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Summary. The immediate effects of relaxation therapy (RT)
were assessed in 40 hospitalized children and adolescents with
diagnosesof adjustment disorderand depression, These effects
wereassessed using a within subjectss pre-test/post-test design
and by comparison with a control group of 20 depressed and
adjustment disorder patients who watched a 1-h relaxing
videotape. The 1-hRT class consisted of yoga exercise, abrief
massage and progressive muscle relaxation. Decreases were
noted in both self-reported anxiety and in anxious behavior
and fidgeting as well as increases in positive affect in the RT
but not the video group. In addition, adjustment disorder
patients and a third of the depressed patients showed decreases
in cortisol levels following RT, while no changes were noted
in the video group. Thus, both diagnostic groups appeared to
benefit from the RT class.

Key words: Relaxation therapy - Depression - Adjustment
disorder

Relaxation therapy (RT) typically reduces tension and anxiety
by training individuals to relax their muscles. A variety of
relaxation techniques has been investigated including pro-
gressive muscle relaxation and yoga exercises. For progressi-
ve muscle relaxation the patient is instructed to relax each of
the body’s muscle groups in succession. After relaxing the
muscle groups, guided imagery is often used. For this segment
the patient is asked toimagine a pleasant place/experience that
has been enjoyable or to visualize becoming stronger and
healthier. The patient often shows a relaxation response such
as a decrease in muscle tension, heart rate and cortisol levels
[4,7].Relaxation may also be enhanced by yoga stretching and
breathing. Although heart rate and cortisol levels may
temporarily increase, as a result of the physical activity
involved, the general effect of a yoga session is typically a
relaxation response [5]. It appears, then, that RT has a
“quieting” effect on behavior as well as physiology.
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RT is also noted to decrease self-reported anxiety. The State
Anxiety Inventory (STAI), for example, has been used by
Hosmand et al. (6], who found a significant reduction in state
anxiety in adult psychiatric patients after nine RT sessions.
Significant improvement in mood has also been reported in a
study using the Profile of Moods Scales (POMS) (8], and
symptoms of depression have been reduced [1]. In one study
of depressed adults, for example, RT was simply used as a
control group for receiving additional attention. However, it
was as effective as psychotherapy and pharmacotherapy in
reducing depression-related anxiety {10].

Very few studies have examined the effects of RT on child
and adolescent psychiatric patients, most particularly on
depressed and adjustment disorder patients. Among those
few, Corder et al. [3] found that adolescent psychiatric
patients showed less acting out behavior after RT sessions.
However, because they used non-standardized self-report
measures and inadequate behavior observations, their results
are difficult to evaluate. In another study, Reynolds and Coats
{13) compared the efficacy of cognitive behavior therapy, RT,
and a waiting list contro! for the treatment of moderately
depressed adolescents. Although both treatment groups showed
a greater reduction in depressive symptoms than the waiting
list control, the relaxation group showed lower anxiety levels
than the other two groups during follow-up assessments. Thus,
for the treatment of anxiety symptoms in depressed children
and adolescents, RT may be a viable approach. Although RT
hasnotbeen studied in children and adolescents with adjustment
disorder, anxiety is typically present in these patients as well,
so RT may also reduce anxiety in this group.

The present study examined the immediate effects of RT
on anxiety in children and adolescents who were hospitalized
for depression or adjustment disorder using a more extensive
battery of seif-report physiological and behavioral observation
measures. The depression and adjustment disorder groups
were targeted because of their prevalence among hospitalized
children and adolescents. The control group (comprised of
subjects having either diagnosis) simply viewed a relaxing
videotape of the same length as the RT class. The anticipated
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effects were: (a) that self-report anxiety and depressed mood
[on the State Anxiety Inventory for Children (STAIC) and the
POMS] would diminish following the RT class but not
following the relaxing videotype; (b) that motor activity,
anxious and fidgety behavior would decrease, and alertness,
positive affect, and cooperation would increase following the
RT class (but not the video) as measured by behavior
observation ratings; and (c) that heart rate and salvia cortisol

levels taken after RT class would be lower than baseline levels ,

and lower than the levels of the video group.

