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INTRODUCTION

Opinions differ as to the feasibility and utility of relaxation therapy for cardiac
* patients. Although it seems obvious that relaxation is helpful for reducing stress in
the recovery period after acute myocardial infarction (1-5), as well as for changing risk
3 behavior (6, 7), its usage in cardiac rehabilitation is limited and variable. Only in
West-Germany, it seems, is relaxation offered in all rehabilitation centers, mainly as
- autogenic training classes (5). In the Netherlands, application for admission is rapidly
; increasing, up to about 50% for all centers (8). Cardiac patients pose a particular
g challenge with respect to relaxation. They tend to be skeptical, to prefer strategies
; that allow them to remain in control, to be impatient and to have little power of self-
observation (5, 9). Certainly it is true that relaxation may provoke anxiety and
. resistance (10). Many professionals involved in cardiac rehabilitation consider it
h useful for all patients to learn relaxation (5, 11), even though it may have appeal to a
minority only. Others assume that only some patients need to learn it (12).

On the other hand, the rehabilitation period is suitable for learning more
adequate coping styles. The most popular treatment form, aerobic conditioning, has
only a modest psychic effect (1, 13, 14). The aforementioned cardiac patients provide
the rationale for behavioral intervention such as relaxation to take place. Certainly,
introducing relevant coping styles and motivating patients to utilize them poses a
significant challenge to health professionals (9).

- An adequate strategy depends as much on the relaxation procedure and
1 technique as on the context of the rehabilitation setting. In St. Joannes de Deo
Hospital, Haarlem, The Netherlands, a procedure for individual treatment was
" developed. It centered around respiration, also using EMG-feedback and general
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relaxation (15). A randomized controlled trial of this relaxation therapy showed that
it improved the overall physical benefit of training, in comparison with only exercise
tramning (16). In particular, the risk of a negative training outcome was diminished by
50% and ST-segment abnormalities, indicating myocardial ischemia, were
significantly reduced. A two-year follow-up revealed that patients who learned to
relax experienced significantly fewer cardiac events (17). With respect to the psychic
benefit of rehabilitation, exercise per se did not result in any psychic change, but the
combined treatment of exercise and relaxation increased perceived well-being and
reduced anxiety and feelings of invalidity (18).

The nature of the procedure employed was breathing awareness. Most
relaxation techniques do not address respiration directly, so as not to disturb its
autonomic character by voluntary control. The rationale is, that when one relaxes
physically and mentally, respiration becomes optimal. On the other hand, regulating
(pacing) respiration modulates the stress response and anxiety (19, 20). Teaching
diaphragmatic breathing is effective in reducing stress for various disorders (21-24).

Although reduced arousal certainly affects respiration (25), respiratory habits do
not necessarily change with general relaxation (26). Simply paying attention to
breathing without specitic instruction can also disturb 1t, because of an over-
consciousness or by evoking faulty or strenuous habits.

An underlying fact 1s the dual role of respiration as a voluntary and involuntary
function. Breathing may be an indicator of tension but functions as well as a regulator
of tension. The problem of breathing technique is how to use the latter potential
without disturbing its feedback value as a tension indicator. Therefore, techniques
derived from voice and breathing therapy were integrated in general relaxation
technique, emphasizing body awareness and passive concentration. This resulted in
"breathing awareness” as a relaxation method. Its aim is to eliat a shift in the
respiratory pattern towards a more easy and natural pattern while avoiding strain and
effortful practice. When successful, this has strong subjective effects and usually
lowers respiration rate. This method was applied to cardiac patients, because, as was
mentioned earlier, it is for cardiac patients of prime importance to achieve an
experience of relaxation within the first sesstons of relaxation therapy. A limited
number of sessions should be sufficient as a first step to master the basic technique. It
is of equal importance to emphasize sensory awareness and to notice bodily signals of
tension and relaxation. The majority of the patients are not at all used to being aware
of these signals, or on the contrary, to ignoring them. "Feeling well” means "feeling
nothing," i.e., there is nothing to complain about. Finally, it is important to present
relaxation as a psychologically neutral technique and as part of the normal
rehabilitation program.

