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QObiective: This study was designed to determine the effectiveness of a group stress reduction
program based on mindfulness meditation for patients with anxiety disorders. Method: The
22 study participants were screened with a structured clinical interview and found to meet the
DSM-III-R criteria for generalized anxiety disorder or panic disorder with or without agora-
phobia. Assessments, including self-ratings and therapists’ ratings, were obtained weekly be-
fore and during the meditation-based stress reduction and relaxation program and monthly
during the 3-month follow-up period. Results; Repeated measures analyses of variance docu-
mented significant reductions in anxiety and depression scores after treatment for 20 of the
subjects—changes that were maintained at follow-up. The number of subjects experiencing
panic symptoms was also substantially reduced. A comparison of the study subjects with a
group of nonstudy participants in the program who met the initial screening criteria for entry
into the study showed that both groups achieved similiar reductions in anxiety scores on the
SCL-80-R and on the Medical Symptom Checklist, suggesting generalizability of the study
findings. Conclusions: A group mindfulness meditation training program can effectively re-
duce symptoms of anxiety and panic and can belp maintain these reductions in patients with

generalized anxiery disorder, panic disorder, or panic disorder with agoraphobia.

(Am j Psychiatry 1992; 149:936-943)

S elf-regulatory behavioral strategies, used alone or
as adjuncts to other behavioral or medication regi-
mens, may offer a unique approach to treating anxiety
disorders. Three major self-regulatory strategies—
meditation, relaxation, and biofeedback—are currently
used in clinical practice for the treatment of anxiety.
Research suggests thar all three play a role in reducing
both physiological and psychological components of
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anxiety in normal populations and that the latrer two
techniques are effective in anxious popuiations, al-
though with variable efficacy (1-6).

The research on meditation techniques has been
largely limited to nonpsychiatric pepulations (7). To
our knowledge, there are no studies of the effectiveness
of meditation for patients with anxiety disorders as de-
lineated by DSM-III or DSM-III-R criteria (8). Two
controlled studies (9, 10) used meditation for patients
with anxiety neurosis as defined by DSM-II criteria, but
both lacked standardized diagnostic procedures. There
was one uncontrolled study of patients diagnosed as
having anxiety neurosis (11). None of these studies used
a structured clinical interview for diagnosis. All of them
investigated variants of one particular type of medita-
tion, namely, transcendental meditation, in which the
practitioner focuses on a mantra—a word or phrase re-
peated silently to achieve a meditarive state.

In general, these studies suggested that transcenden-
tal meditation may be as effective as other .beha}'iorai
techniques, such as biofeedback or relaxation, in t};e
treatment of anxiety. Another uncontrolled study (12:
investigated mindfulness meditation as an adjunct to
psvchotherapy for patients with a wide range of psvehi-



choses. In that study, Kutz et al. found that according
to both the patients’ self-assessments and the therapists’
assessments, there was moderate to marked improve-
ment in a variety of psychological symptoms, including
anxiety, from before to after trearment.

The lack of diagnostic assessment according to stand-
ardized diagnostic criteria in previous studies and the
widespread practice of studying nonclinical popula-
tions (e.g., college students) limit the applicability of re-
search findings regarding the clinical effectiveness of
meditation. Moreover, the majority of the studies of the
effects of meditation on anxiety have relied solely on
measures of stare-trait anxiety to determine outcome.
Sucl:l meastres do not adequarely assess the presence of
panic artacks or avoidance behavior and may fail to
capture the complexity of clinicaily significant anxiety
symptoms.

The present pilot study was devised to address some
of the shortcomings of previous research that investi-
gated the relation between meditarion training and
anxiety reduction. The study was conducted in con-
junction with a weli-established outpatient program for
stress reduction and relaxation that involves intensive
training in mindfulness meditation (13, 14), with em-
phasis on its practical applications in coping with stress
and in enhancing adaptive heaith behaviors. Like other
forms of meditation such as transcendental mediration,
mindfulness meditation helps practitioners'to cultivate
greater concentration and relaxation (135). It differs spe-
cifically from transcendental meditation by training
practitioners to attend to a wide range of changing ob-
jects of atrention while maintaining moment-to-mo-
ment awareness (mindfulness), rather than restricting
one’s focus to a single object such as a mantra (16) (see
the Method section for an operational definition). The
choice of mindfulness as the primary meditative ap-
proach was due to its immediate applicability to a great
variety of present-moment experiences. This orienta-
tion lends a quality of “ordinariness™ to the interven-
tion that makes it more acceptable and accessible to a
wide range of people with different life stressors and
different medical disorders {17).

