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Abstract

Obijectives

The aim of this study was to investigate the effects of aroma foot massage on blood pres-
sure, anxiety, and health-related quality of life (QOL) in Japanese community-dwelling men
and women using a crossover randomized controlled trial.

Methods

Fifty-seven eligible participants (5 men and 52 women) aged 27 to 72 were randomly
divided into 2 intervention groups (group A: n = 29; group B: n = 28) to participate in aroma
foot massages 12 times during the 4-week intervention period. Systolic and diastolic blood
pressure (SBP and DBP, respectively), heart rate, state anxiety, and health-related QOL
were measured at the baseline, 4-week follow-up, and 8-week follow-up. The effects of the
aroma foot massage intervention on these factors and the proportion of participants with
anxiety were analyzed using a linear mixed-effect model for a crossover design adjusted for
participant and period effects. Furthermore, the relationship between the changes in SBP
and state anxiety among participants with relieved anxiety was assessed using a linear
regression model.

Results

Aroma foot massage significantly decreased the mean SBP (p = 0.02), DBP (p = 0.006),
and state anxiety (p = 0.003) as well as the proportion of participants with anxiety (p =
0.003). Although it was not statistically significant (o = 0.088), aroma foot massage also
increased the score of mental health-related QOL. The change in SBP had a significant and
positive correlation with the change in state anxiety (p = 0.01) among participants with
relieved anxiety.
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Conclusion

The self-administered aroma foot massage intervention significantly decreased the mean
SBP and DBP as well as the state anxiety score, and tended to increase the mental health-
related QOL scores. The results suggest that aroma foot massage may be an easy and
effective way to improve mental health and blood pressure.

Trial Registration
University Hospital Medical Information Network 000014260

Introduction

Mental stress and anxiety are major causes of hypertension and mortality from cardiovascular
diseases. For example, the Whitehall IT Study, a cohort study of 7268 British men and women,
showed that perception of stress was associated with an increased risk of coronary heart disease
and found that those with perceived stress had a double the risk of coronary heart disease than
those without perceived stress [1]. Moreover, acute mental stress has been shown to trigger car-
diac catastrophes such as acute myocardial infarction and sudden death [2]. According to
Walker et al., each year 14% of deaths worldwide (approximately 8 million deaths) are ascribed
to mental disorders such as anxiety and depression [3]. Furthermore, according to the Japanese
Ministry of Health, Labour and Welfare, in 2014, more than 60% of workers reported feeling
stress, anxiety, and worry. Therefore, it is important to reduce mental stress and anxiety to
increase quality of life (QOL) and prevent cardiovascular diseases.

Although aromatherapy is often referred to as complementary and integrative medicine, it
is one of the many ways to relieve mental stress. Aroma essential oils are generally inhaled or
massaged into the skin, and the oil vaporizes and stimulates the olfactory system [4]. Conse-
quently, according to a Cochrane review [5], essential oils have many effects including calming
and de-stressing effects as well as promoting relaxation and sleep. For example, a previous
study reported that inhalation of ylang-ylang, a frequently used aroma oil, decreased blood
pressure (BP) in healthy men who participated in a randomized controlled trial (RCT) [6].
Similarly, an RCT crossover study conducted with 36 female high school students showed that,
the stress levels in the intervention group decreased significantly compared to the placebo
group after inhalation of aroma essential oils [7]. Furthermore, studies have shown that ambi-
ent odors of lavender and orange decreased anxiety and lightened mood in a dental office [8],
and massages with aroma oils promoted skin absorption of the oils [9] stimulating blood and
lymphatic circulation, improving the oxygen and nutrient supply, relaxing muscle tone, and
relieving emotional stress [10]. One study found that receiving an aroma body massage once a
week for 4 weeks and applying aroma cream on the arms, legs, and abdomen daily reduced BP
among participants [10]. Similarly, an open, semi-comparative trial with 12 breast cancer
patients showed that anxiety, as measured by the State-Trait Anxiety Inventory (STAI), was
significantly reduced after a 30-minute aroma body massage by skilled therapists [11]. More-
over, aroma massages twice a week for 4 weeks improved prefrontal cortex dysfunction and
mild depression in 5 patients with depression [12]. These findings indicated that aroma mas-
sage is associated with a more relaxed mental condition as well as decreased BP and anxiety.

In light of these findings, the number of studies that have assessed the effect of aromather-
apy on BP and anxiety in healthy volunteers using RCT methods is limited although there are
many studies concerning the efficacy of aromatherapy. Accordingly, the aim of this study was
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