The questions to be answered are,

1) does relaxation, applied in the procedure outlined above, reduce
respiration rate and increase body awareness,

2) do respiration rate and body awareness in turn induce beneficial ettects
with respect to the total rehabilitation outcome,

3) which respiratory parameters are influenced in particular? (fine grain-
analysis)
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Table 1. Baseline Clinical Data

Variable Treatment A Treatment B
No. of cases 76 80
Age (years) 354 (8.2) 55.7 (8.1)
Males 71 (93) 76 (95)
Working 50  (66) 51 (64)
Married/with Partner 69  (91) 74 (93)
Si1ze of MI:
unknown 4 (5) 4 (5)
small 20  (26) 27 (34)
medium 27 (36) 22 (21.5)
large 25 (33) 27 (34)
In-hospital signs of
heart failure 14  (18) 13 (16)
Medication on discharge:
beta blockers 20 (26) 25 (31)
diuretics 27  (36) 20  (25)
anti-anginal 13 (17) 18 (23)
Start of physical training
(weeks after
hospital dscharge) 4.8 (2.8) 32 (2.1)
Exercize testing:
Maximum work load (watt) 136  (24) 132 (21)
ST-segment abnormalities 24 (32) 20 (25)
Angina pectoris 9 (12) 9 (11)

Data are reported as events and percentages of cases or as means (SD), MI,
myocardial infarction.

PATIENTS AND METHODS

Patients

After being discharged from several hospitals, cardiac patients are referred to
the regional rehabilitation center at St. Joannes de Deo Hospital, Haarlem, The
Netherlands. In three intake periods (1981-1983), a total of 156 myocardial infarction
patients were found eligible for the study. They were randomly allocated to two
treatment protocols. Patients who were considered to need individual (psychosocial)
help in addition to exercise training were excluded. There was no age limit. Table 1
summarizes the clinical data at the time of entry to the trial for the two randomized
groups.




Treatment Programs

Rehabilitation consisted of a program of relaxation training in addition to
exercise training (Treatment A) or of exercise training only (Treatment B). The
exercise training consisted of S weeks of interval training, once a day for half an hour,
on a bicycle ergometer. Training was done in groups of four patients supervised by
two physical therapists. Each patient exercised up to 70% of the maximal heart rate
attained at the pre-training exercise test.

Relaxation training was given once a week in six individual sessions of one hour,
by five specially trained persons. Three of them were a psychologist, a medical doctor
and a physical therapist. Several procedures for active and passive relaxation were
employed: EMG feedback of the frontalis muscle was used , 1) as a "mental device"
(25) to focus attention for passive relaxation, 2) to give feedback of muscle tension
and explain the concept of relaxation, 3) to monitor excess inspiratory effort.

For breathing instruction, attention was directed to respiratory movement (rate,
depth, location, ease, regularity). In the supine position, one hand was placed on the
lower abdomen, accompanied by the words, "the hand notices what the body does.”
Next, a technique to influence respiration was applied. Audible lip breathing is an
example of this method. It is postulated that this technique stimulates inspiration and
diaphragmatic activity, while preventing strain in the throat or chest. Then, attention
was again directed towards passively monitoring breathing and the patient was asked
to compare the result with the previous condition. The point was made that the
primary aim of the technique is to become aware of differences, first in quality of
respiratory movement, next in body sensation, and finally in thought, mood and
feeling.

The patient learned to observe and elicit a "shift" towards a more easy, free and
effortless respiratory pattern, with a smooth rhythm of inhalation and exhalation. The
therapist monitored respiration and gave feedback so that inspiration expanded both
the lower abdomen and the costal margin. Expiration was moderate and slow.
Manual techniques were applied to elicit breathing movements which involved the
trunk as a whole and required less effort. This was practiced first in the supine,
relaxed position, but later also as the subject was sitting and standing ("active
relaxation"). The patient was then asked to practice at home and also when
experiencing chest discomfort.

