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Objective: To examine the impact of
reflexology foot massage using aromatic
oils on sleep quality in individuals with
poor sleep quality.

Design: Single-blind randomized con-
trolled trial.

Setting: Yoga and Naturopathy Medical
College and Hospital.

Participants: Forty adults (20 interven-
tion, 20 control) aged 30-60 years with
poor sleep quality were recruited. Inclu-
sion criteria included Pittsburgh Sleep
Quality Index (PSQI) scores >5 indicating
poor sleep quality.

Interventions: The intervention group
received daily 20-min foot reflexology
Mmassage using aromatic oils for 21 consec-
utive days. The control group participants
remained seated in a quiet room for 20
min daily, focusing on natural breathing,
for 21 consecutive days.

Main outcome measures: Sleep quality
was assessed using the PSQI at baseline
and post-intervention (day 22).

Results: Forty participants completed
the study (95% female, n =38) with a mean
age of 50.30 + 8.15 years. The intervention
group showed significant improvementin
PSQIl scoresfrom baseline mean14.25+2.8
to 10.30 + 1.4 post-intervention (p < 0.001),
while the control group demonstrated
minimal change from baseline mean
14.10 + 2.8 to 14.15 + 2.6 post-intervention
(p = 0.34).

Conclusions: Reflexology foot mas-
sage using aromatic oils significantly
improved sleep quality in individuals
with poor sleep quality. This intervention
shows potential as a safe, cost-effective
complementary therapy for sleep quality
enhancement.
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ogy; aromatherapy; complementary thera-
pies; massage therapy

INTRODUCTION

Sleep disorders represent one of the
most prevalent health challenges world-
wide, with poor sleep quality affecting mil-
lions of individuals across all age groups.()
According to recent epidemiological stud-
ies, sleep disturbances affect 20-30% of
the global population, with chronic sleep
problems impacting nearly one-third of
adults.? These sleep quality issues extend
beyond nighttime difficulties, significantly
affecting daytime functioning, cognitive
performance, emotional regulation, and
overall quality of life.®

The management of sleep disorders has
traditionally relied heavily on pharmaco-
logical interventions.() However, concerns
regarding side effects, dependency poten-
tial, and long-term safety have prompted
both health care providers and patients to
seek alternative therapeutic approaches.
This shift has generated considerable inter-
est in evidence-based complementary
therapies that can provide safe, effective,
and sustainable solutions for sleep quality
improvement.

Foot reflexology represents an ancient
therapeutic practice that has gained
scientific attention in recent decades.(®
This non-invasive technique involves the
systematic application of pressure to spe-
cific reflex points on the feet, each cor-
responding to different organs and body
systems. The underlying principle suggests
that stimulation of these reflex points can
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enhance circulation, reduce tension, and
promote physiological balance throughout
the body.(6”) Contemporary research has
begun to validate reflexology’s therapeu-
tic potential across various health condi-
tions, including stress reduction and sleep
enhancement.(®)

Aromatherapy, another well-established
complementary therapy, utilizes the
therapeutic properties of essential oils
extracted from medicinal plants. These
concentrated botanical compounds have
demonstrated measurable effects on the
nervous system, particularly in promot-
ing relaxation and reducing stress-related
symptoms.®) Specific essential oils, includ-
ing lavender, chamomile, and rosemary,
have shown promising results in sleep
research, with studies indicating their
potential to improve sleep onset, duration,
and quality.(101

The combination of foot reflexology with
aromatherapy presents a novel therapeu-
tic approach that may enhance the indi-
vidual benefits of each modality. While
reflexology provides physical stimulation
and promotes relaxation through manual
techniques, aromatherapy contributes
additional sensory engagement through
olfactory pathways that directly influence
the limbic system and sleep—-wake cycles.
Despite the theoretical foundation and
individual evidence supporting both thera-
pies, limited research has systematically
examined their combined effects on sleep
quality.(? This randomized controlled trial
was designed to address this research gap
by investigating the efficacy of foot reflex-
ology massage combined with aromatic
oils in improving sleep quality among
adults with poor sleep.

METHODS
Study Design and Setting

This single-blind randomized controlled
trial was conducted at Yoga and Naturopa-
thy Medical College and Hospital, Chennai
from June to December 2024. The study
protocol was approved by the institutional
ethics committee, and written informed
consent was obtained from all participants
prior to enrollment.

