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The impact of foot massage and guided relaxation following cardiac surgery:

a randomized controlled trial

Background. Because of the widely presumed association between heart disease and

psychological wellbeing, the use of so-called `complementary' therapies as adjuncts

to conventional treatment modalities have been the subject of considerable debate.

The present study arose from an attempt to identify a safe and effective therapeutic

intervention to promote wellbe ing, which could be practicably delivered by nurses

to patients in the postoperative recovery period following coronary artery bypass

graft (CABG) surgery.

Aim. To investigate the impact of foot massage and guided relaxation on the

wellbeing of patients who had undergone CABG surgery.

Method. Twenty-®ve subjects were randomly assigned to either a control or one of

two intervention groups. Psychological and physical variables were measured

immediately before and after the intervention. A discharge questionnaire was also

administered.

Results. No signi®cant differences between physiological parameters were found.

There was a signi®cant effect of the intervention on the calm scores (ANOVAANOVA,

P� 0á014). Dunnett's multiple comparison showed that this was attributable to

increased calm among the massage group. Although not signi®cant the guided

relaxation group also reported substantially higher levels of calm than control.

There was a clear (nonsigni®cant) trend across all psychological variables for both

foot massage and, to a lesser extent, guided relaxation to improve psychological

wellbeing. Both interventions were well received by the subjects.

Conclusions. These interventions appear to be effective, noninvasive techniques for

promoting psychological wellbeing in this patient group. Further investigation is

indicated.

Keywords: complementary therapy, massage, relaxation, coronary artery bypass

graft, wellbeing, randomized controlled trial



Introduction

A casual examination of health care literature, particularly

popular nursing journals, indicates a high level of profes-

sional interest in the use of so-called `complementary'

therapies as adjuncts to conventional treatment modalities

(Mackey 1998). However, while considerable rigorous

research has been conducted on a number of complementary

therapies, evidence of effectiveness is often lacking. A search

of the Cochrane Library yielded 1753 `hits' using the index

term `alternative-medicine' and the term `complementary

therapy'. The topics covered ranged from acupuncture for

weight control to yoga for epilepsy. However, all too often

the systematic reviews of effectiveness demonstrate that there

is insuf®cient evidence to conclude that patients bene®t (Ernst

1997, Ramaratnam & Sridharan 2000). None the less

interest is undaunted. However, it is clearly important when

contemplating the implementation of a novel `comple-

mentary therapy' that practitioners do not assume that it is

either bene®cial or benign.

Because of the widely presumed association between

heart disease and psychological wellbeing, complementary

techniques to promote wellbeing and relaxation have been

the subject of considerable interest in this area. Massage

(Stevensen 1994) and relaxation techniques (Patel et al.

1985) have both been proposed as therapy for patients

with cardiac conditions. The present study arose from an

attempt to identify a safe and effective therapeutic inter-

vention to promote wellbeing, which could be practicably

delivered by nurses to patients in the postoperative

recovery period following coronary artery bypass graft

(CABG). The interventions considered were foot massage

(as full body massage is unlikely to prove feasible) and

guided relaxation using a prepared cassette tape and

personal cassette player (which could be self-administered

by patients).

Literature review

The search strategy involved a review of nursing, medical and

alternative health journals between the dates of 1989 and

1999. CINAHL, MEDLINE and the CISCOM database were

searched using terms including `nursing', `complementary

medicine', `massage', `relaxation', `stress', `psychological',

`surgery', `cardiac', `CABG' and `randomized controlled

trial'. Further reading of abstracts determined relevance and

the reference lists of relevant articles were checked for other

references of interest. These studies identify the current state

of research into massage and relaxation and how research has

informed present practice of these therapies in nursing today.

Massage therapies in patient-related health care research

Therapeutic massage is de®ned as `manipulation of the soft

tissue of the whole body areas to bring about generalized

improvements in health' (Vickers & Zollman 1999, p. 1254).

Research into the effects of massage on physiological

parameters is important if nurses wish to use it on patients

who are susceptible to changes, especially in critical care

settings. The ®ndings suggest that transient changes occur

during massage but they have no lasting clinically signi®cant

effect (Tyler et al. 1990, Stevensen 1994, Corley et al. 1995,

Dunn et al. 1995, Hayes & Cox 1999).