Subjects and methods

The sample comprised 60 children and adolescents who were
hospitalized on a child and adolescent psychiatric unit and
were recruited for the study upon admission. The sample was
randomly selected from all patients whose parents signed
consent forms upon admission, who had not yet participated
in an RT session and who were diagnosed as depressed or
adjustment disorder. Diagnoses were made following a 1-h
intake interview by a staff psychiatrist who employed DSM
III-R criteria. The final sample ranged in age from 8 to 19 years
(mean = 13.4), with half the sample being adolescent. The RT
group comprised 20 depressed patients (14 females) and 20
adjustment disorder patients (10 females). The control group
was comprised of 10 depressed patients (6 females) and 10
adjustmentdisorder patients (4 females). Approximately one-
quarter of the patients had previous admissions to apsychiatric
facility, and the average hospital stay at the time of the study
was6days. Analysisof variance conducted on these background
variables suggested no significant differences between
adjustment disorder patients and depressed patients and
between RT and video subjets on age, intelligence quotient
(all were normal), previous admissions, duration of hospital
stay or medications (approxiamately 30% of each group were
receiving medications).

Relaxation therapy

These subjects engaged in a 60-min relaxation therapy class
which was routinely offered (2 times a week in the late
afternoon) on the unit by a relaxation therapist, but was the
first session for each of the subjects. In a given class of 8-10
children and adolescents, 1-3 per session would be subjectsin
this study because only three observers were available for a
given session. The class began with the patients lying in a
supine position on exercise mats for approximately 30 min of
yogastretching exercises. These were followed by a very brief
massage (approximately 2-3 min) simultaneously given to the
different patients by the relaxation therapist and the three
observers. For this segment a rolling pin was used on the
subject’s back, and the shoulders were massaged by hand. For
the remainder of the class (approximately 30 min) a modified
version of progressive muscle relaxation was administered by
the relaxation therapist. The participants were instructed to
breathe decply for several minutes. Then the therapist asked

the subjects to relax and then tense eight different muscle
groups (in a feet to head progression). Finally, the therapist
used visual imagery to enhance the feelings of relaxation
while the subjects continued to breathe deeply,

The control subjects were observed for a similar period of
time while they watched a relaxing videotape (of pleasant
sounds and visual images) in the company of an observer.
These subjects were asked to remain still and quiet for the
duration of the videotape. This group was included to control
for: (a) the potentially positive effects of experimenter
attention; and (b) the effects of diminished activity on the
dependent measures along with any diurnal changes, for
example, in cortisol levels.

Assessments

The following assessments were made by one of threeresearch
assistants, who were the participant observers in RT classes
and video sessions:

A. Thirty minutes prior to the RT class/video session the
following baseline measures were taken: heart rate (pulse),
saliva sample for cortisol, the STAIC, and the depression
factor of the POMS. Actometer readings (activity level as
recorded on an activity watch) and behavior observation
ratings were also made based on the 30-min period prior to the
class.

B. Attheend of the yoga exercise portion of the class or 30 min
into the video following measures were taken: heart rate,
saliva cortisol and actometer reading.

C. At the end of class/video session heart rate was measured,
anactomenter reading was taken, and ratings were made of the
behaviors observed during the class.

D. Thirty minutes after the class/video session the baseline
measures were repeated: heart rate, saliva cortisol, actometer
reading, STAIC, POMS, and behavior observation ratings
based on the 30-min period following the class/video session.

The STAIC

The STAIC is an adaptation of the State Anxiety Inventory
specifically designed for the study of anxiety in school age
children and adolescents who are below average in reading
level [16). The inventory consists of 20 items. The subject
completes statements such as, “T feel .... very calm, calm, or
notcalm.” As expected, because state anxiety is variable, test-
retest reliability for the STAIC form is low (ranging from 0.31
100.47) regardless of clapsed time intervals. The test, requiring
approximately 5 min to complete, was administered
individually prior to the class/video session and 30 min after
the RT class/video session was finished.

The POMS

The POMS is a five-point adjective rating scale asking the
subject to describe how well an adjective describes his/her
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feelings for the past 2 wecks, including today. The questionnaire,
which includes adjectives such as happy or gloomy, consists
of 65 items [11]. This study utilized those 14 items that
comprise the depression factor of the POMS. The answer
choices are 0= not atall, 1 =alittle, 2 = moderately, 3 = quite
abit,4 =extremely. The test-retest reliability ranges from 0.43
10 0.64 in a time period ranging from 4 to 12 weeks [11]. The
authors propose that the POMS is a sensitive measure for
assessing mood changes of psychiatric patients following
different forms of therapy. This questionnaire was individually
administered prior to the RT class/video session (requiring
approximately 5 min) and again 30 min after the RT class/
video session was finished.

