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Abstract: We evaluated the feasibility of a new research methodology designed for con-
ducting a future, large-scale randomized controlled trial (RCT). This future RCT is aimed
at evaluating the effects of repeated aromatherapy footbaths on stimulating the onset of
labor. Herein, we conducted a pilot RCT with two arms among low-risk pregnant women
at or beyond 39 weeks of gestation before labor onset. These two arms consisted of a
treatment group performing aromatherapy footbaths twice a day (n = 7) and a usual care
group (n = 8). This study was prospectively registered in the Clinical Trials Registry of the
University Hospital Medical Information Network in Japan (UMIN000037398). Feasibility
was assessed across the domains of acceptability, demand, implementation, practicality, process,
resources, and management using questionnaires, researcher records, and semi-structured
interviews with the treatment group and midwives at the setting facility. The new research
methodology was found to be feasible, although challenges were identified in the process
and implementation. For process, the research participation rate was 55.5%. For implementa-
tion, the adherence rate among the multiparous participants in the treatment group ranged
from 50% to 94%. An imbalance between both groups was found. Areas that need careful
planning and methodological improvements include random allocation, treatment method,
and participation criteria.

Keywords: pregnant women; aromatherapy; footbath; complementary alternative
medicine; stimulation of labor; feasibility study

1. Introduction
Full-term delivery between 39 and 40 weeks of gestation has the best neonatal out-

comes particularly for respiratory morbidity [1]. To avoid delivery at or more than 41 weeks
of gestation, labor is induced in approximately 23% of pregnancies [2]. Although medical
labor induction aims to mitigate neonatal risks, it has its own complications, including a
higher incidence of cesarean sections [3], uterine rupture [4], and heightened labor pain [5].
Notably, a substantial proportion (59.2%) of women who have undergone medical labor
induction express a desire to be informed of complementary and alternative medicine
(CAM) approaches for labor stimulation [6].

Pregnant women who wish to have a healthy and normal delivery adopt various CAM
modalities. In the USA, CAM is adopted by 28% of pregnant women [7]. Among the CAM
modalities, aromatherapy has gained attraction from pregnant women and medical staff for
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stimulating and augmenting labor [8–14]. Aromatherapy involves the use of essential oils
extracted from various plants. These are administered through inhalation of the essential
oil’s scent; baths diluted with the essential oils for full body, foot, or hand immersions; or
massage with massage oils diluted with essential oils [15]. Although anecdotal evidence
and practices support the use of aromatherapy in this context, rigorous scientific evaluation
of the effects of aromatherapy remains limited [14,16].

Vaginal delivery is achieved by labor which is induced by uterine contractions. Uterine
contractions are initiated by the hormone oxytocin. In a previous study, salivary oxytocin
level was shown to be significantly increased after inhalation of clary sage or lavender
essential oils in postmenopausal women [17]. Moreover, the repeated use of lavender
essential oil for labor augmentation was found to shorten the duration of labor and deliv-
ery [18–20], which requires uterine contractions that is induced by oxytocin. In our previous
study [14], we found that an aromatherapy footbath containing the essential oils of clary
sage and lavender significantly increased salivary oxytocin level in term pregnant women,
whereas a plain footbath not containing any essential oils showed a decreasing trend in the
salivary oxytocin levels. Nevertheless, the changes in the salivary oxytocin levels before
and after the footbath were not significantly different between the aromatherapy footbath
and the plain footbath. The lack of a significant difference is suggested to be caused by the
large standard deviations in the salivary oxytocin levels owing to the lack of an extraction
step in the measurement method. Although the standard deviations in the salivary oxy-
tocin level in our previous study did not exceed the standard deviations in other previous
studies [21,22], the layering of deviations in the salivary oxytocin level resulted in a lack of
a significant difference. The exact amount of increase in the salivary oxytocin level needed
to induce the onset of labor remains unclear. In another study, breast stimulation as another
CAM to induce labor resulted in an increase in the salivary oxytocin level similar to the
increase induced by aromatherapy footbath, and that repeated stimulation increased the
oxytocin level [23].

