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Assessed the effects of particular treatment combinations of relaxation
training, temperature, and EMG biofeedback on state-rrait anxiety, symp-
tom report. and self-concept. The four groups received one of the following
sequences: (a) relaxation training, temperature, and EMG biofeedback: (b)
temperature, EMG biofeedback, and relaxation: (c) temperature followed
by EMG biofeedback: (d) EMG biofeedback followed by temperrture. A
sample of 37 volunteers participated in l6 20-minute tra:ring sessions over
an I l-week period. which totaled 800 appointments. Training was found
equally effective for decreasing frontalis EMG and incrcasing finger skin
temperature. resardless of sequence. Most substantial improvemenr oc-
curred after 8 sessions, whereas little improvcment was found after l6
sessions. Each group became increasingly homogeneous over time on all
measures.

Clinical treatment programs often introduce patients to a combination of biofeed-
back modalities and relaxation training as a comprehensive program in stress managc-
ment. Severai studies have examined the relative effectiveniss of these techniques 

-by

comparing various strategies in the treatment of specific psychophysiological diiorders
(Beiman, lsrael, & Johnson, 1978; Blanchard, Theobald, Williamson, Silver, & Brown,
1978: Canter, Kondo, & Knott, 1975; Miller, 1978: Reinking& Kohl, 1975). Frequently,
results have supported the superiority of one treatment or a combination of treatments as
the choice application for various clinical objectives. Most of the controversy and debate
have been particularly difficult in light of inadequacies in research design, treatment
method, and length of treatment (Blanchard, Miller, Abel, Haynes, & Wicker, 1979;
Seer, 1979: Silver & Blanchard, 1978).

. Another. important consideration concerns the issue of sequence. Specifically, are
there particular applications of biofeedback modalities and relaxation tbchniquei that
optimize t.herapeutic benefits? The present study was designed to test both the oider and
type of treatment method with temperature, EMG biofeedback, and relaxation training
on state-trait anxiety, symptom report, and self-concept.

MnrHon
Subjects

.A sample of 37 volunteers from the local community (8 males and 29 females)
employed with the u_niversity and various social service agenties, i.e., Rape Crisis Center
(STAR), Battered Women's Shelter (AWAIC), Court Service, and Continuing Educa-
tion for_Adults (CETA), participated in this study. The mean age was 32 yeais with a
range of l8 to 66. Ss received I I weeks of biofeedback or relaxalion training, which in-
cluded l6 20-minute training sessions and 3 baseline assessment sessions p-er S. Eight
hundred individual appointments were necessary to complete this study.

tReprint requests should be sent to Bruno M. Kappes, Department of Psychology, University of Alaska,
Anchorage, Alaska 99508. Special thanks are to be extended to Robert Morris for hiJassrsrance in data collec-
tion. This paper was presented at the l98l meeting of the Biofeedback Society of America in Louisville, Ken-
tucky.
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Procedure
The rescarch program provided biofeedback and/or relaxation training to all par-

ticipants with a particular focus on the order or sequence of treatments. There were three
baseline assessment periods over I I wecks (weeks l, 6, and I I ). Each baseline session in-
volved 20 minutes of individual testing while the S was seated in a padded reclining chair
with no feedback. Room temperature was recorded prior to each base measurement ses-
sion to ensure that it remained fairly constant at 74" *. 1". Ss were requested to sit
quietly while frontalis EMG and finger skin temperature were recorded every minute. Ss
then were asked to fill out three counterbalanced inventories. Training was split into two
blocks of 4-week periods. This allowed 8 sessions per block because ,Ss trained rwice a
week. Each training session involved 5 minutes of hook-up and discussion followed by 20
minutes of individual training. Ss were left alone in a counseling room with the door
slightly ajar during training. Two rooms were available, and, consequently, two,Ss could
train simultaneously. The same E met with all Ss in all groups to control possible E
effects. An independent E who had no contact with Ss during triining collected all three
baseline assessments.