Care was taken to introduce relaxation as a part of the routine rehabilitation
procedure and not a means of providing special psychological help. The treatment
itself was presented in a neutral fashion. It emphasized the technical and physical
aspects of relaxation and its utility in dealing with daily challenges. Also provided was
a rationale, in the form of the biofeedback instrumentation, for incorporating the
treatment.  Finally, breathing “exercises," and the masking of psychological
implications also made up the rehabilitation treatment.

Measurements

An appointment was made for the physiological test, at which occasion
psychological questionnaires were also completed. All patients performed the graded
exercise test at the beginning of the physical training. Both tests were repeated after
rehabilitation; the physiological test was also repeated three months later.
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Psychological Questionnaires

Before and after rehabilitation the patients completed a set of four
psychological questionnaires. They were as follows: first, the Heart Patients
Psychological Questionnaire (HPPQ), constructed to measure the well-being of
cardiac patients (27), consists of the scales: Well-being (HPPQ-W), Subjective
Invalidity (HPPQ-I), Displeasure (HPPQ-D), and Social Inhibition (HPPQ-S). The
second type of psychological questionnaire was the STAI, measuring: state and trait
anxiety (28). Sleep Quality, measured with a 10-item questionnaire was the third (29).
Functional Complaints, a 25-item questionnaire constructed to measure complaints
often mentioned by cardiac patients but not typical of angina pectoris was the final
form.

Exercise Testing

All patients performed on a bicycle ergometer (Monark) before and after the
physical training. The test started with a one-minute period of cyciing at 60 cycles a
minute without load, then for two minutes at 60 Watts. The test was continued by
increasing the workload with 30 Watts every two minutes until symptoms limited the
patient to continue or until the physician terminated the test. Exercise-induced signs
of cardiac dysfunction (ST-abnormalities, angina pectoris, serious dysrhythmias) were
noted and heart rate and systolic blood pressure were measured.

Physiological Test

The test was introduced to the patient as a physiological measurement of the
resting condition, in addition to the exercise test which measured the condition during
effort. The research assistant was blind to the treatment form of the patient. He did
not refer to the relaxation therapy and took care not to make any suggestions with
regard to "proper” breathing.

Protocol: after attaching the equipment, the patient remained standing for two
minutes. Measurements during the second minute ("standing") were used, after which
time the patient was to lie down on the back. Measurements in the second minute of
lying down were used ("supine"). Next, the use of mouthpiece and nose-clip was
explained and they were attached. After this, the patient was to lie quietly without
making physical movements or talking. This lasted six minutes. Measurements in the
first ("mouthpiece”) and last minute ("quiet”) were used.

Body awareness: at the end of the test the patient’s self assessment, specifically
perceptions concerning the body’s state, were recorded. Answers were rated as
1 =pleasant, 2=no particular feeling, 3 =unpleasant.

Respiration: respiratory movements and heart rate were continuously recorded
polygraphically with a Psychophysiograph (ZAK). One band was strapped around the
chest at the level of the fifth intercostal space, and one around the abdomen at the
umbilical level, both bands containing a transducer which provided stretch dependent
voltage changes. This was converted into a recording of chest and abdominal
expansion and retraction. Respiration rate per minute was calculated.

Respiratory sinus arrhythmia: a finger plethysmograph was used to measure the
pulse, converted by a cardiotachometer in a beat-to-beat recording of heart rate,
simultaneous with respiration. Respiratory sinus arrhythnmia was calculated as the
mean difference between minimum beat interval during inspiration and maximum
interval during expiration for five consecutive respiratory cycles.



Ventilation: using a mouthpiece and nose-clip, air was sampled from the
mouthpiece and carbon-dioxide concentration (% volume) was measured with a
capnograph (Jaeger). End-tidal carbon-dioxide concentration in the exhaled air was
used. Ventilation was measured with a wet spirometer (Lode). Tidal volume
registrations corresponded with the amplitude of the simultaneous polygraphic
recording of rib-cage and abdominal motion. On the basis of this, tidal volume at the
beginning (supine) and the end of the text (quiet) was estimated, and minute volume
was calculated.