Altogether, the repeated use of aromatherapy can increase the oxytocin level and
uterine contraction, subsequently stimulating labor. Therefore, based on our previous
study of aromatherapy footbath [14], we recommended the evaluation of the repeated use
of aromatherapy footbath for stimulating labor in a larger sample size with targeted clinical
outcomes in a randomized allocation (i.e., larger RCT). Herein, the present feasibility study
holds potential in validating the effects of the repeated use of aromatherapy footbath on
labor stimulation. The accumulation of robust evidence-based data can be used to empower
pregnant women facing beyond full-term and post-term pregnancies with informed choices
regarding evidence-based labor management strategies. We found no adverse events in our
previous study. Thus, we could confirm in our previous study that our one-time aromather-
apy footbath was preferred by pregnant women as the withdrawal rate was very low at
1.2%, implying acceptance of the method by pregnant women. Our previous aromatherapy
footbath method was administered in a study setting and prepared by researchers. As for
the evaluation of the repeated use of aromatherapy footbaths, the aromatherapy footbath
needs to be prepared by the participants themselves and administered in the participants’
home for their convenience. However, the feasibility of such method remains unknown.

Prior to conducting a large randomized controlled trial (RCT), it is recommended to
carry out a feasibility study of the new methods [24–26]. Therefore, we conducted the
present study to rigorously evaluate the feasibility of a new research methodology designed
for conducting a future, large-scale RCT aimed at assessing the effects of the repeated use
of aromatherapy footbaths on stimulating the onset of labor. Specifically, we will assess
whether the following key domains are satisfied to determine the feasibility of subsequent
definitive trials: acceptability, demand, implementation, practicality [24], process, resources,
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and management [26]. The present study refines these feasibility domains systematically
and facilitates their identification for optimizing a future RCT design and the procedures
involved. This allows saving unnecessary human resources and financial cost [26].

2. Materials and Methods
2.1. Study Design and Setting

We used a pilot RCT design with two parallel arms: a treatment group performing 20 min
aromatherapy footbaths and a usual care group for comparison. The participants were
recruited at a single birth center located in a metropolitan area in Japan between July 2019
and March 2020. This study was prospectively registered in the Clinical Trials Registry of
the University Hospital Medical Information Network in Japan “https://center6.umin.ac.jp/
cgi-open-bin/ctr/ctr_view.cgi?recptno=R000042638 (accessed on 12 June 2025)”, with initial
registration completed on 17 July 2019. This work was designed to carry out a feasibility study
of a new research methodology for conducting a future, large-scale RCT to assess the effects
of the repeated use aromatherapy footbaths on stimulating the onset of labor.

2.2. Pilot Randomized Controlled Trial
2.2.1. Participants and Sample Size

The inclusion criteria were low-risk pregnant women aged 20 years or older who were
planning to have a vaginal delivery, who were at least at 39 weeks of gestation but had
not yet experienced the onset of labor, and without any obstetric risks such as multiple
gestations, a history of cesarean section or stillbirth, and pregnancy complications including
pregnancy-induced hypertension, gestational diabetes, or fetal diseases. The exclusion
criteria were pregnant women with (1) olfactory disorders, (2) mental illness, or (3) known
allergies to plants, aromatherapy products, or multiple foods or drugs. Women who had
olfactory disorders (1) can have impairment in the recognition of essential oil scents and
were excluded. Women who had mental illness (2) were excluded to avoid unnecessary
psychological burden caused by research participation. Additionally, to minimize the risk
of allergic reactions potentially induced by the research procedure, women who had known
allergies (3) were excluded. A researcher or a research assistant confirmed (1), (2), and (3)
during research explanation. Given that the intervention commenced at 39 weeks and 0 days
of gestation in the treatment group, recruitment of pregnant women was conducted before
reaching this gestational age.

A patch test of the essential oils used in the treatment group was applied to the
participants after agreeing to participate in this study. The participants were checked for
any allergic reactions 15–20 min and 72 h after the application of the essential oils. If there
was a positive reaction, research participation was discontinued.

The present study did not require a sample size calculation, being a feasibility
study [26]. Nevertheless, as other feasibility studies have indicated, a sample size of
6 to 15 participants per group was deemed sufficient to obtain adequate data for a feasi-
bility analysis [27–34]. Recruitment was planned to be closed upon reaching this target
sample size or when sufficient interview data on the feasibility of the new research method
were collected.

