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Critical care can be considered to be a stressful environment at both physiological and 
psychological levels for patients. In this article, a research study in which a five-minute foot 
massage was offered to 25 patients (68 sessions in total) as a stress-reduction intervention is 
described. A quasi-experimental repeated measures design was used to collect data before, 
during and after the intervention. Physiological data (heart rate, mean arterial blood pressure, 
respirations and peripheral oxygen saturation) were obtained from the patient bedside 
monitoring system. Repeated measures analysis of variance indicated there was no significant 
effect from the intervention on peripheral oxygen saturation. However, a significant decrease in 
heart rate, blood pressure and respirations was observed during the foot massage intervention. 
Results indicated foot massage had the potential effect of increasing relaxation as evidenced by 
physiological changes during the brief intervention administered to critically ill patients in 
intensive care. 

Introduction 

The critical care environment forms a multi- 
faceted experience for each patient, which may 
include anxiety due to the nature of the 
surroundings and medical or surgical condition. 
Anxiety under  such conditions may not only be 
manifested at a psychological level but may also 
be detrimental to the physical well-being of the 
patient, which may in turn lead to a prolonged 
sojourn in critical care. Anxiety is considered to 
be a stressor which can be effectively managed 
through appropriate and effective nursing care 
(Thelan et al. 1990). The purpose of this article is 
to describe research findings from a 
complementary therapy intervention (foot 
massage) designed to reduce anxiety in the 
critical care environment. 

In recent years, there has been an increased 
acceptance of the use of complementary therapies 
within the health care system. Hill (1993) 
suggested that the benefits of complementary 

therapies could be viewed as being twofold. 
Firstly, they can be utilized as psychological 
healing agents with the purpose of creating a 
degree of peace and calm in an otherwise 
stressful situation and, secondly, they can be used 
to facilitate the therapeutic relationship between 
nurse and patient through the development of 
trust and enhanced communication. The use of 
non-pharmacological interventions to 
complement modern technological medicine is 
proving popular amongst nurses in clinical 
practice (Stevensen 1994). One of these 
interventions is massage. 

Most previous work addressing this topic has 
been subjective in nature, focusing on alterations 
in coping and affect (Durra et al. 1995). Research 
assessing autonomic responses has led to 
controversy as to whether massage is effective 
(Simms 1986; Bauer & Dracup 1987; Passant 1990; 
Tatum 1992) or ineffective (Kaufman 1964; 
Longworth 1982) as an intervention. Both 
Joachim (1983) and Dunn et al. (1995) suggested 
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that massage has the effect of increasing 
relaxation. In addition, Joachim (1983) claimed 
that massage decreased the need for analgesia 
and sedation. These are, however, references to 
full-body massage. Other work utilizing massage 
has focused on a one-minute back rub (Clark et 
al. 1990). 

All of the patients in Clark et al.'s (1990) study 
were ventilated and positioned on their sides 
after an initial baseline recording of oxygen 
saturation and heart rate had been obtained. 
Following the intervention, oxygen saturation 
increased immediately and then slowly 
decreased. Oxygen saturation was still above 
baseline levels after four minutes. Heart rate also 
decreased, but  not significantly. Clark et al. (1990) 
reported that, despite the observed alterations in 
oxygen saturation and heart rate, patients 
tolerated the back rub; and also indicated that 
positioning patients before a back rub may have 
physiological consequences for them. Early 
research indicated that massage should be 
contraindicated for patients following myocardial 
infarction due to increased sympathetic nervous 
system stimulation (Braunwald 1971). However,  
in a more recent study (Bauer & Dracup 1987) no 
such evidence for contraindication was identified. 