Clinically and statistically signi®cant changes in psycholo-

gical responses, in particular anxiety levels, after massage

have been found (Ferrell-Torry & Glick 1993, Fraser &

Ross-Kerr 1993, Stevensen 1994, Dunn et al. 1995). Three

studies have demonstrated lower levels of pain following

massage (Ferrell-Torry & Glick 1993, Nixon et al. 1997,

Hulme et al. 1999). Also Richards (1998) found that patients

in a critical care setting showed improved quality of sleep

following back massage.

Stevensen's (1994) randomized controlled trial (RCT)

investigated the psychophysiological effects of aromatherapy

massage following cardiac surgery. Its large sample group

(100 subjects) strengthens this study. The statistically signi-

®cant results indicated that massage did result in more

positive psychological scores and the subjects involved

responded positively to the experience.

However, it is important to note that there are methodo-

logical ¯aws in many of the studies relating to massage

(Mantle 1999). There are very few large-scale studies and this

limits validity and reliability.

Relaxation therapies in patient-related health care research

Relaxation can be de®ned as `a positively perceived state or

response in which an individual feels relief of tension or

strain' (Sweeney 1978, p. 242).

There is little literature on the use of relaxation tech-

niques in cardiac nursing and what there is generally

concentrates upon post-myocardial infarct (MI) patients.

Patel et al.'s (1985) longitudinal RCT (n� 192) looked at

the effect of relaxation training on coronary risk, and

showed that an 8-week course of training had signi®cant

effects on blood pressure (BP) and incidence of angina,

ischaemic heart disease and MIs at 8-week, 8-month and

4-year follow up. This indicated that relaxation training

could potentially reduce the risk of developing coronary

heart disease for patients identi®ed as having risk factors. In

addition, Munro et al. (1988) found that relaxation therapy

signi®cantly reduced diastolic BP in a post-MI rehabilitation

programme.
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In contrast, Elliott (1994) found that use of music and

muscle relaxation had no signi®cant effect on anxiety levels in

patients in a coronary care unit (CCU) with either unstable

angina or acute MI. Richards (1998) was the only study that

compared massage and relaxation and their effects on sleep,

and the relaxation and control groups did not differ signi-

®cantly. The results of these studies vary and are therefore

unable to provide clear evidence for the bene®ts of relaxation

interventions in inpatient settings.

The study

Aims

The research reviewed indicated that relaxation and massage

might be of bene®t but clearly indicated the requirement for

more research before implementing either intervention for

patients following CABG. The aim of this study was to

investigate the impact of foot massage and guided relaxation on

the wellbeing of patients who had undergone CABG surgery.

The study aimed to continue the work started by Stevensen

(1994) and takes into account her recommendations of using

guided relaxation and massage as interventions, a measure-

ment tool more sensitive than the Likert scale and a follow up

questionnaire to be given to all subjects. The objectives of the

study were to evaluate the impact of guided relaxation and

foot massage on perceived levels of pain, anxiety, tension,

calm, rest and relaxation; to test four hypotheses outlined

below and to develop recommendations for future practice.

The relaxation tape was developed by the Heart Manual

Project (Edinburgh Healthcare NHS Trust 1996) and followed

Jacobson's (1976) progressive muscle relaxation technique.

The massage technique was adapted from the routine taught to

the researcher during the International Therapy Examination

Council Massage course (ITEC, no date).

The four hypotheses were:

· 20-minute foot massage will increase patients' perceptions

of psychological wellbeing post-CABG surgery.

· 20-minute foot massage will not alter physiological

parameters (i.e. pulse, BP and respiration rate).

· 20-minute guided relaxation exercise will increase

patients' perceptions of psychological wellbeing post-

CABG surgery.

· 20-minute guided relaxation exercise will not alter physio-

logical parameters (i.e. pulse, BP and respiration rate).

