 15
months to understand the time course of any observed
effects. Finally, we developed and implemented a clini-
cian-assisted protocol based on empirically-supported
techniques from experiential therapy and provided sub-
stantial training and supervision in this technique.

On the other hand, we tested only verbal disclosure,
whereas most emotional disclosure studies have used
writing rather than speaking, including one study in
RA patients that found substantial benefits of written
disclosure [33]. Written emotional disclosure may be
more effective than verbal disclosure, but this needs to
be tested directly. In addition, the content of what was
disclosed or shared may not have been ideally suited
to this technique. An initial examination of the topics
disclosed by the two groups revealed that only 8% of
the topics dealt with traumatic events, whereas 40%
were about relationship problems, 25% dealt with RA
or other health problems, and 11% pertained to bereave-
ment. It is possible that disclosure of these latter three
categories is less powerful than the disclosure and
repeated processing of unresolved traumatic events,
but because the latter were rare in this study, the effects
of the technique were negligible.

The failure of a brief, four-session protocol to have sig-
nificant effects on a broad range of outcomes in RA
patients is probably not surprising. RA is a disease that
is chronic and that, over time, presents many challenges.
If disclosure interventions are to have significant long-
term effects in patients who have chronic disease, the
interventions may need to be more intense and be accom-
panied by periodic booster sessions. The lack of any addi-
tional benefit of clinician assistance to disclosure suggests
the need for additional refinement of emotional disclo-
sure. We propose several ideas to enhance the effects of
a clinician in the disclosure process. Clinicians might help
patients more specifically identify and focus on experi-
ences that have been particularly stressful and yet remain
unresolved. They might more strongly encourage the
patient to disclose and process the same stressor over
repeated days, which has been shown to increase the
effects of disclosure [30]. A clinician might also help the
patient to spend much more time exploring the meaning
of the experience or gently challenging the dysfunctional
cognitions that often follow stressful experiences. Finally,
it may be that teaching the patient skills, such as commu-
nication or assertiveness, will help them to resolve the
stressful experience. These ideas await study.
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