Additional research, some of which is more 
recent than the aforementioned, has indicated 
that massage, like other interventions, should be 
planned following an assessment of the patient 
and evaluated following implementation. It has 
proved beneficial in the reduction of anxiety 
levels (Acolet 1993; Field 1993; Fraser & Ross- 
Kerr 1993), emotional stress relief (Longworth 
1982; McKecknie 1983), relief of muscular tension 
and fatigue (Balke et al. 1989) and relief of pain 
due to release of endorphins, leading to 
relaxation (Kaada & Torsteinbo 1989). 

The literature appears to indicate a number of 
benefits for the patient receiving massage in 
terms of increased relaxation. However,  in the 
critical care environment, the time and space 
required for such intervention is not always 
recognized by staff. It was debated prior to this 
study whether a full body massage was practical 
for patients in critical care. A back massage 
would require alteration of position, which might 
be unacceptable to both patients and nurses. As a 
result of these deliberations, it was decided to 
utilize a simple and brief foot massage. Access to 
the feet rarely poses a problem and requires no 

repositioning. Stevensen (1994) previously noted 
the psychological benefits of aromatherapy foot 
massage in intensive care. However,  in 
Stevensen's (1994) study there was no way of 
knowing if the beneficial effect was due to the 
foot massage itself or may have been 
complemented by the essential oil applied. To 
avoid this uncertainty, in the study described in 
this article only a base oil was used during the 
five-minute foot massage. It was hypothesized 
that foot massage would result in a relaxation 
response as evidenced by a decreased in heart 
rate and blood pressure and respirations, and an 
increase in oxygen saturation. 

Design 
A quasi-experimental, repeated-measures design 
was employed. Physiological data were collected 
for five minutes before (baseline), five minutes 
during and five minutes after an intervention of 
foot massage. McLaughlin and Marascuilo (1990) 
indicate that quasi-experimental designs contain 
no randomization in the allocation of subjects to 
treatment groups, no comparison or control group 
is established in the study for assessing the effects 
of the treatment and there is no manipulation of 
an independent variable by the researcher. Under 
these conditions, naturally occurring intact groups 
of patients are used as the subjects, comparisons 
are made within each subject's data and the 
research occurs in the naturalistic setting. Baseline 
or pre-test data are used to assess the treatment in 
relation to post-test data and each subject serves 
as his or her own control. The criteria for quasi- 
experimental design are all met by the study 
described here, except that the independent 
variable (foot massage) was introduced for the 
purpose of the study. 

Subjects 
A convenience sample of 25 subjects (13 male, 12 
female) were recruited from two East London 
critical care units. The mean age was 53.9 years 
(Range 19-81). The reasons for admission of the 
patients to the critical care units are shown in 
Table 1. Thirteen of the patients were ventilated 
and twelve required supplemental oxygen via 
face mask. Criteria for exclusion of patients from 
the study were severe head trauma an d /o r  raised 
intracranial pressure. In addition, patients with 
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Table 1 Reason f o r  admiss ion t o  cr i t ical care 

Reason f o r  admission Frequency o f  occurrence 

° Surgical 5 

. Chest  pa in /myocard ia l  i n fa rc t i on  4 

. M u l t i p l e  f rac tu res  3 

. Sickle cell crisis 2 

® Resp i ra to ry  f a i l u re  2 

® Hyd rocepha lus  1 

, Card iac su rgery  1 

® Col lapse u n k n o w n  cause 1 

® T raumat i c  a m p u t a t i o n  o f  a rm 1 

. Acu te  exace rba t i on  o f  as thma 1 

® Renal d isease and sepsis 1 

. Carc inoma 1 

• Weakness  and dysphasia 1 

pedal arterial lines or suppurating/infective skin 
conditions of the foot were excluded. Power 
analysis indicated that the sample size was 
adequate to accept as significant results less than 
P < 0.05 and that this would not be attributable to 
Type II errors. 