Methods: research design

The study took the form of a nonblinded RCT involving

25 post-CABG surgery patients, randomly allocated to one

of three groups. For the control group (n� 7) treatment

followed normal ward protocol, with subjects receiving no

extra intervention with normal activity continuing for

20 minutes. As the research was carried out in the evening

after visiting hours, normal activity for all subjects

involved resting or reading whilst on their bed. The

guided relaxation group (n� 9) followed normal ward

protocol and in addition undertook a 20-minute period of

guided relaxation which involved listening to an audio-

tape recording played through a personal stereo system.

The foot massage group (n� 9) followed normal ward

protocol and in addition received a 20-minute foot

massage from a trained massage therapist.

The study took place in a large metropolitan teaching

hospital in England. The Local Research Ethics Committee

gave approval. Subjects were consecutive patients awaiting

planned CABG surgery and were both male and female with

no age limitations.

Inclusion criteria required a signi®cant level of under-

standing of the English language so that informed consent

was ensured. The named nurse gave permission for the

patient to be approached. Subjects were able to receive

oxygen therapy through a mask if required, and all were at

least 48 hours postsurgery. Pilot work had attempted to

deliver the intervention on day 1 postsurgery but 50% of the

patients felt too tired to participate; therefore it was delivered

on day 2 postsurgery. Subjects were excluded if any mechan-

ical BP support, pacing or foot arterial lines were in use, and

those with hearing problems or any contraindications to

massage were excluded.

Possible subjects were approached 1±2 days before

surgery, given participant information sheets and written

consent was obtained. Verbal consent was sought again at the

time of the intervention. Care was taken to ensure that

patients did not feel coerced into consenting during recruit-

ment. Patients were left alone to read the information sheets

and given the opportunity to ask questions before giving their

consent. Hence the decision to take part was self-determined

and voluntary, and subjects were made aware that they could

withdraw from the study at any time. During the study

period, 52 patients were scheduled for CABG surgery. Of

these, 39 subjects were approached and 30 consented. Two

had their operations cancelled and three withdrew on the day

of the intervention, leaving 25 to complete the data collection

process (see Table 1).

Outcome measures

A pretest/post-test design was adopted. Data were collected

by measurement of physiological variables (BP, pulse and

respiration) and a questionnaire containing six visual
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analogue scales (VAS) for assessment of perceived levels of

pain, anxiety, tension, calm, rest and relaxation. The VAS is a

horizontal line, 100 mm in length, with labelled anchors at

each end to indicate extremes of the sensation being studied

(the low end is to the left). Subjects are asked to mark a point

on the line which represents the amount of the sensation

experienced at that time. The intensity of the sensation is

given a numerical value by measuring the distance from the

low end of the scale to the subject's mark (Gift 1989). The

decision to use VAS was made on the basis of Stevensen's

(1994) recommendations. The validity of the VAS was

established through the use of construct, discriminant and

criterion-related validity (Seymour 1982, Price et al. 1983,

Wewers & Lowe 1990). The use of the six measures of

psychological wellbeing from previous studies helped to

establish construct validity (Stevensen 1994). Those studies

that compared VAS with numerical rating scales found high

correlation between the two scales (Seymour 1982, Ahles

et al. 1984). The difference (change) between pretest and

post-test scores was used as the outcome of choice in order to

minimize the effect of differences between groups which are

inevitable because of random sampling variation and are apt

to be quite large when using small samples (Glass & Hopkins

1984).

Discharge questionnaire

A discharge questionnaire was used to further explore

responses. This open-ended questionnaire asked for positive

and negative responses to the interventions, whether

subjects would recommend them to others in a similar

situation, and whether those in the control group were

disappointed not to have been able to receive one of the

interventions. Discharge questionnaires were formulated and

underwent evaluation during a pilot study, and were given

to subjects in an envelope after the intervention for

completion on the day they went home. The control group

received a questionnaire to elicit their feelings towards their

role in the study.

Data analysis

The overall difference between pretest and post-test scores

was explored using the dependent means t-test. Differences

between the intervention and control groups were tested

using the one-way analysis of variance (ANOVAANOVA) ± a test for

difference among groups with interval level data. If this test

resulted in a signi®cant result, Dunnett's multiple comparison

test (Glass & Hopkins 1984) was applied to determine the

group responsible for the signi®cant difference. All tests were

performed using Minitab V 12 for Windows. Where subjects

gave yes/no answers on the discharge questionnaire, the data

were numerically summarized. The more detailed responses

were thematically organized.