Participants

Adults aged 30-60 years with poor sleep
quality were recruited from the hospital

outpatient department. Eligibility was
determined using the Pittsburgh Sleep
Quality Index (PSQI), with participants
scoring =5 (indicating poor sleep quality)
eligible for inclusion.

Inclusion criteria

Men and women aged 30-60 years with
PSQI scores =5, willing to provide informed
consent and complete the study protocol,
were included in the study.

Exclusion criteria

The exclusion criteria were current use
of sleep medications or other therapeutic
treatments for sleep disorders; significant
comorbidities affecting sleep; pregnancy
or lactation; active skin infections or trau-
matic injuries of the feet; and inability to
complete study assessments.

Randomization and Allocation

Participants were randomly allocated
1:1 to intervention or control groups using
computer-generated randomization
sequences. Allocation concealment was
Maintained using sequentially numbered,
opaque, sealed envelopes (SNOSE tech-
nique). Due to the nature of the interven-
tion, participants and study personnel
could not be blinded to group assignment.
However, outcome assessors were blinded
to group allocation during data analysis.

Intervention group

Participants received daily 20-min foot
reflexology massage for 21 consecutive
days. The massage utilized a standardized
blend of essential oils (lavender, rosemary,
and chamomile in a 1:1:1 ratio) diluted to
5% concentration in sesame oil as the car-
rier. Each session included 10 standard-
ized massage movements (1 min each
per foot): warm-up twist, arch rubs, toe
bends, foot spread, heel cup, knuckle work,
thumb walk, pressure point stimulation,
toe massage, and completing strokes. All
treatments were administered by a trained
yoga and naturopathy doctor.

Control group

Participants remained seated in a quiet
room for 20 min daily, focusing on natural
breathing, for 21 consecutive days.

Outcome Measures

The primary outcome was sleep quality
assessed using the PSQI administered at
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baseline and day 22 (post-intervention).
The PSQI is a validated 19-item self-report
questionnaire evaluating seven com-
ponents: subjective sleep quality, sleep
latency, sleep duration, habitual sleep effi-
ciency, sleep disturbances, sleep medica-
tion use, and daytime dysfunction. Each
component is scored O-3, with total scores
ranging from O to 21; higher scores indicate
poorer sleep quality.

Sample Size

Sample size was calculated based on
anticipated mean difference in PSQI scores
of 3 points between groups, with a stan-
dard deviation (SD) of 3, power of 80%, and
alpha of 0.05, yielding 20 participants per
group.

Statistical Analysis

Data analysis was performed using R
software version 4.2.3. Descriptive statistics
were calculated for baseline characteristics.
Between-group differences in PSQI scores
were analyzed using independent t-tests.
Within-group changes were assessed
using paired t-tests. Statistical significance
was set at p < 0.05.

RESULTS
Participant Characteristics
The study included 40 participants with

a mean age of 50.30 years (SD 8.15). The
sample was predominantly female, with 38

TABLE 1. Details of the Study Participants

(95%) women and 2 (5%) men. The mean
height was 153.40 cm (SD 7.71), and the
mean weight was 64.05 kg (SD 13.64).

Group Comparisons

At baseline, the control and study groups
were similar across most characteristics
(Table 1), including age (p = 0.6), sex distri-
bution (p = 0.5), height (p = 0.3), and pre-
intervention PSQI scores (p = 0.6). However,
there was a significant difference in body
mass index (BMI) between the groups
(p = 0.032), with the study group having a
higher mean BMI (29.07 vs. 24.63).

Outcome Measure

The post-intervention PSQI scores
showed a statistically significant differ-
ence between groups (p < 0.001). The study
group demonstrated a more substantial
reduction in PSQI scores compared to the
control group (Figures 1 and 2), indicating
a potentially meaningful improvement in
sleep quality.

DISCUSSION

The study demonstrated statistically
significant improvements in sleep qual-
ity scores following the 21-day interven-
tion period, contributing to the growing
evidence base for non-pharmacological
approachesto sleep quality enhancement.
The lack of improvement in the control
group confirms that sleep quality dete-
rioration or maintenance of poor sleep

Characteristic Overall, N = 40 Control, n =20 Study, n =20 p-Value
Age, years 50.30+£8.15 4950+8.8 5110 £ 7.49 0.6
Sex 0.5
Female 38/40 (95%) 18/20 (90%) 20/20 (100%)
Male 2/40 (5.0%) 2/20 (10%) 0/20 (0%)
Height,cm 153.40 £ 7.71 153.85 + 9.44 152.95 £ 5.70 0.3
Weight, kg 64.05 £13.64 60.10 £10.68 68.00 £15.33 0.12
BMI 26.85+5.87 24.63 £ 4.17 29.07 £ 6.56 0.032
Pre-PSQl 14.58 +2.28 1410£2.8 14.25+25 0.89
Post-PSQI 12.44 +£2.48 1415+ 2.6 10.30 £ 1.42 <0.001