Method of Analysis

For statistical testing: Student’s t-test was used for measurements of a metric
level and chi square for measurements of a nominal level. It then followed that the
measurements, obtained through exercise testing pre and post training, were
integrated into a composite criterion for "training benefit" (TB), trichotomized as
follows: a. the patients with doubtful or no change (TB=0), b. the patients who
improved (TB=+) or c. the patients who deteriorated (TB=-). The procedure is
described in detail elsewhere (16). In short, the measurements were ranked into four
levels according to their clinical relevance: 1) signs of cardiac dysfunction, 2)
maximum work load, 3) maximum heart rate, and 4) systolic blood pressure response.
At each level a patient could be selected for TB=+ or TB=- when a significant
change in the particular measurement had occurred. Finally, dropouts were included
and classified on the basis of the reason for not completing the program.

The next portion of the evaluation involved psychic outcome. In this report
psychic outcome is distinguished in 1) well-being, measured by HPPQ-W; 2) psychic
function measured by STAI-S, STAI-T and HPPQ-D, representing anxiety and
depression; and 3) somatic function measured by HPPQ-I, sleep quality and
functional complaints. For psychic and somatic function, the scores on the
questionnaires were standardized and summed-up and the resulting scores were
dichotomized in favorable and unfavorable changes.

RESULTS

There were no differences between the two treatments in base-line clinical data
as shown in Table 1. Infarction size, classified on the basis of the peak serum enzyme
levels, was small in 47 patients, medium in 49 patients and large in 52 patients. In-
hospital signs of heart failure occurred in 27 patients (17%). On the average, patients
visited the rehabilitation centre during the third week after hospital discharge and

underwent initial exercise testing two to three weeks later. Most patients (93%)
reached a maximum work load of at least 120 Watts, with an average of 133 Watts, or
89% of the exercise tolerance predicted on the basis of age, gender and height. Forty-
five patients (29%) were on beta-blocking medication.

Relaxation Effect

Table 2 shows that average respiration rate, prior to rehabilitation, was about
15/minute and did not differ between treatments. At post-test and at follow-up it
decreased to 12.5/minute for Treatment A but was unchanged for Treatment B. The
differences were significant (p < 0.0001). Figures 1 and 2 show that during the test,
respiration rate declined from 17/minute (standing) to 16/minute (lying down) to
13/minute after breathing through a mouthpiece and went back to 14/minute (quiet).
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Table 2. Etfect of Relaxation Training on Respiration Rate

Average respiration Treatment A Treatment B D
rate }

n x (SD) n x (SD)
pre-test 73 1477  (3.7) 7 152  (3.6) ns
post-test 66 125 (3.7) 70 15.0  (3.2) < 0.0001
pre-post
difference 65 2.1  (2.8) 69 0.2 (1.9 < 0.0001
three months
follow-up 67 126 (3.8) 67 15.2 (3.5) < 0.0001
pre-tollow-up
difference 66 1.9 (3.0 66 -0.1 (24) < 0.0001

" Difference between treatments; Student’s t-test, two-tailed

This pattern of a steady decline and a shight increase at the end of the test did not
change after rehabilitation. For Treatment A, however, after rehabilitation, all values
became substantially lower. The difference with Treatment B was highly significant
for all measurements at post-test and at three months tollow-up. This means that
relaxation induced a stable, more quiet respiratory pattern,

Results of the study also involved the following findings. Before rehabilitation
the majority of the patients (Treatment A: 63%, Treatment B: 65%) did not notice
anything in particular when asked at the end of the test how they felt their body to be
(see Table 3). A small number (Treatment A: 10%, Treatment B: 7%) had
unpleasant sensations. After rehabilitation most patients in Treatment A (60%) had
a pleasant sensation; this change is significant (p < 0.001). Patients in Treatment B
felt no change. The diftference between the treatments in the post-test situation was
significant (p < 0.01) and also at follow-up (p < 0.005). It means that as a result of

pre poSt follow up
. I PN NN
j P<0 001
18{ pcooo1 <D 00
16 FeR.0q! P00
. <0001 P<0.00 1
141 EEE§§§ 535 P<0 001
2 SN %
N BN S
il BNl E \
8- o \ }=¢j § treatment A
I\ 5 \ n=73 fpre
o & O RN N n=66 (post)
standing supine mouth-plece quilet

measurement

Figure 1. Respiration rate pre-test, post-test and at follow-up for Treatment A.
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Figure 2. Respiration rate pre-test, post-test and at follow-up for Treatment B.

relaxation training, body awareness increased and physical rest induced more
pleasurable body sensations.

