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ABSTRACT

Foot therapy and Aromatherapy have been widely applied in complementary and
alternative medicine. Because foot massage work is characterized by prolonged
duration, high intensity, and repetitive force exertion, practitioners are prone to
occupational injuries caused by excessive hand load, which may further affect treatment
quality and their ability to sustain long-term practice.Therefore, this study aimsto develop
a foot massage tool that integrates foot therapy and Aromatherapy in order to reduce
hand burden and enhance massage quality. This study was conducted in three stages:
preliminary research, design development, and testing and validation. The preliminary
research stage included the investigation of massage techniques and theories, analysis
of existing tools, and the establishment of design specifications and objectives. The
design development stage involved ergonomic, mechanical, and appearance design.
Finally, prototype fabrication, ergonomic testing, and functional testing were carried
out to evaluate the feasibility of the product. The product developed in this study has
four main features: (1) a rolling mechanism that replaces direct finger pressure, thereby
reducing the load on the finger joints; (2) a stainless-steel roller ball design that provides
stable and even force application; (3) an integrated essential oil reservoir and automatic
oil dispensing mechanism, combining the effects of Aromatherapy and massage; and
(4) an ergonomically designed handle that enhances grip comfort, operational stability,
and efficiency.
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INTRODUCTION

Foot massage is a common wellness practice that can promote blood
circulation and lymphatic flow and enhance metabolic function (Embong
etal.,2015). It also provides physical and mental relaxation, thereby reducing
anxiety, stress, and pain (Stephenson et al., 2000). In addition, by improving
peripheral circulation, foot massage can increase skin temperature and
further induce psychological relaxation (Hun and Pack, 2010).
Aromatherapy is often regarded as a form of complementary and alternative
medicine and is commonly used to relieve psychological stress. Essential oils
are typically administered through inhalation or topical application during
massage; after volatilization, they stimulate the olfactory system and produce
corresponding regulatory effects (Kong, Evans, & Guevara,2009). Compared
with other types of massage, Aromatherapy massage has been reported to
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provide greater mental and physical relaxation (Wormwood, 1991). Studies
have also suggested that combining Aromatherapy with foot massage may
help reduce depression and anxiety and enhance overall relaxation (Kim and
Kim, 2012).

According to Aslan and Altin (2022), aromatherapy combined with foot
massage was more effective than foot massage alone in improving sleep
quality and well-being and in reducing fatigue among stroke patients. Eguchi
et al. (2016) reported that self-administered aromatherapy foot massage
reduced mean systolic and diastolic blood pressure as well as anxiety, with a
trend toward improved mental health and related quality of life. Wahyudin,
Khasanah, and Kamil (2022) also found that blood pressure showed a
marked decrease in patients with hypertension after receiving lavender
Aromatherapy foot massage.

Foot massage techniques can be broadly divided into two types: manual
therapy (MT) and tool-assisted methods using a massage stick. However,
hand injuries are the second most common work-related musculoskeletal
disorder among manual therapy professionals (Gyer & Inklebarger, 2018).
Foot massage practitioners must repeatedly apply force for prolonged periods
while maintaining sustained working postures, which increases the risk of
musculoskeletal injuries to the wrist, thumb, shoulder, and lower back (Jang
et al., 2006; Kruger et al., 2017; Busa et al., 2017). Albert, Currie-Jackson,
and Duncan (2008) investigated musculoskeletal injury risks among 502
licensed massage therapists in Canada and found that pain and discomfort
were most frequently reported in the wrist and thumb, followed by the lower
back, neck, and shoulder. These occupational injuries not only compromise
practitioners’ health but may also reduce service quality and long-term
work capacity, increase staff turnover, and ultimately exacerbate workforce
shortages in massage services.

To reduce hand workload, improve operational stability, and effectively
lower the risk of musculoskeletal injuries, preventive strategies such as
reducing reliance on manual therapy or developing new tools and devices
should be considered (Sharan & Ajeesh, 2012). This study aims to develop
a foot-massage tool that integrates foot therapy with Aromatherapy. The
proposed tool is expected to reduce the operator’s hand strain and enhance
overall massage quality.