Behavior observation ratings and activity level

Behavior observation ratings were completed three times,
based on behavior observed (a) during the 30 min prior to the
RT class/video session; (b) during the class/video session
itself; and (c) during the 30-min period after the class/video
session was finished. Based on pilot observations we designed
a behavior rating scale comprised of 7 items. The observers
rated the behavior of each subject on a three-point continuum
on seven scales including state, affect, activity, anxiety,
fidgeting, vocalization and cooperation. The seven scales
were summed to yield a summary score (with anxiety and
fidgeting scores reversed for this summary score). The summary
score ranged from a low score of 7 to a high score of 21 (with
ahigh score being positive). Observers were given descriptors
and examples of each level of the seven scales. Interobserver
agreement was assessed by two independent observers
recording simultaneously across the observation period for
one-third of the subjects. Reliability was calculated using
Cohen’s kappa (2], a chance-corrected statistic (mean k =
0.84, range = 0.71 to 0.96) (see Table 2 1o for reliability
coefficients). An actometer (T IMEX) was used to measure
the subjects’ activity level. The actometer is a watch that
cumulatively records movements in the horizontal and vertical
plane. It is worn on the subject’s wrist like a normal watch.
Activity level was calculated by subtracting the reading taken
from the monitor at the beginning from the reading taken at the
end of each segment of the RT class (i.e., baseline, exercise,
RT and follow-up) and the equivalent time periods of the
video sessions. The difference was then divided by the number
of seconds that had elapsed and multiplied by 100 to yield a
whole number.

Physiological measures

Heart rate was measured by taking the subject’s radial pulse
for 30 s one half-hour prior to the class, during the class
(following the yoga exercises), at the end of the class, and at
the end of the 30-min follow-up period (and the equivalent
time periods of the video sessions). Saliva cortisol samples
were collected one half-hour prior to class, following the
exercise portion of the class, and one half-hour after the class
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was finished. Due to the 20-min lag in cortisol change, saliva
samplesreflected cortisol levels at 40 min prior to class, at the
middle of the yoga exercise portion of the class and at the end
of the relaxation portion of the class. Saliva samples of the
control group subjects were obtained at three assessment
times approximating the times of the RT group: baseline, S0-
60 min after baseline, and 120 min after baseline.

Saliva cortisol samples were obtained by having subjects
place a cotton dental swab dipped in sugar-free lemonade
crystals along their gumline for 30s. The swab was then placed
in a syringe, and the plunger was depressed to squeeze the
saliva into a 1.5 micro centrifuge tube. The saliva samples
were frozen and subsequently assayed for cortisol levels at
Duke University. Saliva cortisol was measured by high-
pressure liquid chromatography - purified tritiated tracer,3H
cortisol, antiserum with standards purchased from Radioassay
System Laboratories (Carson City, Calif.). Antibody bound
and free hormone were separated by the dextran-coded charcoal
technique. Samples were measured by liquid scintillation
spectrometry using toluene-based scintillation fluid.
Performance of the assay sensitivity is 0.0005 ng/tube. The
range of the standard curve is 0.0005 to 2.0 ng/ml.

Results

Firstly, a correlation analysis was performed to determine
whetherage, sex, number of previous admissions, medication
and length of hospital stay were correlated with diagnosis.
Because sex was significantly correlated with diagnosis (r =
0.38, P < 0.05) (there being more depressed female than
depressed male patients), this factor was entered into the
repeated measures analysis of variance as acovariate. However,
no significant effects were noted for sex as a covariate in any
of the subsequent analyses (P > 0.05). Repeated measures and
analyses of variance were conducted on the self-report,
behavioral and physiological variables, with assessment period
as the repeated measures, and diagnosis (depression/conduct
disorder) and treatment (RT/video) as grouping factors. All
significant interaction effects were examined by Bonferroni
T-tests.

Self-report anxiety measures

As can be seen in Table 1, significant repeated measures by
group interaction effects were noted for the STAIC and for the
POMS with scores on both measures improving following the
RT class but not the video session. Self-reported anxiety and
depression levels were diminished following RT.