Relation of Rehabilitation Outcome To Respiration Rate and Body Awareness

The testing procedures produced several outcomes of a significant physical
nature. First of all, the composite criterion of training benefit indicated that in
Treatment A, 42 patients (55%) improved physically after rehabilitation and 37
patients in Treatment B (46%). Patients were considered not improved when they did
not change (Treatment A: 25%,Treatment B: 21%) or deteriorated after training

Table 3 Effect of Relaxation Training on Body Awareness

Body sensation Treatment A Treatment B p’

after rest n (%) n (%)

pre-test

pleasant 16(27) 17(28)

nothing particular 37(63) 39(65)

unpleasant 6(10) 4 (7) s
post-test

pleasant 38(60) 23(33)

nothing particular 20(32) 38(55)

unpleasant 5 (8) 8(12) < (.01
three month follow-up

pleasant 38(59) 18(28)

nothing particular 20(31) 39(60)

unpleasant 6 (9) 8(12) < (.005

‘Difference between treatment: chi square, df=2, two-tailed




(Treatment A 20%, Treatment B: 33%). Table 4 shows that for both treatments the
respiration rate at post-testing was slightly higher with patients who improved
physically, in comparison to patients who did not improve. The difference was not
significant. Thus, respiratory rate was not related to physical benefit. Positive body
awareness had no relation to training benefit either.

The most significant finding related to the psychic nature of the individual was
that most patients in Treatment A improved in perceived well-being (HPPQ-W).
Those who improved were breathing slower than those who did not improve (p <
0.05). Body awareness, however, was only slightly more positive. In Treatment B,
well-being only slightly improved after rehabilitation. There was no relationship
between improvement and respiration rate or body awareness post-testing.

Importantly, the psychic tunction (anxiety and depression) showed a positive
change in most patients (Treatment A: 69%, Treatment B: 70%). For Treatment A
improvement of psychic function had no relation to either respiration rate or body
awareness. In Treatment B, patients who improved psychically were breathing faster
at post-testing (p < 0.05). They did not differ in body awareness from patients who
did not improve. Also, the patients’ somatic function (sleep quality, feelings of
invalidity and functional complaints) showed a positive change (Treatment A: 69%,
Treatment B: 60%). Patients in Treatment A who improved somatically tended to
breathe slower at post-testing (p < 0.20) and had significantly more positive body
awareness (p < 0.02). This means that somatic improvement was related to the
relaxation effect. In Treatment B, patients who improved somatically were breathing
slightly faster.

Respiratory Changes: Fine Grain Analysis

Data collected with the physiological test were analyzed for a sub-set of the
patients admitted to the study in 1982. Out of 58 patients, post-test measurements
were available for 48 (Treatment A: 24, Treatment B: 24).

Estimated tidal volume at the beginning of the test increased for Treatment A
from 0.61L to 0.69L (see Figure 3). It decrease in Treatment B from 0.59L to 0.5L (p
< 0.05). The difference between the treatments was significant (p < 0.05). At the
end of the test, tidal volume was smaller than at the beginning, particularly for
Treatment B, both before and after rehabilitation.

Also, estimated minute volume was 8.0L for Treatment A and 8.5L for
Treatment B at the beginning of the test (see Igure 4). It increased slightly for
Treatment A and decreased a little for Treatment B after rehabilitation, but not
significantly. During the test, minute volume decreased substantially, both betore and
after rehabilitation, irrespective of the treatment. This means that physical rest
clearly reduced ventilation.

Yet another important observation involved estimated effective ventilation. It
was calculated as tidal volume minus 0.15L (the average volume of dead air space )
times respiration rate. Again, for Treatment A effective ventilation increased (from
59L to 6.3L), whereas it decreased for Treatment B (from 6.2L to 5.5L). The
difference between treatments was not significant.

