
INTRODUCTION

Terminal cancer patients are defined as those who receive 

curative care such as surgery or chemotherapy after being di-

agnosed with cancer but are unlikely to expect any further re-

covery. They often face various psychological and social issues 

in addition to physical pain due to their uncertain future, the 

feeling of having an unresolved past, spiritual considerations, 

relationships, and the stress of prolonged cancer treatment [1]. 

The constant stress experienced by these patients causes further 

psychological instability that often blurs their judgment and 

leads to poor decision-making [2]. Among the many problems 

experienced by terminal cancer patients, sleep disorders simul-

taneously act as a cause and an effect of such psycho-social 

issues. Lack of adequate sleep may aggravate one’s symptoms 

and cause patients to think of the disease in a more severe way 

[3].

A complementary and alternative medicine approach is 

needed for patients who do not react well to conventional ev-

idence-based treatment. Such an approach can be more useful 

for terminal cancer patients with conditions that are difficult 

to control and often lead to psycho-social issues [4]. Aroma-

therapy is one of the most popular therapies in complementary 

and alternative medicine, providing numerous psychological 

and physical effects through the use of aromatic oils extracted 

from plants to directly stimulate the limbic system, which con-

trols instinct, emotions, and memory, through one’s skin and 

sense of smell [5]. Internationally, aromatherapy is particularly 
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widely used for cancer patients to relieve physical and mental 

stress, improve stress-related symptoms, and help with pain 

and sleep [6,7]. Foot baths are another popular alternative 

therapy and are known to be effective for maintaining homeo-

stasis and reducing fatigue and stress by stimulating the feet 

with warm water, heating up the whole body, helping blood 

circulation, and promoting one’s metabolism. A foot bath can 

be performed easily and simply without exerting pressure on 

the body, as opposed to a full bath or a lower-body bath, 

and can achieve a satisfying effect using only a small amount 

of water. However, there are conflicting views on the effect of 

foot baths on sleep [8,9].

There has been no previous research on the effects of foot 

baths on managing the symptoms of cancer patients in South 

Korea. There have been a few studies that investigated the ef-

fects of aromatherapy for alleviating physical symptoms [10-

12] and psychological issues [10,12,13] and one study that ex-

amined the effects of foot reflex massages using aroma oils on 

cancer patients living in a care facility [14]. Few studies have 

examined a combination of both therapies at the same time, 

even globally, except for a small number of pregnant women 

[15,16]. This study investigated the effects of aroma foot baths 

on terminal cancer patients hospitalized in palliative care units. 

The hypotheses of the study were: 1) the intervention group, 

which received aroma foot baths, would experience stress relief 

compared to the control group, and 2) the intervention group, 

which received aroma foot baths, would experience improved 

sleep patterns and sleep quality compared to the control group.

METHODS

1. Study design

This study followed a nonequivalent control-group pretest-

posttest design, which included an initial survey for both the 

aroma foot bath group and the control group followed by a 

second survey after 5 days to measure participants’ levels of 

stress and sleep satisfaction. The dates were different for the 

intervention group and the control group to prevent diffusion 

of the effect of the experiment, and before-and-after effects 

were measured first in the control group, followed by the in-

tervention group.

2. Participants

The study was conducted on terminal cancer patients hos-

pitalized in the palliative care unit of a university hospital in 

Incheon between November 2017 and September 2020. The 

patients were aged between 20 and 80, had the cognitive abil-

ity to communicate and answer surveys, and agreed to partici-

pate after receiving sufficient information on the study. Patients 

who were discharged, showed a decline in cognitive ability due 

to aggravated conditions, showed weakness or fatigue, or ex-

perienced discomfort caused by aromatherapy during the study 

withdrew consent and stopped treatment. No specific formula 

was used to calculate the required number of participants due 

to the lack of previous studies to provide a foundation. The 

researcher set the number of participants for each group at 15 

patients, considering the circumstances of the unit.

3. Intervention

Both groups were provided with the usual services commonly 

offered by hospice palliative care institutions as designated by 

the Ministry of Health and Welfare of South Korea, including 

various therapies, physical symptom control, mental support, 

and spiritual care provided by volunteers. The control group 

was not provided with any intervention, while the intervention 

group was provided with an aroma foot bath once a day for 5 

days. Aroma foot baths were provided for those in the control 

group who wanted them after the experiment was over.