2.2.2. Randomization and Masking

Eligible participants were randomly assigned in a 1:1 ratio to either the treatment
group or the usual care group with simple randomization using a web-based randomization
system “https://autoassign.mujinwari.biz (accessed on 12 June 2025)”. Following random-
ization, a detailed explanation of the assigned intervention was provided by a researcher
or a research assistant. Blinding of the participants was not possible because of the nature
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of the intervention. Masking of the staff at the setting facility was not implemented in this
study, but will be carried out in future studies. The masking will be conducted by limiting
the information shared with the facility staff to whether an individual is participating in
the study, and asking the facility staff and the participants not to confirm the participants’
assignment from each other.

2.2.3. Intervention

The participants in both the treatment group and the usual care group received the
same standard care. Figure 1 shows the intervention difference between the treatment
group and the usual care group which commenced from 39 weeks and 0 days of gestation
to the onset of labor. Figure 2 shows the procedure of the treatment group from preparation
to the use of aromatherapy footbaths. The footbath procedure followed the steps in our
previous study [14]. However, each footbath was prepared, performed, and cleaned by
the participants themselves at their home and not by researchers at a study setting. After
completion of the footbath, the participants dumped the warm water out of the footbath
tub over the plastic bag. The participants did not need to wash the footbath tub with a bath
detergent as long as the footbath water splashed on the footbath tub. A new plastic bag
was used with each footbath.

 

vs. 
Treatment group 

Participants performed aromatherapy  

footbaths twice a day (morning and afternoon). 

Usual care group 
Participants were asked to avoid 

aromatherapy footbath. 

Figure 1. Interventions in the treatment group and the usual care group.

2.2.4. Data Collection

Following the planned future RCT, we similarly collected outcome data, adverse
events, basic characteristics, and intervention adherence. As for the outcome data, labor
induction, delivery week, labor and delivery duration, labor augmentation, and delivery mode
were extracted from the medical records. As for the adverse events, allergic reactions of
the skin when soaked in the footbath were monitored in the treatment group [35,36]. The
participants in the treatment group were instructed to contact the midwives of the setting
facility and then the researchers, and to discontinue further aromatherapy footbaths if
they experienced any skin symptoms. Data on the basic characteristics and intervention
adherence were collected using a self-administered questionnaire or medical records. This
questionnaire was provided to the participants in both the treatment and usual care groups
after the group assignments. They were asked to complete and return the questionnaire by
postal mail within 40 days postpartum.

2.2.5. Analysis

The present study focused on evaluating the feasibility of a new research method-
ology for conducting a future, large-scale RCT. Therefore, statistical analysis was not
necessary [26,37]. For the future RCT, the outcomes between the treatment and usual care
groups will be compared using statistical software R for Windows.
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Treatment group 

1) The supplies were sent to the home of each participant by the researchers. The participants 
used their own warm water and chair when performing the aromatherapy footbath. 

2) The aromatherapy footbath was prepared as  
follows: add 1 spoonful (approximately 6 g) of salt, 
four drops (approximately 0.2 mL) of clary sage  
essential oil (Pranarōm), and two drops  
(approximately 0.1 mL) of lavender essential oil 
into the designated container. The salt serves as 
an emulsifier in the warm water. 

 

 

3) Close the lid of the container and shake the  
container well to thoroughly mix the salt and  
essential oils. 

 

4) Place a plastic bag inside the footbath tub. 

 

5) Fill the footbath tub covered with the plastic bag 

with warm water (42℃) up to the 12L line on the 

tub. Check the water temperature with a  
thermometer. 

   
6) Pour the mix of salt and essential oils from the  

container into the warm water in the footbath tub. 

  
7)  Use the footbath for 20 minutes, keeping the  

plastic bag closed to the leg to prevent the warm 
water from cooling. The depth of the footbath water 
should be up to the Sanyinjiao acupuncture point. 

 
   

Figure 2. Procedure of the treatment group.
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2.3. Investigation of Feasibility
2.3.1. Data Collection for Investigating Feasibility

For the present assessment of feasibility, it was recommended to use a multifaceted
approach [38], incorporating quantitative and qualitative research methods [24,31,39].
We used both quantitative and qualitative research methods to collect data regarding
feasibility. The feasibility of the new research methodology was investigated across the
following domains: acceptability, demand, implementation, practicality [24], process, resources,
and management [26]. A detailed overview of the data collection, data collection timing, and
data collection methods for each feasibility domain is described by Andreassen et al. [31] in
Table 1.