Findings

Physiological results

The process of randomization provided comparable groups

by minimizing the effect of extraneous variables. Means

for the three groups were within 1á96 SESE of the grand

mean on all physiological variables (Table 2). The effect of

variation between groups at pretest was further reduced by

using the difference between pretest and post-test scores as

the outcome, so that only the change was taken into

account.

Overall, there was no signi®cant difference between pretest

and post-test scores on any variable (P > 0á05 in all cases).

The ANOVAANOVA showed that there was no signi®cant difference

between the experimental groups as none of the P-values

were <0á05. Thus the null hypothesis that there was no effect

on these variables from the interventions was accepted. No

clear trend emerged. Mean diastolic BP was lowered in both

intervention groups by 4 mm/Hg. Pulse rate of subjects who

had foot massage increased by 11 bpm. However, these

differences did not near statistical signi®cance (Table 3).

Table 1 Subject statistics

Sex Number Range (years) Mean (years) (SSDD)

Female 5 50±76 60á8 (9á42)

Male 20 43±84 63á7 (9á45)

All 25 43±84 63á12 (9á35)

Variable

Control

Mean (SSEE)

Relaxation

Mean (SSEE)

Massage

Mean (SSEE)

All subjects

Mean (SSEE )

Systolic BP 131 (7á15) 127 (7á31) 136 (4á91) 131 (3á68)

Diastolic BP 71 (3á41) 79 (6á09) 80 (5á07) 77 (3á00)

Pulse 90 (5á81) 88 (4á54) 88 (7á60) 88 (3á44)

Respiration 19 (1á90) 20 (0á703) 20 (1á69) 19 (0á813)

Table 2 Pretest scores for the physiological

variables
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Psychological results

Table 4 illustrates the mean and SESE for the preintervention

psychological measurements for each group and for all

subjects together. These scores indicated that all groups were

scoring high for levels of pain and rest. This indicates that

subjects' pain was not being controlled effectively and they

were not receiving as much rest as they would like.

The control group demonstrated considerably lower scores

for anxiety, tension and calm compared with the two

intervention groups (more than 1á96 SESE from grand mean).

However, since the design was a randomized one such

variation can be attributed to chance. The effect of this

variation between groups was minimized by using the

difference between pre- and post-test as the outcome. Only

the change was taken into account, not the pretest score itself.

Positive differences indicate an improvement in the experi-

ence of the psychological variable being investigated.

Overall, there was a signi®cant change between pretest and

post-test on all the psychological variables (P < 0á05)

(Table 5). The massage group showed a mean improvement

of 29á78 points in calm scores, the relaxation group an

improvement of 13á89 while the control group showed little

change in scores (mean difference 2á00). This difference was

statistically signi®cant (P� 0á014). Although results for the

variable rest did not reach signi®cance (P� 0á11), scores

again indicated a similar trend to results for the variable

calm. The massage group showed a mean difference of 33á56

points on the scale, the relaxation group 26á2 points and the

control group showed little change, with a mean difference of

7 points.

The mean difference between groups for relaxation and

tension variables also showed the trend of massage giving a

larger improvement (24á67 and 21á67, respectively) than relax-

ation (18á44 and 14á3), with the control group scores (5 and 1)

indicating little change. Results for the variable pain show a

slightly different trend. The massage group showed a mean dif-

ference of 30, while the relaxation and control groups showed

similar mean differences of 13á89 and 12á43, respectively.