Lavender oil and sweet orange oil were selected since they are 

known to be effective at relieving stress and improving sleep, 

according to the literature and an international aromatherapy 

expert. Lavender is the most significant component in aroma-

therapy, reducing stress by relaxing the body and the mind, 

and sweet orange is often used for treating sleep issues, hyper-

sensitivity, and anxiety, and has a sweet and refreshing aroma 

[17]. The essential oils were diluted to a 1.5% concentration 

according to a previous study [12], and a 2:1 ratio of lavender 

to sweet orange was added to the foot bath water. The foot 

bath was performed by immersing the participant’s feet in the 

water up to 5 cm above the ankles. The water temperature was 

chosen based on a previous study suggesting that sleep patterns 

improved after performing foot baths for 3 days or more with 

a foot bath machine maintaining a temperature between 40°C 
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and 43°C [18]. Considering that terminal cancer patients may 

find it difficult to sit in the same position for a long time [12], 

foot baths were given at a time of day that was convenient to 

the patient for 20 minutes a day for 5 consecutive days.

4. Study tools

To measure stress, we used a tool developed by Park [19] in 

1999. This tool consisted of 30 questions in two areas: 15 on 

physical stress and 15 on psychological stress. Answers are 

measured on a Likert scale from 0 to 3, with 0 indicating “not 

at all” and 3 indicating “always”. Thus, a higher score indicat-

ed a higher level of stress. The Cronbach’s alpha values at the 

time of the tool’s development were 0.887 for physical stress 

and 0.881 for psychological stress. They were 0.833 and 0.906 

in this study.

Sleep patterns and subjective quality of sleep were measured 

to understand the effects of the treatment on sleep. To measure 

sleep patterns, we used Kim’s [20] 11-item tool—a revised and 

modified version of a 1987 tool created by Sydner-Halpen and 

Verran. This tool used a Likert scale from 1 to 4, with 1 indi-

cating “extremely” and 4 indicating “not at all”. Total possible 

scores ranged from 11 and 44, with a higher score indicating 

better sleep. The Cronbach’s alpha values were 0.76 at the time 

of the tool’s development, 0.86 in the Kim study, and 0.911 in 

this study. Subjective quality of sleep was measured with a tool 

developed in 2004 by Song and Kim [21]—a modified version 

of the 1988 Wong–Baker FACES Pain Rating Scale. The tool 

was based on a 6-point Likert scale (0~5), with higher scores 

indicating better sleep quality.

The following information on participants was collected 

from the medical records of those receiving inpatient hospice 

services: age, sex, marriage status, religion, education, and 

family caregiver information. Additional data collected for 

the purposes of this study were average sleep hours, subjective 

financial status, and energy levels. Subjective financial status 

was determined using a survey with six possible choices rang-

ing from “very sufficient” to “very insufficient”. Responses 

were classified into two groups—those who answered that 

their finances were “insufficient” or “very insufficient”, and 

those who answered otherwise. Energy level was determined 

using a survey with four possible choices, ranging from “not at 

all”, “normal”, “slightly high”, to “high”, and the results were 

analyzed by classifying the responses into two groups—those 

who answered “not at all” and everyone else.

5. Ethical considerations

The protocol of this study was pre-approved by the Institu-

tional Review Board of the same institution (Approval num-

ber: GAIRB 2017-284).

6. Data analysis

Differences in the characteristics of participants between the 

intervention and control groups were compared using the t-

test and chi-square test. Changes in stress levels and quality 

of sleep in each group after intervention were confirmed using 

Table 1. Characteristics of Participants (N=30).

Variables

Control 
group (n=15)

Experimental 
group (n=15)

P-value‡

Mean±SD or 
n (%)

Mean±SD or 
n (%)

Age (yr) 58.4±8.8 58.5±14.6 0.976

Sex

   Male 6 (40) 5 (33.3) 0.705

   Female 9 (60) 10 (66.7)

Marital status

   Married 10 (66.7) 10 (66.7) 1.000

   Others* 5 (33.3) 5 (33.3)

Religion

   Protestant 8 (53.3) 5 (33.3) 0.409

   Catholic 2 (13.3) 2 (13.3)

   Buddhist 3 (20.0) 2 (13.3)

   None 2 (13.3) 6 (40.0)