Table 1. Data collected for investigating the feasibility of the new research methodology and collec-
tion methods.

Feasibility Domain Data Collected Data Collection Timing Data Collection Method

Acceptability
To what extent is the treatment
judged as suitable, satisfying, or

attractive to pregnant women and
setting staff?

Satisfaction with the treatment
Preference for conducting the

treatment for
future pregnancy

Whether participants would
recommend the treatment to

pregnant women
After delivery

Interview with the
participants in the
treatment group

Sense of adaptation with the
facility’s culture

Advantages/disadvantages of
conducting the intervention in

the facility

Interview with the midwives
of the facility

Demand
To what extent is the treatment

likely used?

Interest in and intention for
conducting the treatment Before randomization

Records from oral questions
to the participants by

researchers

Implementation
To what extent can the treatment be
successfully delivered to pregnant

women?

Degree of execution

After delivery

Self-reported questionnaire
from the participants in

both groups
Success or failure of execution

Resources needed
to implement

Factors affecting
implementation ease

or difficulty

Interview with the
participants in the
treatment group

Practicality
To what extent can the treatment be
carried out with pregnant women

using existing means, resources, and
circumstances and without outside

intervention?

Ability of the treatment group
to carry out the treatment

Whether the treatment could
be performed without

supplies provided After delivery

Interview with the
participants in the
treatment group

Financial costs of research
execution

Records by researchers

Process
Key to success

Research participation rate
(within the recruited eligible

women who consented to
participate/recruited eligible

women)

Before randomization Records by researchers
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Table 1. Cont.

Feasibility Domain Data Collected Data Collection Timing Data Collection Method

Resources
Time and resource problems

Follow-up rate

After delivery

Data from medical records by
researchers and self-reported

questionnaire from the
participants in both groups

Appropriateness of the
eligibility criteria
for participants

Records by researchers

Understanding of documents
including research

explanation, instructions for
the treatment, and

questionnaire
Time required to complete

the questionnaire

Interview with the
participants in the
treatment group

Missing values or unintended
responses in questionnaire

Self-reported questionnaire
from the participants in

both groups

Management
Potential human and data

management problems

Overload of the study
execution for researchers

Handling of research supplies
Required assistance

availability by facility
Capturing data for pilot RCT

using software

After delivery
Records by researchers

Facility willingness and
capacity to collaborate

Issues being raised in a facility

Interview with midwives of
the facility

RCT: randomized controlled trial. Self-reported questionnaires from both the treatment and usual care groups
and data from research records by the researchers were collected in the present pilot RCT.

Data collection methods included the use of self-reported questionnaires from both the
treatment and usual care groups, research records by the researchers, and semi-structured
interviews. The interviews were administered individually in a semi-structured format
and lasted for approximately 30 min with the participants in the treatment group within
two months postpartum and with the midwives in the setting facility within one month
after the completion of data collection for the pilot RCT. All interviews were recorded
and transcribed.

2.3.2. Feasibility Evaluation

Quantitative data obtained from the research records by the researchers and self-
reported questionnaires were shown in descriptive statistics. Qualitative data obtained from
the interviews and self-reported questionnaires were extracted and categorized by content
representing each feasibility domain. Based on the findings from both the quantitative and
qualitative data, the feasibility of a future RCT was assessed in terms of participants and
the setting perspectives. Identified areas for improvement were also documented [26]. A
future RCT would be assumed feasible if the following criteria were met: acceptability, at
least half of the participants in the treatment group respond that they will perform the
footbath treatment in their future pregnancy and they would recommend the footbath
treatment to other pregnant women; process, the target research participation rate of 70% or
above is met; and resources, the follow-up rate of 80% or above is met [26,40].
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2.4. Ethics

This study was conducted in accordance with the ethical standards set forth in the
Helsinki Declaration of 1975 with approval by the Ethics Committee on Human Research
of Tokyo Healthcare University (Approval No.: 31-4A). Written informed consent was
obtained from all the participants. The participants in the treatment group received a
compensation for their time and effort amounting to ¥5000 for completing the interview and
returning the questionnaire, or ¥2000 for only completing and returning the questionnaire.
The participants in the usual care group received a token of appreciation.