Furthermore, end-tidal CO2 concentration increased significantly in Treatment
A from 4.3 (0.5) vol% to 4.5 (0.5) vol% after training (p < 0.05). In Treatment B it
increased slightly from 4.5 (0.6) vol% to 4.6 (0.6) vol%. The ditterence between
treatments was not significant.
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Table 4. Four Outcome Measures, Related to Respiration rate and Body Sensation,
for Treatment A and Treatment B.
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Respiration rate at post-test

Treatment A

Treatment B

;«EJ{
I

o p. o p.
Exercise testing
improved 38 12.7 (3.6) 35 15.4(3.1)
not improved 28 121 (38) ns 35 14.6(3.3) ns
Well-being
improved 48 11.8 (3.3) 30 15.1(2.9)
not improved 18 14.1 (42) 0.03 30 15.1(3.5) ns
Psychic function
improved 43 122 (3.6) 46 15.4 (3.1)
not improved 19 124 (35) ns 20 14.0(2.5) 0.05
Somatic function
improved 41 119 (3.7) 38 15.4(3.2)
not improved 20 ‘133 (3.2) 0.1 26 144(334) ns

Body sense at post-test () k
Treatment A Treatment B
n p Il p q
Exercise testing ]{“
improved 36 1.5 (0.7) 35 1.8(0.6) ;
not improved 27 15 (06) ns 34 18(0.7) ns i
Well-being 0
improved 47 14 (0.6) 38 1.8(0.6)
not improved 16 16 (0.8) ns 31 1.7(0.6) ns
Psychic function
improved 41 14 (0.6) 46 1.8(0.6)
not improved 18 15 (0.7) ns 20 1.7(0.7) ns
Somatic function
improved 40 14 (0.5) 38 1.8(0.6)
not improved 18 1.8 (0.9) 002 25 18(0.7) ns

"Student’s t-test, two-tailed:
"“1=pleasant, 2 =nothing particular, 3 =unpleasant
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Figure 3. Estimated tidal volume pre-test and post-test for Treatment A and B.

Chest and abdominal motion was also significant. The relative contributions of
rib-cage and abdomen to the respiratory movement could be tentatively estimated as
being the ratio of the amplitude of the abdominal and rib-cage recording. This ratio
was 4.2 for Treatment A and 4.6 for Treatment B at the beginning of the pre-test,
During the test it increased for both treatments to 4.5 and 5.0 respectively. This
means that abdominal contribution to respiration increased relatively during the test.
After training the ratio increased during the test from 5.3 to 5.8 in Treatment A, and
in Treatment B from 3.4 to 4.2. Consequently, abdominal breathing had increased in
Treatment A but had diminished in Treatment B. The difference between treatments
was not significant (p = 0.14).

Finally, respiratory sinus arrhythmia was observed (Figure S5). The heart rate
variability during slow breathing (6 cycles/minute) both at the beginning and at the
end of the test increased for Treatment A after training (p < 0.005 respectively p <
0.02). For Treatment B respiratory arrhythmia did not change. The difference
between treatments was more pronounced at the end of the test (p < 0.05) than at the

pre post
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Treatment A n=19 Treatment B. n=24

Figure 4. Estimated minute volume pre-test and post-test for Treatment A and B.
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Figure 5. Respiratory sinus arrhythmia pre-test and post-test for Treatment A and B.

beginning (p = 0.10). Average variability differed significantly between treatments (p
< 0.04).

DISCUSSION

Eftect on respiration: This study showed that breathing awareness as a
relaxation method has been successful in calming respiration and inducing positive
body awareness for myocardial infarction patients. Regarding the implications of this
result, several points need to be considered. First, the exploratory fine grain analysis
on a sub-set of patients showed that a slower respiration rate meant that ventilation
became more efficient, because tidal volume increased while minute volume
remained practically unchanged. Thus, the proportion of inhaled air used for gas
exchange increased, as well as the time for oxygen exchange in the lungs. The
increased effective ventilation did not result in excess ventilation (hyperventilation),
which would have been a negative side-effect (30, 31). In fact, the number of patients
with COZ2 below 4.0 vol% dropped from 3 to 1 in Treatment A, whereas it rose from 4
to 6 1n Treatment B.