The stress reduction and relaxation program serves a
broad spectrum of partients with both physical and psy-
chological disturbances {18). Previous studies have
shown that participation in the program results in re-
ductions in both physical and psychological symptoms
of parients in many diagnostic categories. Chronic pain
patients participaring in the program reported mark-
edly reduced levels of state anxiety (as measured with
the Symptom Checklist-90-Revised) during the inter-
vention period—levels that were maintained over a 4-
year follow-up period {17, 19, 20). Similar changes were
reported over a 2-year follow-up period by patients
with stress-relared medical disorders {Kabat-Zinn, un-
published manuscript). '

The specific objectives of the present investigation
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DSM-III-R criteria in a weil-established, meditation-
based outparient stress reduction program and 2} to ex-
amine whether variables at intake were predictive of
outcome at follow-up.

METHOD

Potential subjects were selecred from among all pa-
tients referred to the stress reduction and relaxation
program in two consecutive cycles {spring and fall of
1988). The Symptom Checklist-90-Revised (SCL-90-R)
(21) and the Medical Symptom Checklist (17) were ad-
ministered to all patients referred to the program, as
part of the intake evaluarion. Those who scored above
the 70th percentile on the anxiety subscale of the SCL-
90-R and reported more than 10 anxiety-related symp-
toms (out of 37 possible symproms) on the Medical
Symprom Checklist were invited 1o take part in a for-
mal screening interview ro assess their appropriateness
for inclusion in the study. A referral diagnosis of panic
attacks or anxiety also qualified an individual to be in-
vited to participate in the screening procedure. for the
study. Patients who met the study criteria and who
agreed to participare were then inrerviewed by either a
psychologist or a psychiatrist trained in administering
the Structured Clinical Interview for DSM-III-R (SCID)
(22). Diagnoses were determined after review of the
SCID data by the two psychologists {J.K. and L.P.) and
two psychiatrists (A.O.M. and L.G.P.) who conducted
the individual screening evaluarions. Only the parients
who met the formal diagnostic criteria for generalized
anxiety disorder or panic disorder with or without ago-
raphobia were included in the study. Individuals were
excluded if they had other primary psychiatric diagno-
ses, any disorder with psychotic symptoms, any endo-
crine disorder, or significant current alcohol or sub-
stance abuse. Because of the small sample size and the
pilot narure of the study, patients taking anxiolytic or
other medications (N=12) were not excluded, Medica-
tion type and usage were assessed for all patients during
the study.

In the two cycles of the program from which patients
were recruited for this study, 192 (60%]) of 321 patients
satisfied the initial screening criteria of the SCL-90-R
and the Medical Symptom Checklist. However, for lo-
gistical reasons and because this was a pilot study, only
44 patients were invited 10 undergo further screening,
of whom 32 completed the evaluation. Of these, 24 met
the DSM-I1I-R criteria for generalized anxiety disorder
or panic disorder with or without agoraphobia accord-
ing to the SCID. Of the eight excluded patients, four
had other primary psychiatric diagnoses and four had
no psychiarric disorder. Two of the 24 subjects did not
complere the program and were not included in the
analysis of outcome. Both of these individuals had psy-
chiatric diagnoses of generalized anxiety c%isordef.
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trearment measures. In addition, study participants
were compared on the $CL-90-R and Medical Symp-
tom Checklist with other patients who mer the initial
screening criteria and were enrolled in the stress reduc-
tion and refaxation program during the same time pe-
riod bur who were not invited to take part in the study.
This second group of pacients {termed “nonstudy par-
ticipants”) received the same meditation intervention
but did not undergo screening or the weekly assess-
ments that the study subjects underwent,

Subjects who mer the diagnostic criteria and agreed
to participate in the study were evaluated with both
self-rating scales and rarings of trained interviewers.
Data on the following measures were gathered by tele-
phone interview at weekly intervals from the time of re-
cruitment through the end of treatment and ar monthly
intervais for 3 months after treatment: the Beck Anxi-
ety Inventory (used by special permission of Jeffrey
Sugerman, Ph.D., Psychological Corp., personal com-
munication), the Beck Depression Inventory (23), and
ratings of the frequency and severity of panic attacks.
The length of time between recruitment and the start
of treatment in which data were collected varied ac-
cording to when subjects were recruited into the study
relative to the beginning of the program (range=1-8
weeks).

In addition to these assessments, a more extensive
assessment battery was administered four times; at re-
cruitment into the study, at the start of the program
(pretreatment), at completion of the program (post-
treatment), and at 3-month follow-up. This battery
consisted of the Hamilton Rating Scale for Anxiety
(24) (as modified by DiNardo and Barlow {25] to in-
clude a separare rating scale for symptoms present dur-
ing panic atracks, yielding the Hamilton panic score),
the Hamilton Rating Scale for Depression (26), the
Fear Survey Schedule {27), and the Mobility Inventory
for Agoraphobia (28). At recrnitment patients were
also asked to rate on a 5-point scale their expectancy
of improvement due to the treatment. A compliance
questionnaire was administered at the end of treatment
and ar follow-up, Eight subjects entered the study so
close to the beginning of the treatment intervention
that only pretreatment, posttrearment, and follow-up
measures were obtained,

The Hamilton anxiety and depression rating scales
were administered at recruitment by the same clinicians
who administered the SCID. Subsequenr Hamilton as-
sessments were administered to all subjects by one
trained interviewer. To minimize bias in data collection
related to expectancy of change, scoring was done after
all dara were collected.