The Dunnett's multiple comparison test for ANOVAANOVA was

applied to the data for calm in order to identify which group

was responsible for the signi®cant result. This procedure

Table 3 Change between pre- and

post-test physiological variable
Variable Control

Mean (SSEE )

Relaxation

Mean (SSEE)

Massage

Mean (SSEE )

All subjects

Mean (SSEE)

ANOVAANOVA

(P)

Systolic BP 3á43 (4á18) ÿ3á00 (2á15) ÿ1á78 (4á64) ÿ0á76 (2á16) 0á486

Diastolic BP 1á00 (3á17) ÿ4á22 (1á61) ÿ4á22 (7á05) 0á28 (2á74) 0á438

Pulse ÿ1á57 (4á32) ÿ0á22 (3á53) 10á89 (8á03) 3á40 (3á45) 0á215

Respiration 0á57 (1á04) 0á222 (0á846) 0á889 (0á588) 0á560 (0á455) 0á836

Table 4 Pretest scores for psychological

variables (VAS scores)
Variable

Control

Mean (SSEE)

Relaxation

Mean (SSEE)

Massage

Mean (SSEE)

All subjects

Mean (SSEE )

Pain 41á14 (7á60) 42á67 (8á20) 49á11 (7á99) 44á56 (4á50)

Anxiety 15á00 (5á96) 37á00 (6á66) 28á11 (8á09) 30á16 (4á46)

Tension 16á71 (5á57) 39á11 (8á53) 34á00 (8á91) 31á00 (4á89)

Relaxation 26á86 (6á37) 41á22 (9á53) 35á56 (9á44) 35á16 (5á08)

Rest 40á86 (8á83) 51á33 (9á31) 51á33 (9á16) 48á40 (5á18)

Calm 17á14 (4á81) 33á67 (7á03) 44á56 (6á38) 32á96 (4á17)

Table 5 Change between pre- and

post-test psychological variables
Variable Control

Mean (SSEE)

Relaxation

Mean (SSEE)

Massage

Mean (SSEE)

All subjects

Mean (SSEE)

ANOVA

(P)

Pain 12á43 (8á00) 13á89 (5á72) 30á00 (7á92) 19á28 (4á32) 0á178

Anxiety 7á29 (8á72) 12á33 (6á78) 14á78 (6á36) 11á80 (4á01) 0á771

Tension 1á00 (7á92) 14á3 (11á1) 21á67 (7á03) 13á24 (5á29) 0á310

Relaxation 5á00 (6á84) 18á44 (9á08) 24á67 (7á85) 16á92 (4á81) 0á271

Rest 7á00 (5á08) 26á2 (11á2) 33á56 (6á35) 23á48 (5á14) 0á110

Calm 2á00 (3á16) 13á89 (6á43) 29á78 (6á59) 16á28 (4á01) 0á014*

*Signi®cant at P < 0á05.
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compares each of the active interventions with the control

group mean. This showed that the foot massage group was

responsible for the signi®cant difference seen. The 95%

con®dence interval for the difference from the control group

is 48á19±7á37. The true difference is likely to lie in this range.

The results of the relaxation group are also of interest. The

upper value of the con®dence interval is 32á30 and the lower

is ±8á52, which indicates that although not signi®cant, large

bene®ts from relaxation alone are compatible with these

®ndings.

Discharge questionnaire

A response rate of 48% to the discharge questionnaire

yielded 12 questionnaires. The low response was due to

dif®culty with ensuring the questionnaire was completed and

returned prior to discharge, a problem that had not been

identi®ed during the pilot study. Three subjects had under-

taken relaxation exercises previously, one had had massage

and eight had never experienced massage or relaxation

exercises.

Four control group subjects returned their discharge

questionnaire which asked about their motivation for

consenting, feelings on being in the control group, and if

they would have liked to try one of the intervention

therapies. One subject had hoped to be allocated to one of

the intervention groups. The other three were open-minded

about selection. All four concluded that their recovery had

not been affected by being part of the control group. One

subject had previously received relaxation training at a

pain clinic. The other three had no experience of massage

or relaxation techniques. All four expressed a desire to

have tried either foot massage or relaxation exercise. The

main reason was that they would have liked to try a `new

experience'. Comments included:

to see what or if an effect became obvious (CG4)

just to see what it is like (CG5)

The subject who had previous experience of relaxation

exercises would have like to have refreshed his skills.