BMI = body mass index; PSQI = Pittsburgh Sleep Quality Index.
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FIGURE 1. Baseline PSQI comparison between the groups. Violin plots showing the distribution of baseline PSQI
scores for the control (n = 20) and study (n = 20) groups. PSQI = Pittsburgh Sleep Quality Index.

patterns occurs naturally without interven-
tion, establishing the necessity for active
treatment approaches.

Our findings align closely with recent
studies examining combined aromather-
apy and foot massage interventions. Kang
et al. (2022) investigated aroma foot mas-
sage using jojoba carrier oil and lavender
oil in older adults (=70 years) residing in
nursing facilities.(®) Their study demon-
strated significant improvements in sleep
quality scores. While their population dif-
fered from ours (institutionalized elderly
versus community-dwelling adults aged
30-60 years), both studies consistently
demonstrate the efficacy of combined
aromatherapy and foot massage for sleep
quality improvement.

Similarly, Unal Aslan and Altin (2022)
conducted a randomized controlled trial
examining the effects of combined foot
Mmassage and lavender aromatherapy
in stroke patients.%) Their three-group
design (foot massage + aromatherapy,
aromatherapy alone, and control) provided

valuable insights into the synergistic
effects of combined interventions. The
study found that foot massage combined
with aromatherapy was significantly
more effective than foot massage alone
in improving sleep quality and happiness
levels, and reducing fatigue (p < 0.05).
Crucially, their control group showed no
significant changesin sleep quality scores,
while both the active intervention groups
demonstrated improvements, with the
combined approach showing superior
efficacy. This pattern mirrors our results
and reinforces that active intervention is
essential for sleep quality improvement—
passive observation or expectation alone
are insufficient to produce meaningful
clinical changes.

While previous studies have examined
aromatherapy combined with general foot
mMassage, our study specifically employed
standardized foot reflexology techniques
targeting specific pressure points believed
to correspond to different body systems.
This approach differs from conventional
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FIGURE 2. Post-intervention PSQI comparison between the groups. Violin plots showing the distribution of post-
PSQI scores for the control (n = 20) and study (n = 20) groups. PSQI = Pittsburgh Sleep Quality Index.

foot massage by incorporating system-
atic pressure point stimulation based on
reflexology principles. Additionally, our tri-
component essential oil blend (lavender,
rosemary, and chamomile in equal ratios)
represents a unique formulation compared
to the single lavender oil used in previous
studies. The consistent findings across
diverse populations (healthy adults, elderly
residents, stroke patients) suggest robust
underlying mechanisms. The observed
improvements likely result from multiple
physiological pathways: foot reflexology
may activate parasympathetic nervous
system responses through mechanical
stimulation of peripheral nerve end-
ings,® while aromatherapy compounds
directly influence limbic system structures
involved in sleep—-wake regulation.(®) The
convergent evidence from multiple stud-
ies supports the hypothesis that combined
interventions produce additive or synergis-
tic effects through these complementary
mechanisms.

Limitations

The 21-day intervention period, while
showing immediate effects, does not
address long-term sustainability. The
inability to blind participants to group allo-
cation introduces potential bias, though
this limitation is shared with similar stud-
ies in this field and is inherent to manual
therapy research.

Future Directions

Future research should include active
control groups (such as general foot mas-
sage without aromatherapy) to isolate
specific therapeutic components. Com-
parative effectiveness studies examining
dose-response relationships, different
intervention frequencies and durations,
and various essential oil combinations
would inform optimal protocol develop-
ment. Multicenter trials with diverse
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populations and longer follow-up periods
are needed to establish definitive clinical
recommendations.

CONCLUSIONS

This study provides evidence support-
ing the efficacy of combined foot reflex-
ology massage with aromatic oils for
sleep quality improvement. The control
group’s maintained poor sleep quality
demonstrates that active intervention is
necessary for clinical improvement, while
the intervention group’s significant ben-
efits establish the therapeutic value of
this non-pharmacological approach. The
convergent evidence strengthens the
case for clinical implementation while
highlighting the need for larger, longer-
term studies to optimize treatment pro-
tocols.
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