Education level

   Middle school or less 8 (53.3) 5 (33.3) 0.269

   High school or more 7 (46.7) 10 (66.7)

Main caregiver

   Spouse 8 (53.3) 7 (46.7) 0.717

   Others† 7 (46.7) 8 (53.3)

Subjective economic status

   Average or more 9 (60.0) 13 (86.7) 0.099

   Insufficient 6 (40.0) 2 (13.3)

Mean sleep duration 

(hours)

5.5±2.9 6.9±2.5 0.193

Energy level

   Low 11 (73.3) 5 (33.3) 0.028

   Average or more 4 (26.7) 10 (66.7)

*Including single, divorced, or separated with or without death.
†Including offspring, parents, and siblings.
‡From the independent t test or chi-square test.
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the paired t-test, and the changes in the intervention group 

were finally verified using multivariate regression analysis. All 

analyses were performed using the statistical analysis software 

STATA SE 9 (STATA Corporation, Texas, US), and P＞0.1 was 

considered to indicate statistical significance in the two-tailed 

test.

RESULTS

1. Verification of homogeneity between the control 

and intervention groups pre-intervention

The baseline characteristics of the participants can be found 

in Table 1. Few significant differences between the two groups 

were found for almost all variables. The proportion of par-

ticipants in the control group who answered that their sub-

jective financial state was “insufficient” (40.0% in the control 

group vs. 13.3% in the intervention group; P=0.099) and who 

reported a low energy level (73.3% in the control group vs. 

33.3% in the intervention group; P=0.028) was significantly 

higher than in the intervention group.

2. Verification of the effects of intervention

Changes in stress levels and quality of sleep based on mea-

surements taken before and after the intervention for each 

group can be found in Table 2. For the control group, no sig-

nificant changes were found across all items. However, for the 

intervention group, significant changes were observed in terms 

of physical stress (17.7±6.3 vs. 13.6±6.7; P=0.069), psycho-

logical stress (14.9±7.2 vs. 10.5±7.0; P=0.031), and quality 

of sleep (1.9±1.0 vs. 2.9±1.1; P=0.068).

Table 3 shows the effects of the aroma foot baths. The results 

indicate significant changes in stress levels and quality of sleep 

for the intervention group compared to the control group af-

ter adjustment for subjective financial state and energy level, 

which showed significant differences between groups in Table 

1. Aroma foot baths had significant effects on physical stress 

(1.70±1.96 vs. -3.96±1.96; P=0.068) and psychological 

stress (1.60±1.72 vs. -4.80±1.72; P=0.021), but did not have 

a significant effect on sleep quality.

Figure 1 shows how the effects of aroma foot baths varied 

according to the reported subjective energy level within the 

intervention group. The level of stress decreased and quality 

of sleep improved for the group that reported having average 

or more energy as opposed to the group that reported a lower 

subjective energy level. However, not all outcomes were statis-

Table 2. Changes in Levels of Stress and Quality of Sleep.

Variables
Pre-test Post-test 

P-value*
Mean±SD Mean±SD

Control

   Physical stress 13.5±7.4 15.3±6.7 0.193

   Psychological stress 12.4±8.9 13.6±9.2 0.423

   Overall sleep 33.5±8.5 31.0±6.1 0.134

   Quality of sleep 2.7±1.2 2.5±0.8 0.582

Intervention

   Physical stress 17.7±6.3 13.6±6.7 0.069

   Psychological stress 14.9±7.2 10.5±7.0 0.031

   Overall sleep 31.2±5.5 31.4±7.3 0.891

   Quality of sleep 1.9±1.0 2.9±1.1 0.068

*From the paired t-test.

Table 3. Changes in Levels of Stress and Quality of Sleep after Aroma Foot 

Baths.

Variables
Control group Intervention group 

P-value*
Mean±SE Mean±SE

Physical stress 1.70±1.96 -3.96±1.96 0.068

Psychological 

stress

1.60±1.72 -4.80±1.72 0.021

Overall sleep -2.89±1.66 0.56±1.66 0.183

Quality of sleep -0.13±0.47 0.87±0.47 0.169

*From the regression models with adjustment for subjective economic status 
and energy level.
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Figure 1. Changes in stress levels and quality of sleep according to subjective 
energy level in the intervention group.
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tically significant.