Five relaxation group subjects returned their discharge

questionnaire identifying positive and negative aspects of the

therapy and stating whether they would recommend it to

other patients and why. Their previous experience of such

therapies was also investigated. Positive aspects of the

relaxation tape included its simplicity, ability to help the

body to relax and enhancement of wellbeing:

the simple relaxation tape was easy to repeat at any time (RG3)

taught you in a very short time how to relax your own body and did

give a very good feeling of wellbeing (RG5)

Negative aspects were highly individualized, with one subject

wanting a wake-up call at the end, and another preferring to

do the exercise earlier in the day. Comments included:

I would have to be sure a `wake up' call was incorporated on the tape

(RG5)

I also found my hands were less relaxed after the hand exercises

(RG7)

All said they would de®nitely recommend the tapes to others

undergoing CABG surgery. Reasons included:

Being taught to relax does take away stress and fear of surgery and

recovery (RG5)

Patients who arrive prior to surgery are very anxious and hardly

grasp what is explained to them, the relaxation tape diverts from the

disease, and is simple to remember (RG3)

just to get some sleep (RG10)

Two subjects had used relaxation exercises as part of a

rehabilitation course after their heart attacks. One (RG3) was

a re¯exologist and had experience of aromatherapy massage.

She made the following comment:

the mere fact of using relaxation tapes is a step forward in `modern

medicine' which seems to be dominated by medication (side-effects)

and harsh invasions (surgery) (RG3)

Three massage group subjects returned their discharge ques-

tionnaires and none had experienced massage prior to this

study. The responses for positive aspects of the massage were:

extremely therapeutic (MG2)

very relaxing (MG3)

soothing and calming (MG6)

They did not identify any negative aspects and all said they

would recommend foot massage for other patients:

very relaxing and soothing to the whole body¼I cannot say any more

than highly recommended (MG2)

I would certainly recommend massage as a way of relaxing (MG6)

Discussion

Effects of foot massage

Results indicate that foot massage does not alter physiolo-

gical parameters. This supports the ®ndings of previous
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studies by Tyler et al. (1990), Stevensen (1994), Corley et al.

(1995), Dunn et al. (1995) and Hayes and Cox (1999).

Although this study was small the mean differences identi®ed

here suggest that clinically signi®cant changes in physiolo-

gical parameters are unlikely. The study has produced some

interesting and exciting results in relation to the effect of foot

massage on perceptions of wellbeing. Statistically signi®cant

improvements were seen for the variable calm, for subjects

who received the foot massage. Although the results for

pain, tension, relaxation and rest did not reach signi®cance,

the trend suggests that foot massage did produce larger

improvements in these variables than either the guided

relaxation or control groups. These ®ndings con®rm the

need for further larger scale studies into the use of foot

massage.

Results for pain indicated that foot massage reduced the

amount of perceived at that time. The foot massage group

had a mean difference between pre- and postintervention

pain scores of 30, compared with 13á89 and 12á43 for the

relaxation and control groups. Other research has identi®ed

the potential of massage in controlling pain (Ferrell-Torry

& Glick 1993, Nixon et al. 1997), with one study by Hulme

et al. (1999) providing evidence that it was effective

in reducing pain after laparoscopic sterilization. Although

the ®ndings of the present study were not signi®cant, they do

suggest that foot massage had a greater effect on pain

perceptions compared with the other two groups.

Interestingly, the three groups did not differ greatly in their

scores for anxiety. This is perhaps surprising for two reasons.

First, research studies by Ferrell-Torry and Glick (1993),

Fraser and Ross-Kerr (1993), Stevensen (1994) and Dunn

et al. (1995) all found statistically signi®cant differences

between the anxiety scores of massage and control groups.

Secondly, as all other variables followed the trend that

suggested that foot massage improves subjects' perception of

wellbeing, it is dif®cult to put forward explanations for this

result. It is suggested that this anomaly may be because of the

small sample size, and hence indicates the value of further

research with a larger sample size.

The ®ndings of the discharge questionnaire suggest that the

foot massage was well received. Although only three question-

naires were returned, results support Stevensen's (1994) ®nd-

ings, where all subjects responded positively. This suggests that

those coming into hospital for CABG surgery may appreciate

the opportunity to experience complementary therapies along-

side the usual conventional care. This is further indication of

the widening acceptance of complementary therapies by the

public, as suggested by Thomas et al. (1993) and Zollman and

Vickers (1999).