Second, it was found that physical training did not improve respiration. The fine
grain analysis showed that patients in Treatment B even tended to breathe more
superficially after training. For both treatments, patients with physical training
benefit did not breath slower. Thus, contrary to expectation (32), respiration was not
inherent to a physical training etfect.

Third, the decrease in respiration rate, although highly significant, was modest.
When patients are taught to breathe diaphragmatically and asked to perform their
skill, respiration frequencies of 4-8 /minute would not have been surprising (20,21). In
the approach utilized in this study, however, emphasis was less on voluntary skill and
more on a shift in the spontaneous respiration pattern. The idea was that a change 1n
the habitual pattern would be more durable. The stability of the results at the three
month follow-up confirmed this. The finding has been confirmed even after two
years; in 38 patients a registration of respiration was carried out at the follow-up
interview Figure 6 shows that respiration rate was still lower for Treatment A,
whereas Treatment B showed an unchanged frequency. The difference was highly
significant,
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Fourth, the study indicated that reducing respiration rate is not an ideal to be
achieved. Rather, the express purpose should be to induce a psychophysiological
change and to retain the connection of respiration to other physiological and
psychological variables (33). The procedure of breathing awareness seemed to have
been successful in that respect, because the response of respiration rate to the various
phases of the physiological testing (standing, lying down, mouthpiece breathing, quiet)
remained unchanged. This means that respiration became more quiet through
breathing therapy but was not forcefully controlled and remained a vahid tension
indicator. Also, respiratory change was not limited to frequency, but included other
parameters, e.g., sinus arrhythmia.

However, the interrelation of frequency with other respiratory variables
deserves further study, in order to characterize possible changes in respiratory pattern
in more detail. For instance, prior to rehabilitation, respiration frequency did not
correlate with carbon dioxide. Only after breathing therapy was the expected negative
correlation found.  This means that breathing awareness strengthened the
interrelation of respiratory parameters.

Also, although the relaxing effect of breathing technique is often ascribed to
increasing diaphragmatic activity and decreasing upper-thoracic breathing, this seems
to be an overly simplistic conclusion. The coordination of the diaphragm with
respiratory muscles i1n the abdomen, the back and in the chest 1s more important than
diaphragmatic strength (34-36). For instance, there was no tendency for upper-
thoracic breathing among the cardiac patients (37). Instead, the rib-cage contributed
tar less to respiratory movement than the abdomen. This tendency was strengthened
by the relaxation method, which put emphasis on breathing movement in the lower
abdomen. This finding seems paradoxical, considering that efficient breathing
involves movement of the whole trunk, inciuding the pelvis, spine and breast-bone
(38). It was noted however, that the rib-cage showed small amplitudes, because the
chest was rather stiff and usually was wide. In the supine position on the back it
became even more fixed. Thus, the absence of gross upper-thoracic breathing did not
imply an adequate costo-abdominal rhythm. For that reason, manual techniques were
used 1n various postures to improve the rhythmic expansion and contraction of the



whole body under respiration. The technique for home practice started with natural
breathing in the lower body, because focusing attention on the chest has a risk of
evoking forceful breathing.

Finally, the method employed focused on sensory discrimination of differences
in breathing pattern and in bodily tension. The "exercise” was to compare the
condition before and after a particular procedure, and to become aware of the
difference. Thus, the relatively strong impact of respiratory change was coupled to
‘passive” awareness and self-observation. It seems that the ability for sensory
awareness 1s the core of all relaxation procedures. The problem was how to introduce
this concept to cardiac patients and whether they could tolerate increased sensitivity
to inner physical events. When successful, this awareness has the psychological
function to reduce anxiety, in particular about the body. Obviously, it is necessary to
master the techniques of breathing and relaxation, eventually integrating them into
the emotional state.

The outcome of the present study indicated that body awareness had indeed
been increased. It should be noted, however, that this concerned a pleasurable
experience occurring at the end of the test, i.e., after about 15 minutes. It means that
phystcal rest had become more of a positive experience. Probably a more favorable
attitude toward relaxation was induced, rather than the more negative interpretation
of the need for physical rest as a sign of weakness. In fact, patients in Treatment A
continued taking daytime rests, whereas patients in Treatment B rested less often
atter rehabilitation. At the two-year follow-up, the treatments still differed in this
respect.