The stress reduction and relaxation program is a
highly structured training program in mindfulness
meditation and its applications, described in detail else-
where (14, 17-20). It rakes the form of an 8-week-long
course in which participants artend weekly 2-hour
classes and, in addition, a 7.5-hour intensive and

mostly silent “meditation retreat” session in the sixth
\Veek. nnrinﬂ Pf«\l"h R.wrealr rurla fiva canauars b Ao,

allel classes are offered. Each is led by one instructor
who stays with that group for the duration of the
course. Each class has approximately 30 participants
with a wide range of medical and psychological disor-
ders. During classes and for homework, participants
practice a range of different formal and informal medi-
tation techriques (14, 17). These experiences are dis-
cussed weekly in the classes. The 22 subjects in this
study were distributed among five of the 10 classes held
during that period. The exposure of these subjects dif-
fered from that of the remainder of the program partici-
pants only in their involvement in the additional assess-
ment protocol required for the study. Four program
instructors conducted classes in this study. The instruc-
tors did not know which parients were in the study, nor
did they know the patients’ DSM-III-R diagnose§.

We used repeated measures analysis of variance
(ANOVA) to compare the recruitment, pretreatment,
posttreatment, and 3-month follow-up scores of the
subjects for whom all data points were available, with
computation of appropriate contrasts. Matched t tests
were used to calculate intervention effects berween the
pretreatment and postireatment assessments for the en-
tire sampte. Intergroup comparisons of compliance and
expectancy measures were done with standard t tests.
Variables expected to predict outcome were studied
with ANOVA, We plotred the weekly scores of all sub-
jects to examine the course of change, but formal sin-
gle-subject analyses are not included in this report be-
cause of the consistency and strength of the group
effects. In addition, after accounting for pretreatment
scores with the regression technique described by Co-
hen and Cohen (29), we compared posttreatment scores
of the subjects receiving medication with those of the
subjects taking no medication. Finally, we used t tests
to compare the study participants and nonstudy partici-
pants in the program on pretreatment and posttreat-
ment SCL-90-R scores, Medical Symptom Checklist
scores, and change scores.

RESULTS

Of the 22 study participants who completed the pro-
gram, 10 had panic disorder with agoraphobia, four
had panic disorder withour agoraphobia, and e1gh_t had
generalized anxiery disorder as the primary psychiatric
diagnosis. Seventeen subjects had more than one psy-
chiatric diagnosis; 14 had other anxiety dlso;ders and
eight had diagnoses of major depressive episode (six
concurrent). The average duration of their anxiery dis-
orders was 6.5 years (range=3 months to 28 years).
Eleven patients were taking medication for their anxi-
ety disorders at intake, and 11 were taking no medica-
tion for anxiety. ‘

The subjects’ ages ranged from 26 to 64 years, with an
average of 38 years. There were five men and 17 women.
Eighteen of the subjects were married, two were single,
and one was separated {data on one subject were missing).

Tha sarvititrmant nnd neaerraarmant CrENrac NN 1‘}1? Ham-
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TABLE 1. Scores on Outcome Measures Over Time of Patients With Anxiety Disorders in a Study of a Meditation-Based Stress Reduction Program

Initial 3-Month Repeated Measures
Recruiement  Pretreatment  Postrreatrnent Follow-Up ANQVA

Measure N Mean SD  Mean SD Mean SD  Mean SD F df p
Hamiltont Raring Scale for Anxiery 14 3036 8.53 2693 11.13 1786 9.18 1386 8.5 21.1 3,39 <0.001*
Hamilton Rating Scale for Depression 14 33.07 798 31,07 843 2371 559 25.14 7.01  8.87 3,39 <0.001°
Beck Anxiery Inventory 15 2413 13.49 20.53 1324 500 5.4 793 729 1536 3,42 <0.001*
Beck Depression Inventory 15 1887 10.37 1647 1097 1000 9.58 753 877 996 3,42 <0.001":
Fear Survey Schedule 11 118.73 4131 93.55 34.09 78.46 4428 6682 3868 379 3,30 <0.001%
Mobility Inventory for Agoraphobia

Accompanied 10 4580 1522 41,30 16.81 3640 1202 3670 1352 405 3,27 <0.05°

Unaccompanied 10 61.80 24.40 53.50 24.09 4550 17.19 4620 18.87 662 3,27 <(.015°

*Significant change from prerrearment to posttreatment (p<0.01).
rend for significant change from posttrearment to follow-up (p<0.10).