3. Results
Figure 3 shows the flow diagram of the participants from enrollment to analysis in

the present pilot RCT following the CONSORT 2010 statement: extension to randomized
pilot and feasibility trials [25]. Table 2 shows the basic characteristics of each group. Table 3
shows the outcome data collected following a pilot RCT method. There were no participants
with positive allergic reactions in the patch test or participants with skin symptoms in the
treatment group. Changes in the methods were not performed after commencement of the
study. The interviews were successfully conducted with all six women in the treatment
group who completed the intervention and with two midwives at the setting facility. The
recruitment was closed when the interviews with seven women were anticipated to be
obtained in the treatment group. The subsequent sections detail the findings for each
feasibility domain.

Figure 3. Flowchart showing intervention profile. n: number of participants.
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Table 2. Basic characteristics of the participants for each group.

Treatment Group (n = 6) Usual Care Group (n = 4)

Age (years) 34.3 (5.4) 35.7 (3.9)
BMI before pregnancy (SD) 22.2 (4.7) 20.4 (1.4)
BMI at delivery (SD) 26.0 (3.4) 24.0 (1.3)
Multipara 5 4
History of labor induction 0 0
History of labor augmentation 0 0
History of post-term delivery 0 0
Maternal history of post-term
delivery
None 4 4
Yes 0 0
Unknow 2 0
Paternal history of post-term
delivery
None 3 3
Yes 0 0
Unknow 3 1
Country of origin: Japan 6 4

Table 3. Outcome data collected following a pilot randomized controlled trial.

Treatment Group (n = 6) Usual Care Group (n = 4)

Labor induction (%) 0 (0) 0 (0)
Delivery week (SD) 39.8 (0.3) 40.1 (0.3)

Labor and delivery hours (SD) 6.0 (4.0) 3.3 (1.9)
Labor augmentation (%) 0 (0) 0 (0)

Delivery mode: spontaneous
vaginal delivery (%) 6 (100) 4 (100)

3.1. Acceptability
3.1.1. Acceptability Among Pregnant Women

Satisfaction with the treatment was assessed using a scale ranging from one (not
satisfied) to five (most satisfied). Five out of six women in the treatment group rated their
satisfaction as either four or five, with the remaining women rating it as three. All the
six women in the treatment group indicated that they would be willing to perform the
treatment in their future pregnancies, citing feelings of relaxation and comfort. However,
regarding recommending the treatment to other pregnant women, two of the six women
expressed willingness, whereas four of the six women expressed a neutral stance, citing
potential individual preferences for essential oil scents. They indicated that they would
only share their experiences of the treatment as a suggestion for pregnant women, not as a
recommendation.

3.1.2. Acceptance Among Staff in the Setting Facility

The midwives in the setting facility perceived that aromatherapy footbaths aligned
well with the facility’s culture. They highlighted the following advantages of conducting
the aromatherapy footbaths within the facility: the intervention provided an opportunity
to consider the implementation of aromatherapy into the facility’s care and it allowed
multiparous women in the treatment group to have a break from childcare and household
responsibilities by having their own time. However, the midwives had a feeling of regret
for the participants who were interested in performing the aromatherapy footbath but were
assigned to the usual care group.



Int. J. Environ. Res. Public Health 2025, 22, 950 10 of 17

3.2. Demand

Before randomization, all 15 participants answered the questions regarding demand.
Eleven participants (73.3%) expressed interest in the aromatherapy footbath, eight partici-
pants (53.3%) in stimulating the onset of labor, and four participants (26.6%) in stimulating
the onset of labor through the aromatherapy footbath. Three participants (20.0%) indicated
their intention to perform the treatment regardless of their study involvement.

3.3. Implementation

The intervention periods in the treatment group were varied from two days to
nine days. Only one primiparous woman who had a two-day of intervention period
was able to follow the treatment. Between 50% and 94% of the other women who were
all multiparous were able to perform the planned aromatherapy footbath. The primary
challenge for following the treatment was the difficulty in adjusting their schedules while
taking care of their older children. However, their partners provided assistance by caring
for the older children. The participants in the treatment group reported that promotion
(relaxation and sleep) and desire (early delivery) motivated them to adhere to the treatment.