The tollowing contentions are therefore justified: that the method of breathing
awareness 1) has been effective in changing the habitual respiratory pattern; 2)
proved to be a valuable instrument to introduce body awareness and also relaxation.

Two significant factors led to this outcome. First, focusing on breathing
"activity,” in addition to the feedback signals, made it easier to continue lying down for
some time and being passive (25). In case a patient became more restless during
passive relaxation (10) the treatment continued with active relaxation, either sitting or
standing.  Second, the respiratory pattern which resulted from the breathing
technique, together with reduced muscle tone (39) induced a "drowsy" state of mind
(40,41), which facilitated passive awareness. Practical experience with this procedure
showed that it was acceptable to the patients: no one stopped relaxation therapy.
After the study, the relaxation procedure was retained as an individual treatment in
the rehabilitation. Also, all patients now have one group relaxation session and it is
incorporated in the regular physical exercise. In this way, most patients appear to be

positive about relaxation.

The rehabilitation outcome can be summarized as follows. Relaxation therapy |

appeared to 1mprove rehabilitation outcome, as well as respiration and body
awareness. The question remains whether the latter effect is instrumental for
bringing about an effect on rehabilitation outcome. However, the improvement in
patient well-being was clearly related to slower respiration for Treatment A. The
etfect of relaxation on well-being may therefore be interpreted as partially the result
of its influence on respiratory pattern. Improvement in somatic function was related
to posttive body awareness for patients who learned to relax; they also showed a trend
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towards slower breathing. Relaxation may have enabled these patients to experience
and view their bodies differently, placing different limitations on physical potential.
Furthermore, patients in Treatment B improved almost to the same degree, but
without concomitant increase in body awareness. Possibly, recovery may have been a
ditferent process for them. If that thought is correct, it means that relaxation modifies
the influence of rehabilitation on recovery. Another indication for this reality
involved the inverse relation between respiration and psychic improvement for
Treatment B. A possible interpretation is that, for those patients, heightened activity
served as a way to cope with anxiety and depression (42). A kind of masking effect
allowed patients to deal with depression.

It 1s possible that relaxation influences the way in which the patient experiences
the rehabilitation, and what he learns from it. There is an enhanced ability to reflect
upon lifestyle. The psychological literature on cardiac patients mentions an inability
to relax; a preference for activity and resistance to passivity; a need for control and a
tirm belief in active, effortful coping strategies; a tendency to deny problems and
minimize complaints. Cardiac rehabilitation usually addresses these tendencies by
focusing on proper aerobic conditioning. The value of breathing and relaxation
technique seems to be that it facilitates the ability for the individual to change, and to
make rehabilitation more of a learning experience.

Future research is necessary to distinguish patients who were able to learn
relaxation from those who could not master the techniques. Inability to relax and to
breathe quietly may result from physical handicaps, e.g., intolerance for increased
body sensitivity. Also, the motivation of the patient and the relation with the therapist
are of importance. An intriguing question involves the degree to which a successful
rehabilitation outcome depends upon a potential ability to relax.

SUMMARY

A relaxation method emphasizing sensory awareness and relaxed, diaphragmatic
breathing, was introduced into a cardiac rehabilitation program. As compared to a
physical exercise program, this method effectively reduced respiration rate and
increased pleasant body sensations during physical rest. Simultaneously, ventilatory
efficiency increased, hyperventilation was reduced, and heart rate variability
increased.

After rehabilitation, slower respiration was associated with a higher level of
perceived well-being, whereas positive body awareness signified more adequate
psychosomatic function (sleep quality, functional complaints, sense of invalidity).
Patients who learned to relax retained the habit of taking a siesta. At the time of a
two-year tollow-up, respiration rate still persisted to be lower and siesta time was
longer than in patients who followed exercise training only.

It is concluded that the method of breathing awareness is suitable to induce
relaxation and body awareness for cardiac patients.
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