Effect of guided relaxation

Results indicate that guided relaxation has no clinically

signi®cant effect on physiological parameters. This contra-

dicts Patel et al.'s (1985) and Munro et al.'s (1988) ®ndings

that relaxation had a signi®cant effect on BP. There are,

however, differences between these studies and the present

one. Patel et al. (1985) and Munro et al. (1988) were

observing BP over a much longer period of time, whereas

this study was investigating the immediate effects of relax-

ation.

Results for the variable calm did show signi®cant differ-

ences between groups, but the relaxation group did not reach

signi®cance with Dunnett's test. The results suggest that

guided relaxation produce a greater effect on wellbeing

compared with the control group, although this difference

failed to reach signi®cance. Despite the magnitude of

improvement being less than that of foot massage, relaxation

therapy could be a simple, cheap and effective addition to

care. A post hoc power analysis test suggested that a sample

size of 45 would be required to detect a difference of the

size observed with an acceptable level of type 2 error

(power� 0á8).

Richards (1998) investigated the use of massage and

relaxation to promote sleep in critically ill patients, but

only the effects of massage reached statistically signi®cant

levels. One subject in the relaxation group in the current

study speci®cally mentioned its positive effect on his ability

to sleep. Although this only represents anecdotal evidence,

it would be interesting to study this effect further, espe-

cially as research identi®es that sleep disturbances and

altered sleeping patterns are common amongst patients

after CABG surgery (Knapp-Spooner & Yarcheski 1992,

Yarcheski & Knapp-Spooner 1994, EdeÂll-Gustafsson et al.

1999).

Stevensen (1994) was concerned that subjects in her

control group may have been adversely affected because of

their exclusion from receiving extra intervention during their

recovery. The present study found control group subjects did

not feel their recovery had been affected. These ®ndings

support Berry's (1993) assertion that randomization is

acceptable when the subject is completely informed and

chooses to be randomized.

Conclusions

Blinding of the outcome assessment in this trial was not

possible as a single person conducted the research. Ideally

the researcher should be different from the person
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administering the intervention to reduce bias. However, as

patients rated the psychological variables, researcher bias

could not be introduced. The massage group improved over

and above both the control and relaxation groups, which

eliminated the Hawthorne effect as an explanation for the

®ndings. However, the difference between relaxation and

control could be attributed to such an effect. Ideally in

future research an appropriate attention placebo should be

used.

The most signi®cant limitation of this study is the small

sample size. This was largely unavoidable as the study was

undertaken as part of a BSc programme and hence time and

resources were scarce. The study was powerful enough to

demonstrate effectiveness for massage therapy on one vari-

able. However, some clinically signi®cant differences are still

possible on the other variables and for guided relaxation. The

small sample size also resulted in groups with large differ-

ences in pretest scores on some variables. Although we

attempted to control for this by using change scores rather

than post-test scores as outcome variables, such corrections

can never be perfect and caution must always be exercised

when generalizing from small studies such as this. Larger

samples will be required in future research. The predomin-

ance of male subjects and the variation in age between

male and female subjects further limits the external validity

of the study. As the study took place in a single institution,

with a single therapist, caution should be used when gen-

eralizing to other settings. A larger multicentred study would

be required to improve the generalizability of research

®ndings.

An additional limitation is the short time scale over which

outcomes were measured. Clearly immediate bene®ts from

the intervention are desirable, but of more signi®cance is the

potential impact on recovery and satisfaction both in terms of

immediate and longer-term outcomes of hospitalization. A

single massage is unlikely to have long-term bene®ts but

repeated use of massage (or relaxation) over the immediate

postoperative recovery period might be bene®cial if the

improvements noted here were sustained. Clearly this is a

matter for further research.

However, this study does indicate that foot massage and

relaxation exercises are potentially effective ways of

improving patient experience of recovery from CABG surgery

and hence further research is indicated. The study con®rms

the growing body of evidence foot massage and guided

relaxation have no clinically signi®cant detrimental effect on

physiological parameters. Future research should concentrate

on examining the possible sustained bene®t of repeated

massage or relaxation therapy.
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