Intervention 

The intervention consisted of a simple five- 
minute foot massage administered by a research 
assistant trained in foot massage by a 
professional nurse who specializes in 
complementary therapies and massage. The 
rationale for using a research assistant to provide 
all foot massages was that the massage technique 
employed would be consistent. This would limit 
confounding variables which might possibly 
occur with variance in technique. A grapeseed 
base oil was used for lubrication. The massage 
started with the foot being held firmly, then 
stroked in its entirely from toes to ankle on top of 
the foot, using the whole hand and returning 
with a lighter stroke under the foot. The second 
movement  involved stroking the foot using the 
thumbs from the toes to the ankle while 
supporting the foot with the fingers underneath. 
The skin surface between each tendon on the top 
of the foot was then stroked using the thumbs 
one after another. The foot was then grasped with 
both hands and gently manipulated from side to 
side. The toes were then held by one hand whilst 
the other hand supported the foot and the toes 
were gently bent backwards and forwards. 

Whilst supporting the foot with one hand, the 
palm of the remaining hand was used to firmly 
stroke the inner arch of the foot. Following this, 
the procedure repeated the first stroking 
movement before the foot was held firmly and 
then released. Each of these movements was 
carried out five times in succession. The same 
method was used for each foot in turn. 

Procedure 

Ethics Committee approval was sought and 
granted for the study. Each of the patients, or their 
named next of kin, provided written informed 
consent for the foot massage to take place 
following discussion regarding the procedure. 
Physiological data were acquired from the 
patients' bedside monitoring system. The mean 
data for five minutes before, five minutes during 
and five minutes after the foot massage were 
recorded for heart rate (HR), peripheral oxygen 
saturation (SPO2), mean arterial blood pressure 
(MAP) and respirations (RESPS). 

Results 

In total, the 25 patients received 68 sessions of 
foot massage, which equated to a mean of 2.7 
sessions per patient (Range 1-10 sessions). The 
mean data for each five-minute time-segment 
from before, during and after the intervention 
was calculated using the patient monitoring 
system and the data extracted. No statistical 
differences were found between male and female 
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Table 2 Mean and standard deviations for before, during and after a five-minute foot  massage 

Time period Heart rate (bpm) Mean arterial blood Respirations (Breaths 
pressure (mmHg) per minute) 

Mean SD Mean SD Mean SD 

Peripheral oxygen 
saturation (%) 
Mean SD 

Baseline (Before) 97.34 20.40 85.53 12.18 23.04 6.22 
During 94.68 21.61 83.57 12.26 21.25 5.72 
After 96.30 21.04 85.13 12.41 20.97 5.71 

96.42 1.59 
96.35 1.63 
96.15 1.88 

subjects, nor between ventilated and unventilated 
subjects. Data were therefore pooled for further 
analysis. 

Data for the physiological variables are shown 
in Table 2. Repeated measures analysis of 
variance for mean heart rate indicated that there 
was a significant effect between the time periods 
(df = 2, F = 6.45, P < 0.003). Post hoc analysis of 
main effects indicated that heart rate during the 
intervention was significantly lower than either 
before (P < 0.005) or after (P < 0.02). Repeated 
measures analysis of variance for mean arterial 
blood pressure indicated a significant main effect 
(df = 2, F = 3.3, P < 0.05) for time. Post hoc 
analysis of main effects indicated that mean 
arterial blood pressure was significantly lower 
during foot massage compared with before the 
intervention (P < 0.001). Repeated measures 
analysis of variance for respirations also 
indicated a significant main effect (df = 2, F = 8.6, 
P < 0.001) for time. Post hoc analysis of main 
effects indicated that respirations were 
significantly lower during (P < 0.009) and after 
(P < 0.001) foot massage than before the 
intervention. No significant main effect was 
observed for peripheral oxygen saturation (df = 2, 
F = 1.5, NS). 

Discussion 
The results suggest that a significant decrease in 
heart rate, respirations and mean arterial blood 
pressure occurred as a result of the intervention 
of foot massage. Results were transient, although 
respirations were still lower than baseline at five 
minutes after intervention. Stevensen (1994) 
reported similar findings of transient results. This 
lack of constancy could be attributed to the brief 
duration of the intervention. 