Behavior observation scale ratings

As can be seen in Table 2, the following results emerged: (a)
the depressed subjects were more alert (higher state rating)
than adjustment disorder subjects during the exercise portion
of the class; (b) affect became more positive across the three
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Table 1. Means for the self-repon measures pre- and post- relaxation therapy
sessions (means for video control group are in parentheses)

Assessment periods
Measure Pre Post Effect
STAIC 327 @331 29.1  (329) R-G**
POMS 140 (144) 96  (136) R-G*

Poms, Profile of Moods Scales; R - G, repeated measures by group interaction
effect; STAIC State Anxiety Inventory for Children

* P <0.05;** P<0.01

Table2. Mean behavior observation scale ratings for baseline (A). immediately
after class (B), and 30 min after class (C) (Means for control group in
parentheses)

Groups

Depressed

Adjustment
disorder

A B C A B C

Behavior
ratings
Suate (0.87)* 2.8(2.7) 2.9(2.9) 2.7(2.8) 2.4(2.4) 2.3(2.5) 2.52.5) D?
Assessment periods

A B Cc Effect
Affect 0.88) 2.0(1.9) 2320 23Q.0)RG!
Adivity (0.80) 1.9(1.9) 2.2(1.6) 2.0(1.9) RG!
Anxiety 093) 19(1.8) 1.5(1.8) 15019 RG
Fidgeting (0.86) 1.7(1.8) 14 (1.7) 1.3(1.8) RG?
Vocalization  (0.71) 1.8(1.9) 1.9(1.7) 1.9(1.9) NS
Cooperation 096) 23(24) 25(Q.5) 2.7(2.3) NS
Summary (0.86) 14.2 (14.2) 16.9 (14.0) 17.2(14.5)RG*

D, Diagnostic effect; RG, repeated measures by group interaction effect
* Inter-observer reliability coefficients are in parentheses

1P <0.05; 2P <0.01; >P < 0.005; * P <0.001

Table 3. Means foractivity level (as measured by the actometer) and heart rate
(means for video control group in parentheses)

Assessment periods
Measures A B Cc D Effect
activity level 57 (59) 116 (42) 53 (69) 57 (73) RG**
heart rate 77(80) 84 (70) 73(84) 76 (87) RG*

A, baseline; B, post-exercise; C, post-relaxation (end of class); D, 30 min afier
end of class. RG, repeated measures x group interaction effects

*P<0.01;** P <0.001

assessment periods but only for the RT subjects; (¢) the RT
subjects showed an increase in activity level from baseline to
class time in contrast to the video group, which showed a
decrease in activity level during the session; (d) significant
decreases in anxiety ratings occurred between the first and
second and between the first and third assessment periods
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Table 4. Means for cortisol (ng/ml) measures by diagnostic group (means for
video control group in parentheses)

Assessment period A B C
Depressed 1.07 (1.09) 0.90(1.13) 1.24(1.07)
Adjustment disorder 0.91 (0.97) 0.52 (0.92) 0.37 (0.89)

A, Baseline; B, post-exercise; C, follow up (30 min after class). It should be
noted that the cortisol values represent levels 20-30 min earlier than measured

(baseline and follow-up), but only for the RT subjects; (e) a
significant decrease in fidgeting behavior occurred between
the first and second assessment periods an between the first
and third assessment periods, but only for the RT subjects; and
(f) the summary scor increased, suggesting an overall
improvement in behavior for the RT group. Except for the
reducation in activity level during the video session, no

“behavior changes were noted for the video control group.

Activity level and heart rate

As can be seen in Table 3, higher activity levels were noted
following the exercise portion of the RT class as compared
withany of the other assessment periods (bascline, immediately
after class, or 30 min after class). Like the aclivity level data,
heart rate was significantly higher following the exercise
component of the class than at any other assessment period.
Activity level was lower (as was heart rate) for the video
subjects during the second assessment period (comparable to
the end of exercise segment). However, heart rate was
significantly lower following the RT session versus the video
session and 30 min after the end of the RT versus the video
session,

Cortisol levels

As can be seen in Table 4, adjustment disorder patients
showed a tendency for lower cortisol levels following the RT
class, whereas the depressed subjects showed a slight increase
in cortisol levels following RT, and cortisol levels did not
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change for the video subjects. A closer examination of the
depressed group data revealed that 62% of the depressed
subjects had slightly higher-than-baseline cortisol levels and
38% had lower cortisol levels following RT, contributing to
the large amount of variance in cortisol values among the
depressed patients (see Fig. 1).