3.4. Practicality

All women in the treatment group found the method for preparing and cleaning the
aromatherapy footbath to be feasible. Several suggestions for improvement were identified.
These included using a container with a wider opening for easier salt addition, utilizing
a mobile footbath tub with a drainage function to address the weight of the tub filled
with water, and providing clearer instructions on maintaining water temperature and
suggestions for activities during the 20 min treatment session.

Half of the women in the treatment group reported that they could perform the treat-
ment independently by purchasing the necessary items from physical or online stores. The
other half indicated that they could not perform the treatment independently because of a
lack of knowledge about where to purchase the items. There were no unexpected additional
costs incurred in the treatment group. The estimated cost for research execution in a future
RCT was ¥13,000 for each participant in the treatment group, which covers purchasing
and transportation of the treatment items, postage for returning the questionnaire, and
monetary compensation. The estimated cost was ¥200 for each participant in the usual care
group, which covers postage for returning the questionnaire and a token of appreciation.

3.5. Process

Of the thirty-three pregnant women initially assessed for eligibility, one woman was
excluded for not meeting the inclusion criteria and five women were missed as they could
not be provided an explanation of the study during the recruitment. Among the remaining
27 women recruited, 12 women declined to participate and 15 women participated and were
randomized in the study, resulting in a participation rate of 55.5%. After the randomized
allocation to each group, five participants (33.3%) in both groups could not continue the
study because they no longer met the inclusion criteria due to the onset of labor before
39 weeks of gestation.

3.6. Resources

In the case of resources, although the follow-up rate based on outcomes for a future RCT
was 100%, the return rate for the questionnaire was 90%, that is, nine out of ten participants.
The eligibility criteria for the participants were clear, with no ambiguous wording in
judging the criteria and no unnecessary criteria. All the participants in the treatment group
reported that the time required to complete the questionnaire was within 1–5 min upon
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their acceptance. They also indicated a clear understanding of all the study documents
including the research explanation, instruction for the treatment, and questionnaire. There
were no missing values or unintended responses in the questionnaire and data collection.

3.7. Management

The explanation during the recruitment took a maximum of 30 min for each participant.
There were no questions from the participants outside the recruitment explanation during
the study period. All supplies for the treatment group were prepared at the start of the
study and sent to each participant, the handling of which took a maximum of 5 min for
each participant. There were no issues in the coordination of the research supplies.

The midwives at the setting facility were asked to select the candidate participants
for the study, contact the researchers, and export the medical records, which were all
successfully completed. The midwives reported no issues in collaborating with the present
study. They indicated their ability and willingness to collaborate in a future RCT. The
outcomes of the pilot RCT could be assessed using R-4.4.2 for Windows.

4. Discussion
We conducted this study to investigate the feasibility of a new research methodology

designed for conducting a future, large-scale RCT. The feasibility domains that we inves-
tigated were acceptability, demand, implementation, practicality [24], process, resources, and
management [26]. The study methods were shown to be feasible for the participants and
staff in the setting facility. However, some of the domains for evaluating the feasibility by
the researchers, namely, acceptability and process, needed further improvements.

Regarding acceptability, the pre-set criteria were met, wherein at least half of the
participants in the treatment group would express their desire to use the treatment again in
their next pregnancy. Relaxing effect and comfort, the subjective benefits provided by the
treatment, are thought to have brought about the satisfaction and the desire. Other CAM
methods aimed at stimulating labor, such as breast stimulation [41], acupuncture, and
acupressure [42] are also possible options for pregnant women. Aromatherapy footbaths
are easier and more comfortable to perform than other options, and if the method of
implementation and evidence of benefits are established, aromatherapy footbaths will be
especially beneficial for pregnant women.

Acceptability at the facility is also feasible because the treatment fits within the facility’s
culture and provides an opportunity to expand the options for care provided at the facility.
On the other hand, the midwives were apologetic to some participating women who were
assigned to the usual care group and were unable to perform the treatment. In future
studies, this psychological burden to midwives can be reduced by masking the allocation
to the staff.