The results implicate parasympathetic 
activation following the foot massage, which 
resulted in decreased physiological responses. 
These decreases in heart rate, mean arterial blood 

pressure and respirations may be indicative that 
the patients were feeling more relaxed. Due to the 
severity of illness of many of the subjects, it was 
not feasible to utilize a reliable index of anxiety 
such as the Spielberger Stait Trait Anxiety 
Questionnaire, nor to conduct in-depth 
interviews to obtain qualitative data. The feet 
were readily accessible in this study and no 
repositioning of the patients was required, thus 
avoiding what might otherwise have been a 
confounding variable. Although the results 
indicated significant decreases in heart rate, 
respirations and mean arterial blood pressure it is 
acknowledged that, when the mean values from 
the sample population are observed, the 
alterations would not be of any clinical 
significance. For example, respirations decreased 
by only 2.1 breaths per minute from before to 
after foot massage; mean arterial blood pressure 
decreased by 2.0 mmHg from before to during 
foot massage and heart rate decreased by 2.7 
beats per minute from before to during foot 
massage. Having established that foot massage 
conducted with a base oil could significantly 
reduce physiological parameters, it is 
hypothesized that the introduction of some 
aromatherapy oils such as lavender may 
potentiate the effect. 

In terms of any quasi-experimental research 
project, confounding variables must be 
considered as a possibility influencing the results. 
In order to limit potential influencing factors, 
repositioning, visitors being present at the 
bedside during the massage, conversation taking 
place during the massage, or more than one 
person administering the massage were not 
permitted. It is possible medications could have 
had an effect on lowering heart rate, respirations 
and mean arterial pressure. However,  such 
effects would not have been transient. The 
question which must be considered is, why  
would significant decreases occur only during 
and following foot massage? 
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Possible limitations associated with the study 
include the size of the sample, the use of only two 
critical care units as the research sites and the 
short duration of the foot massage administered 
to the patients. Although attrition was not a 
problem in this study, in a larger study this could 
be problematic. Even though internal validity of 
the study has been confirmed through the 
repeated measures design and the delineation of 
the reasons for admission of the research subjects 
to the critical care units in which the study was 
conducted, the individual characteristics of each 
subject have not been delineated in detail. This 
could have a bearing on external validity, should 
this study be repeated elsewhere. 

Conclusion 

In this study, patients who were able to 
communicate, especially those who were to be 
discharged from the intensive care unit to a ward 
environment, indicated that they looked forward 
to their sessions of foot massage, and said they 
felt the foot massage helped them relax and was 
more pleasant than other interventions normally 
provided by nursing and medical staff. This 
finding suggests that even if the physiological 
benefit is transient, the psychological benefit 
gained is substantial. If a holistic approach to 
patient care is to be incorporated into practice, 
then responding to patients' psychological as 
well as physical needs in the intensive care 
environment is essential in nursing practice. 

Many nurses express the concern that they do 
not have enough time to administer 
complementary therapies to their patients. This 
research has shown that a brief foot massage, 
lasting only five minutes, can be an effective 
intervention for reducing stress and anxiety and 
promoting relaxation. Foot massage is a 
reasonable intervention which can be 
administered to patients in intensive care. It is an 
effective mode of non-verbal communication 
which is of relevance to the psychological well- 
being of critically ill patients. 

It is important to conduct studies which test 
the effectiveness of complementary therapies in 
order to add to the evidence-based practice of 
nursing. Critical care nurses can feel comfortable 
in choosing to use complementary therapies, like 
foot massage, as interventions to promote 
comfort and reduce stress in their patients. When 

these interventions are shown to be at least safe 
and preferably effective. However,  
complementary therapies, like all traditional 
therapies require adequate training in 
administration of the therapy prior to 
administration to patients. 
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