Ss were assigned randomly to one of four treatment sequcnces as shown in Table l.
The groups experienced one of the following sequences: Group I received relaxation
training, temperaturc, and EMG biofeedback (RTE); Group 2 received temperature,
EMG biofeedback, and relaxation (TER); Group 3 received temperature training
followed by EMG (TE); Group 4 received EMG biofeedback followed by temperature
(ET).
Instruments

The instrumcnts used in this research were: 2 Cyborg P642 Feedback Ther-
mometers, 2 Cyborg P303 Clinical EMGs, I Cyborg Q700 Data Accumulator,2 cass€tte
tape recorders, and 2 sets of relaxation tapes. The progressive and autogenic relaxation
exercises were based on Jacobson's (1938) and Shultz'and Luthe's techniques (1969).

Anxiety was measured by the State-Trait Anxiety Inventory developed by
Spielberger, Gorsuch, and Lushene (1970). The inventory provides two scores; it assesscs
gcneral attitudes as Trait Anxiety and situational circumstances as State Anxicty.

Symptom sclf-report was assesscd via a Symptom Check List developed by Spinelli
(1973). Each S recorded the present frequency of spccific anxiety symptoms, i.e., nausca,
perspiration, etc.

Sclf-concept was assessed with the Personal Attribute Inventory (Parish & Eads,
1977) as a checklist with the target stimulus labeled "yourself." Scoring was the number
of negative adjectives selected. Maximum possible score was 30.

TABLE I
Summary of Treatment Sequences

Training pcriods

No. of
Wcck scssions

Trcatmcnt scqucncr

Group l
(iV = t)

Group 2
(/V - l0)

Group 3

(N = l0)
Group 4
(ff=9)

I

2-3

+5

6

7-t

9-r0

tl

I

4

4

I

4

4

l

Basc I

Progrcssrvc

Autogcnic

Balr,2

Tcmp

EMG

Basc 3

Berc I

Tcmp

EMG

BrlG 2

Progrcssive

Autogenic

Basc 3

Basc I

Tcmp

Tcmp

Balc 2

EMG

EMG

Basc 3

Ba!. I

EMG

EMG

Belr.,2

Tcmp

Temp

Barc 3

Notc.-Croup I & 2 Rcvcrsc Trcatments. Group 3 & 4 Revcrsc Trcatmcnts.



Sequence Efects

Previous research with other personality scales (Kappes & Parish, 1979) had in'

dicated that personality characrerisiics such as apprehension, undisciplined seif-conflict,

and tension were partiiularlv associated with a low seif-concept. For a further discussion

see Kappes, 198d. The ordlr of administration was counterbalanced and required 30

minutes to complete.
Each S provided six dependent measures: Trvo physiological. measures (frontalis

EMG and linger skin temperature) and four self-report measures (a State and Trait Anx-

iety tnventory, a Symptom Check List, and the Personal Attribute Inventory as a

measure of self-concept).

Rrsulrs
An analysis of variance with the three baselines as a repeated measure examined the

effects of sequence on the six dependent variables. The results demonstrate a time main
effect on all iix measures: (EMG F(2.66) = 16.06,p <.001, Temperature F(2,66):6'97,
p <.01; State Anxiety F(2,66):6.21,p L00l;Trait Anxiety F(2.66) : 10.58,p <.0O1;

Symptom Checklist F(2,66) : 25.0l, p 1.001; and Self-concept F(2,66) : 5.01,p .'9t).
All groups, rr:gardless of sequence, produced significant improvement over time. The
mosi significant improvements on physiological measures occurred during the first 8

sessionJwith little or no substantial change after l6 sessions. There were no significant
group (treatment sequence) differences on both physiological measures, EMG F(3,33) =
,25, p >.05, and skin temperature with effect of room temperature removed. F(3,30) :
2.15,p >.05.Results revealed a lack of relationship between frontalis EMG and hand

temperatures.
All subjective reports except for symptoms revealed significant overall group maln