DISCUSSION

Cancer patients, especially those closer to the end stages of a 

terminal diagnosis, can be easily influenced to try treatments 

that are not scientifically proven [4]. The authors believe that 

verifying the effects of word-of-mouth therapies or creat-

ing new foundations by combining treatments that already 

have verified effects is one of the responsibilities of healthcare 

providers who specialize in hospice and palliative care. In this 

study, we examined the effects of aroma foot baths on stress 

levels and quality of sleep among terminal cancer patients. 

Aroma foot baths have been proven to have significant posi-

tive effects in terms of both physical and psychological stress, 

while no statistically significant change was found for quality 

of sleep. The results of the detailed analysis indicate that the 

effects of aroma foot baths can potentially vary according to 

a patient’s subjective energy level, although the significance of 

this effect was not verified.

The type of aroma foot bath performed in this study com-

bines the benefits of aromatherapy and foot baths, which have 

had proven effects in a number of clinical situations. Effati-

Daryani et al. [15] found that lavender cream with foot baths 

significantly reduced stress, anxiety, and depression levels in a 

study of 141 pregnant women. The results of a study on the 

effects of aromatherapy on anxiety in the first stage of labor 

showed a significant decrease in anxiety in the intervention 

group compared to the control group and the foot bath-only 

group [16]. In this study, aroma foot baths had significant ef-

fects on reducing the stress of terminal cancer patients, which 

was predictable based on the results of existing studies on the 

effects of foot baths [22,23] and aromatherapy [24] in terms of 

stress.

Foot baths are effective at reducing pain by promoting blood 

circulation and relaxing the body, ultimately inducing sleep 

[25,26]. In addition to their effectiveness, foot baths are widely 

used in ordinary life because they are affordable and have few 

side effects. Similarly, aromatherapy has been proven to have a 

positive effect on healthy sleep by a relatively high number of 

studies [27]. Many studies have shown the significant effects of 

foot baths or aromatherapy on improved sleep. A study from 

Taiwan [28] on elderly people with sleep disorders aged 60 to 

75 was most comparable to this study compared to two Japa-

nese studies [8,29] on the effects of foot baths and aroma foot 

baths on young and healthy women in their teens and twen-

ties. The Taiwanese study showed that 40-minute foot baths 

for 2 consecutive days had positive effects on some indicators 

of polysomnography. However, this result is not immediately 

comparable to the results of this study. First, the participants 

in that study were not as vulnerable as the terminal cancer pa-

tients who participated in this study. Participants with chronic 

conditions such as hypertension or arrhythmia were included 

in their study, but the sample was limited to those with con-

trolled symptoms. Terminal cancer patients often experience 

symptom clusters [30], meaning that it may be more difficult 

to understand the effects of certain therapies on sleep due to 

persistent negative interactions between symptoms. Second, 

this study had a relatively short period of time to evaluate the 

effects of treatment compared to other studies, since partici-

pants in this study were patients with an average of only 1 

month to live.

The limitations of this study are as follows. First, the num-

ber of participants was not sufficient for making a definitive 

conclusion, and caution should be used when generalizing the 

results since the study was performed at a single institution. 

Further research should be conducted across multiple institu-

tions, including advisory hospices so that participants at earlier 

stages can also be selected for research. This will allow for a 

longer intervention period and inclusion of patients with high-

er energy levels, which may help lead to more reliable conclu-

sions. With enough participants, it would be ideal to evaluate 

the effects of aroma foot baths using more detailed research by 

studying additional groups that received either aromatherapy 

or foot baths only. Second, the outcomes may simply be the 

results of psychological effects given that a blinded experiment 

is essentially impossible. However, we believe the results can 

be verified with more objective post-treatment indicators such 

as blood cortisol levels or polysomnography. Obtaining ap-

proval for performing these tests on terminal cancer patients 

with an average of just 1 month to live was difficult not only 

from the institutional review board, but also from patients and 

caregivers. Last but not least, the study did not conduct a de-

tailed evaluation of treatments for controlling other symptoms 
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such as pain, anxiety, and depression that may have directly or 

indirectly affected stress or sleep.

Despite the limitations, this study is meaningful since it is the 

first study to examine the effects of aroma foot baths on the 

stress levels and quality of sleep of terminal cancer patients. It 

is hoped that the outcomes of this study are helpful for medi-

cal staff who care for patients in clinical settings as well as for 

future researchers. 
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