“Significant change from recruitment to pretreatment (p<0.05).
Significant change from posttrearment 1o follow-up {p<0.05).

“Trend for significant change from pretreatment to posttreatment {p<0.10}).

ilton Rating Scale for Anxiety, the Hamilton Rating
Scale for Depression, the Beck Anxiety Inventory, the
Beck Depression Inventory, the Fear Survey Schedule,
and the Mobility Inventory for Agoraphobia of the sub-
jects with complete data at the four primary assessment
points are shown in table 1. They were in the moderate
to severe range on both the Beck and the Hamiiton
anxiety scales and in the mild to moderate range on the
Beck and Hamilton depression scales.

At recruirment, nine individuals reported one or
more panic attacks in the previous week (range=1-3),
with 2 mean Hamilton panic score of 26.11 (SD=11.25,
range=6—40). At pretreatment assessment, 13 individu-
als reported at least one panic atrack in the previous
week {range=1-2), with a mean Hamilton panic score
of 24.46 (SD=8.71, range=11-34). At pretreatment the
mean SCL-90-R general severity index score of the 22
subjects was 1.10 (SD=0.70, range=0-3} and the mean
SCL-90-R anxiety score was 1.61 (SD=1.03, range=0-3).

Repeated measures ANOVA indicated that among
subjects for whom scores at all four primary assessment
points were available, the Hamilton and Beck anxiery
and depression scale scores showed small, statistically
nonsignificant reductions from baseline to pretreat-
ment, highly significant decreases over the course of the
intervention (pretreatment to posttreatment), and
maintenance of these changes from posttreatment to
follow-up (table 1). Comparisons with martched t tests
at pretrearment and posttreatment time points for all
subjects, not just those with complete data at all time
points, showed comparable results, with mean pretreat-
ment and posttreatment scores, respectively, of 25.86
{SD=10.56) and 17.10 (5D=9.31) on the Hamilton
anxiety scale (t=5.18, df=20, p<0.001) and 30.85 (SD=
8.81)and 23.85 (SD=6.65) on the Hamilton depression
scale (1=4.88, df=19, p<0.001). Mean pretreatment and
postrreatment scores, respectively, were 20.32 (SD=
12.05) and 7.09 (5D=8.20) on the Beck Anxiery Inven-
tory (t=6.14, df=21, p<0.001) and 16.18 (5D=10.33)
and 8.18 (5D=8.53} on the Beck Depression Inventory
(t=4.65, df=21, p<0.001). These represented mean re-

on the four scales. Twenty of the 22 subjects showed
marked improvement in scores on the Beck and Hamil-
ron anxiety and depression scales.

The means of the subjects’ weekly ratings of anxiety
and depression on the respective Beck scales are pre-
sented in figures 1 and 2. These show elevated levels
before treatment, a significant decline during treatment
to a relatively low level by the end of trearment, and
maintenance of the lower posttreatment level over 3
months of follow-up. Scores for “accompanied” on the
Mobility Inventory for Agoraphobia showed a similar
pattern of improvement. However, scores for “unac-
companied” on that inventory and scores on the Fear
Survey Schedule improved as much from recruitment to
pretreatment assessment as from pretreatment to post-
treatment assessment (table 1).

Of the 13 parienrs who reported at least one panic
attack in the preceding week at pretrearment assess-
ment, five reported one panic attack in the previous
week at posttreatment assessment (mean Hamilton
panic score=22.0, SD=8.40, range=13-34). At 3-month
follow-up, three of the original 13 patients reported one
attack in the previous week (mean Hamiiton panic
score=18.0, SD=6.24, range=11-23}. This was a statis-
rically significant decrease in the number of individuals
reporting panic attacks from pretreatment to posttreat-
ment to follow-up assessment (Cochran’s Q=1.4.°60’
df=2, p<0.001, N=20). Within this group, the individu-
als whose primary psychiatric diagnosis was panic dis-
order with or without agoraphobia also showed a sta-
tistically significant linear decrease from pretreatment
to postrreatment to follow-up (Cochran’s Q=12.67, df=2,
p<0.005, N=13). . . .

In both groups there was a significant decline in
Hamilton panic scores between pretreatment and post-
trearment assessments. For the subjects who reported at
least one panic attack at pretrearment assessment
(N=13), the mean pretreatment Hamilton panic score
was 24.46 (SD=8.71) and the mean posttreatment
Hamilton panic score was 8.46 {SD=12.15) (t=4.75,
df=12, p<0.001). For the panic disorder subset (N=11),
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