Regarding demand, over half of the participants expressed interest in labor stimulation
and aromatherapy. Other surveys have reported that 15.2% of women used aromatherapy
during pregnancy [43]. However, the percentage of expressing interest only and that of
actually using the treatment are different. A steady point is that pregnant women indicated
a consistently high demand for aromatherapy.

Regarding practicality, following the treatment method was shown to be feasible for
pregnant women. Furthermore, we could obtain suggestions for improvements on the
footbath items, which could only be realized when conducting a feasibility study. In terms
of obtaining the footbath items for the participants, it was found that the researchers need
to prepare the treatment items or provide complete information on where to purchase those
items in future studies. The cost will inevitably be higher in the treatment group than in
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the usual care group because essential oils are expensive. The present information on costs
will contribute to the development of more accurate plans for future studies.

Regarding resources, the pre-set follow-up rate of 80% or above was achieved in this
study. This follow-up rate is equivalent to the follow-up rate in previous studies [32,40]. The
results showed that the explanations of the inclusion criteria, outcome data collection, and
documents and questionnaire for the participants in the study methods were considered to
be appropriate.

Regarding management, since there were no additional questions from the participants,
the researchers were not required to respond unexpectedly. In addition, the treatment items
were sent smoothly. This study was carried out very smoothly that the midwives in the
setting facility also expressed their intention to cooperate in any future study. Moreover,
there were no participants who had allergic reactions during the recruitment or treatment.

We recognized some issues regarding the following three items: implementation, accept-
ability, and process. First, in terms of implementation, the adherence rate was low among the
participants in the treatment group, particularly among multiparous women. However, the
adherence rate was not that low compared with the adherence rates from other feasibility
studies [27,29,44,45]. In a previous study involving 15 participants who had diabetes, a low
adherence rate of 24% was shown when interventions of two to three muscle-strengthening
exercises per week were implemented for eight weeks, and an adherence rate of 48% was
found when interventions of at least 150 min of aerobic exercise per week were imple-
mented for 12 weeks [27], which imply that a smaller frequency of interventions results
in a higher adherence rate. We set the frequency of aromatherapy footbaths twice a day,
as the maximum frequency of actual usage [13]. In previous reports, the frequency was
varied from multiple use a day to once a week [10,46]. In reference to a previous study
showing that repeated breast stimulation increased salivary oxytocin level as CAM to
stimulate labor, the procedure was conducted once a day [23]. Therefore, the reduction
in the frequency of conducting aromatherapy footbaths to once a day can be considered
as a feasible countermeasure. Alternatively, as primiparous women are more likely to
exceed their due date than multiparous women [47,48], there can be a plan to conduct
research focused on primiparous women who more likely need stimulating the onset of
labor without changing the intervention.

Second, in terms of acceptability, the pre-set criterion that at least half of the pregnant
women would be willing to recommend the treatment to other pregnant women was not
met. It is important to note that the pregnant women who were not willing to recommend
the treatment only took a neutral stance to respect individual preferences, which did not
deny the acceptability of the treatment among pregnant women. Therefore, it is necessary to
reconsider the feasibility criteria in on the area of individual preferences.

Third, in terms of process, the participation rate of 55.5% did not meet the pre-set target
of 70% or above. In previous feasibility studies, the participation rates were reportedly
between 52.4% and 66.4% [32,40,49]. In another study where aromatherapy footbaths were
conducted twice on separate days for term pregnant women, the participation rate was
56.9% [14]. Compared with the participation rates from previous studies, our participa-
tion rate was not low. On the other hand, because of the nature of the intervention, it
is impossible to assign participants before 39 weeks of gestation to each group. Conse-
quently, after the randomized allocation, 33% of the participants went into labor before the
start of the intervention and were thus excluded based on the eligibility criteria. Another
potential consideration is that multiparous women could expect to have difficulties in
making schedule adjustments, as shown in the results of implementation, which can con-
tribute to the low participation rate. These items cause an imbalance in the number of
participants between the treatment group and the usual care group. Therefore, considering
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that the participants will be excluded after the assignment, a higher participation rate is
essential in a future study. To increase the number of participants, to achieve full-term
delivery, and to achieve balanced evaluation, further modification of the intervention and
a random allocation can be considered. The other CAM options of breast stimulation,
acupuncture, and acupressure for stimulating labor were previously used in pregnant
women over 36 weeks of gestation [41,42] or 38 weeks of gestation [23]. Considering all
together that CAM treatments have accumulated effects [14] and that full-term delivery
between 39 and 40 weeks of gestation has the best neonatal outcomes [1], the treatment
has to be started before term-pregnancy. Therefore, 37 or 38 weeks of gestation can be
a better timing for starting the intervention. Considering the imbalance in the analyzed
number of participants between the two groups and the low adherence rate in multiparous
women, a randomized allocation for the stratification of primiparous/multiparous women
and gestation weeks of pregnancy should be conducted. Furthermore, a future RCT can
involve multiple facilities to collect outcomes from a larger number of participants, which
will also require the stratification of the participants among the facilities.