METHODOLOGY

This study adopts a systematic design process for product design and
development, including three stages: preliminary research, design
development, and test verification. The preliminary research stage includes:
research of massage method and reflection area, analysis of existing massage
tools and setting design goals. The design development stage includes:
human factor design, mechanism design and appearance design to develop
a prototype. Test and verification stage: complete 3D modeling and model
making, and conduct use and function tests.
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DESIGN RESULTS

We collected, purchased, and comparatively analyzed a variety of massage
tools currently available on the market. These products were evaluated in
terms of function, structure, material, and appearance, and usability testing
was also conducted. Figure 1 shows commercially available foot massage
tools, which vary in form and method of operation and are mainly used for
foot pressing and pushing motions. The analysis of existing products indicates
that most of them focus primarily on basic massage functions, while there
is still room for improvement in ergonomic design, force stability, and the
integration of Aromatherapy. Based on these findings, the design objectives
of this foot Aromatherapy massage tool were established as follows: (1) to
replace the direct pressing contact between the finger joints and the foot with
a rolling mechanism, as shown in Figure 6; (2) to adopt a stainless-steel roller
ball at the tip of the massage tool to improve smoothness and durability, as
shown in Figure 6; (3) to incorporate a built-in essential oil reservoir with an
automatic oil dispensing mechanism to enhance convenience and continuity
during massage, as shown in Figure 8; and (4) to apply an ergonomic handle
design to improve grip comfort and operational stability, as shown in Figure 4.

\ A

b

Figure 1: Design of commercially available foot massage tools.

Figures 2 and 3 illustrate the overall appearance of the Aromatherapy
foot massage tool developed in this study. Figure 5 shows the usage scenario.
Figure 7 presents a transparent window for checking the remaining essential-
oil level. Figure 9 illustrates refilling the reservoir with massage essential oil.
Figure 10 shows the massage oil flow switch mechanism, allowing users to
close it when oil is not desired and open it when needed. Figure 11 presents the
essential-oil inlet open/close mechanism. Figure 12 provides the dimension
drawing of the Aromatherapy foot massage tool.
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Figure 2: Aromatherapy foot massage tool appearance design.
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Figure 3: Anti-slip grip design for the aromatherapy foot massage tool.

Figure 4: Hand grip method for the aromatherapy foot massage tool.

Figure 5: Use scenario of the aromatherapy foot massage tool.

Figure 6: Stainless-steel rolling ball design.

— Replenish massage oil

Figure 7: Transparent window to check remaining massage oil level.
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Figure 8: Built-in massage essential-oil reservoir.
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Figure 9: Refill the reservoir with massage essential oil.

Sealed massage
oil refill cap.

On/off mechanism =
to control oil flow.

Figure 10: Massage oil flow switch mechanism.

Massage oil port: Open

Massage oil port: Closed

Figure 11: Essential-oil inlet open/close mechanism.

Figure 12: Dimension drawing of the aromatherapy foot massage tool.
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CONCLUSION

This study adopted a series of design methods and processes to produce
design outcomes that met the intended expectations. The final design
passed both human factors testing and functional testing and achieved the
original design goals. The developed product has the following features: (1)
This product uses a rolling mechanism to replace the contact and pressure
between the finger joints and the feet, which can effectively reduce the load
on the massage therapist’s finger joints and alleviate the problem of calluses
on the finger joints caused by long-term force application. (2) The stainless-
steel rolling ball at the tip of the massage tool provides stable and evenly
distributed force, allowing smoother interaction with the massaged area of
the foot. (3) This product is designed with a massage oil storage tank and
an automatic oil replenishment mechanism, which can continuously release
massage oil during rolling operation, combining the effects of aromatherapy
and massage. (4) The ergonomic design of the handle can improve the
comfort and stability of the massage therapist’s grip, improve the efficiency
of operation, and reduce the hand load during long-term operation.
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