Theseresults suggested that twotypesof depressed patients
were being sampled. Thus, further analyses were conducted to
determine whether the differences in cortisol levels among
depressed patients were associated with differences on any
other measures of anxiety. The STAIC (self-reported anxiety)
scorestended to decrease more following RT for the decreasing
cortisol versus the increasing cortisol subjects (a decrease of
9 versus 2 points),

Discussion

These results on child and adolescent psychiatric patients
consistent with studies on other samples showing a decrease
in anxiety following relaxation therapy [9,14]. Following the
RT condition, patients’ self-reported anxiety scores (STAIC)
were significantly lower, while the scores for the video control
group remained the same. A less impressive increase in
positive mood was noted following RT. RT has been noted to
reduce anxiety, but not necessarily to relieve depressed
mood[9].

Ratings on the behavior observation scale also changed
following RT, while they remained the same for the video
control group except for diminished activity during the video
session. The children and adolescents showed more positive
affect following RT, and they showed less fidgeting and
anxious behavior during and after the RT class. The consistency
of their self-report and behavior observation data support the
use of RT for children and adolescents on psychiatric units
(13].

As might be expected, the activity level and heart rate of
the subjects were higher following the excerise portion of the
class than at the other assessment times. The relatively low
activity and heart rate levels during the baseline and post-
relaxation periods were not expected. However, they probably
related to the subjects engaging in sedentary activities
(completing questionnaires) at these timesand to the situational
constraints of the unit; the RT and video sessions occurred
immediately following school sessions, so the children and
adolescents were in passive/sedentary situations prior to these
sessions.

The cortisol data were somewhat surprising. As would be
expected, the values were lower during and after the RT
sessions than during or after the video sessions, indicating that
the reductions in cortisol resulted from the RT and were not
related to simple diumal or activity level changes in cortisol;
activity level diminished in the control group during video
sessions but was not accompanied by cortisol level decreases.
The decreases in cortisol occurred, however, only for the
adjustment disorder group and approximately one-third of the
depressed group. Although higher cortisol values have been
noted indepressed patients, and particularly during the
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mid-afternoon [15], when these sessions were conducted, the
depressed patients’ cortisol increases were inconsistent with
the decreases noted in their self-reported anxiety and behavioral
observation ratings.

These data suggest the possibility that cortisol may not be
as reliable an index of stress reduction in depressed patients.
Altematively, the depressed children and adolescents may
simply be showing socially desirable improvements in behavior
while remaining physiologically aroused. Still another
possibility is that two types of depression are represented in
this group, one having a stronger anxiety component than the
other. The anxious-depressed subjects may have shown the
expected decrease in cortisol levels, owing to an apparent
decrease in behavioral anxiety. It is also possible that those
who showed an increase or no change in cortisol values may
have endogenous depression, while those who showed an
appropriate decrease in cortisol following relaxation therapy
may have psychogenic depression [17). Finally, this small
subsample of depressed patients (the “decreasing” group)
may have been misdiagnosed or they may have symptoms of
both depression and anxiety, as has been described for
adolescents who have comorbidities of depression and conduct
disorder [12].

Despite the careful timing of the behavior observations,
physiological measures and saliva sampling, no conclusions
can be drawn regarding causality. It is not clear what the
effective treatment component was in this study, i.e., whether
yoga exercise, massage (as brief as it was) or RT effected
changes in reported feelings, behavior, and cortisol levels.
Although this study was simply intended to evaluate the
effectiveness of a typical RT session, it is clear that the
individual components of those sessions and the contexts in
which they are provided (e.g., variable baseline conditions)
are worthy of further study. Although psychiatric staff members
appreciateeven short-term gains in the management of patients,
these positive effects would, it might be hoped, continue as the
techniques are practiced by the patient, independent of the RT
classes. Nonetheless, future studies are needed to examine the
long-term effects of RT such as the effects on patient
management, length of stay and readmission. In the interim,
RT can be considered an easily administered, noninvasive,
effective form of treatment for reducing anxiety in child and
adolescent psychiatric patients,
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