Strengths, Limitations, and Future Research Directions

The strength of this study is that it followed the methodological tutorials and guides
for conducting feasibility studies based on existing feasibility studies, as reported previ-
ously [24,26]. Therefore, it can serve as a methodological reference for enhancing future
feasibility and CAM studies. The limitations of this study are fourfold. First, unlike a
future RCT, the staff at the setting facility were not masked. In the feasibility domain of
management, the intention to participate in a future study by the staff at the setting facility
may have differed depending on whether masking was performed. Second, this study was
conducted in a single facility. Accordingly, the judgment that acceptability and management
were feasible by setting might differ depending on facility culture and circumstances. Third,
the usual care group did not carry out aromatherapy footbaths without the essential oils
to save costs and maintain research execution. A better future design for conducting
the aromatherapy footbath in the usual care group is to follow the same instructions but
without the essential oils. Fourth, all the feasibility domains were not investigated. The
feasibility domains that were not investigated include adaptation, integration, expansion,
limited efficacy [24], and scientific effects [26]. In particular, an examination of limited efficacy
requires more participants than the participants of this study. Before investigating the rest
of the feasibility domains, planning to improve the study method has been conducted
using the following approaches: conducting stratified randomization, focusing on primi-
parous women as participants, early commencement of the intervention, less frequency of
aromatherapy footbaths in the treatment group, easier handling of the footbath tub, and
clearer instructions during the treatment. Furthermore, we should strictly determine the
number of participants to be recruited and the recruitment period based on the percentage
of the participants who will be excluded after the assignment.

A feasibility study is conducted to evaluate the methodology of an RCT before per-
forming the RCT, which might not show direct and new clinical medical knowledge. The
feasibility study, particularly in the first step, can use the qualitative data of subjective
perception that is not directly linked to medical outcomes [24,26,28,31,45,50]. Moreover,
the feasibility study method does not estimate treatment effects because such estimate may
be unrealistic and biased due to the limited number of participants [26]. A feasibility study
with a small number of participants should not lead to conclusions regarding the effects
of the treatment and such a study can have possible variations among the participants.
However, the number of participants of the present feasibility study is not smaller than
that of other feasibility studies [27–34]. The findings identified in the present feasibility
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study can serve as a foundation for refining the next steps of a future feasibility study. In
the subsequent research phases, careful attention has to be given to this possible variation
while investigating the remaining feasibility domains. An initial feasibility study facilitates
the identification of better study methods and leads to a more feasible, larger, and rigorous
RCT in the future.

Going another step further is the comparison of different modalities to induce labor.
Breast stimulation as one modality for inducing labor, categorized under CAM, has shown
cumulative effects in increasing oxytocin levels [23]. Given its efficacy, an RCT could be
conducted to compare the outcomes of repeated use of breast stimulation alone versus a
combination of aromatherapy footbaths and breast stimulation.

5. Conclusions
This study confirmed the feasibility of a new research methodology designed for con-

ducting a future, large-scale RCT for assessing the effects of the repeated use aromatherapy
footbaths on stimulating the onset of labor in terms of acceptability, demand, practicality, and
resources as feasibility domains. For the process and implementation domains, our findings
suggest the need for further improvements particularly in terms of making random alloca-
tion, the commencement timing and treatment frequency, and the participation criteria to
achieve higher adherence and participation rate. A second feasibility study with modifica-
tions based on this present feasibility study to investigate the rest of feasibility domains
including limited efficacy is warranted.
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