effects: Stati Anxiety F(3,33) :'3.22,r-<.bS;Trait Anxiety F(3,33) = 3.24,p <'05: Self-

concepr F(3,33) : 3:60,'p <.0S. In each case the RTE and ET groups were significa.ntly

lower than the TER or TE groups. However, this was only true on overall means. There
was no significant group-by-time interaction. Thus, both physiological and su_bjective

results showed signihcant improvement over time. yet neither was particuiariv influenced

by sequence. A final analysit on perceived value of training indicated that ail Ss who

receivid relaxation training found their training to be of significantly greater vaiue than

those who received biofeedback oniy, regardless of order.

Bors 2

Ftc. l. Mean group EMG over base measurements.
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TABLE 2

Summary of Self-repon Measures

Basc I

Timc of testing

Basc 2

SD

Basc 3

SD .sD

RTE

TER

TE

ET

RTE

TER

TE

ET

RTE

TER

TE

ET

RTE

TER

TE

ET

t4.t2

r9.30

16./m

r3.m

2t"75

2E.70

26.70

23.00

63.50

79.50

70.50

57.71

2.37

6"t0

4.90

t.77

2.58

4.y
4.1l

3.24

3. r9

9.85

5.45

2.v

t4. t6

24.E0

22.26

20.t2

2.92

6.37

4.04

r.78

r.50

5.m

4.50

r.55

2.65

7.37

4.35

2.96

3. r0

5.t5

s.55

2.04

24.21

r8.48

r 8.33

16.24

2.32

3.39

4.22

2.m

l r.25

r3.30

14.80

I t.44

t7.t2

24.t0

21.10

t9.4

42.50

53.30

53.50

46.22

r.25

4. r0

2.70

|.44

r.66

3.26

t.52

1"74

2.29

5.54

4.99

2.78

4. t0

t4.45

r6.52

7.25

r.E3

2.fi
3.33

t.E7

Statc Anxicty

12.25

r6.20

15.,10

r2.55

Trait Anxicty

20.75

23.50

24.70

20.22

Symptom Checklist

61.37

66.10

63.30

54.55

Personal Attributc I nventory
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Drscussrox

The various treatment groups displayed a consistent reduction on experimental
measures and clinical measures over time. Relaxation and biofeedback training were
found equally effective for decreasing frontalis EMG and increasing finger skin
temperature. Ss also reported reductions in both State and Trait Anxiety, a decrease in
somatic complaints, and a decrease in the number of negative self-attributes, all over
time. Moreover, the results showed that the most substantial improvements occurred
after 8 sessions, whereas little further improvement could be found after l6 sessions.
Training methods were found to be basically equivaient on physiological as well as sub-
jective measures, regardless of sequence, and positive results seem to be readily at-
tainable in very few sessions.

An interesting result showed that temperature and EMG biofeedback were not
related significantly to one another. This seems to support the independence of
physiological systems. Specifically, temperature biofeedback often is indicated for train-
ing autonomic responses, while EMG biofeedback is associated with neuromuscular or
somatic responses. Both modalities seemed to contribute equally to an increased overall
relaxation response.

While overall scores on subjective reports for RTE and ET were lower than TER or
TE, the training sequence was not effective over time. RTE and ET groups may have had
lower overall subjective scores for different reasons. The RTE group received cognitive
instruction via relaxation prior to biofeedback. The ET group appeared less frustrated
with early phases of training. The TER and TE groups reported dissatisfaction at the
onset because early success with temperature regulation was difficult. Despite these
speculations, it was evident that there were no significant differences on objective
measures, and each group became increasingly homogeneous over time on all measures.

What is clear from this research is that different methods can produce similar
therapeutic results. Some would argue that biofeedback instruments are unnecessary,
particularly because one could reasonably obtain the same results with relaxation tapes
at_less expense. An alternative point, however, is rhat biofeedback training was equally
effective, and, therefore, for some individuals this training may prove important in
teaching a relaxation response.
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