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Introduction: Addressing immune chal-
lenges and stress in young adultsis crucial
due to the impact of academic and early
career pressures. Self-massage, a cost-
effective technique, may provide health
benefits.

Objective: This study aimed to inves-
tigate the effects of self-massage on
immune function, stress, and quality of
life in young adults. Secondary objectives
included evaluating the feasibility, adher-
ence, and safety of the intervention.

Methods: A total of 38 healthy young
adults (58% women, aged 18-26 years)
were randomly assigned to a self-massage
group (n =18) or a control group (n = 20)
for an 8-week intervention. Outcome mea-
sures included immune status, perceived
immune function, perceived health, stress
levels, and quality of life, which were
analyzed using mixed-effects repeated
measures analysis of covariance (ANCOVA)
with the pretest as a covariate.

Results: The self-massage group adhered
to the protocol without adverse events. The
self-massage group demonstrated sig-
nificant improvements in immune status
compared to the control group (p = 0.044)
and a significant within-group change
(p = 0.028). While significant time effects
were observed for all outcomes, within-
group improvements were noted only for
perceived immune status (p = 0.032) and
perceived general health (p = 0.022) in the
self-massage group.

Conclusion: Self-massage enhances
immune function and perceived general
health in young adults, offering an effec-
tive approach. Future research should
incorporate objective measures of the

immune system, examine its long-term
effects, and investigate its integration with
other relaxation techniques to validate
and expand these findings.
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INTRODUCTION

Maintaining a robust immune system
is crucial for protecting against infections,
particularly in young adults often exposed
to stressors such as academic pressure,
career challenges, and lifestyle changes.(-3)
Stress negatively affects immune func-
tion, making individuals more susceptible
to infections and impairing their overall
quality of life.*% Young adults, typically
defined as those aged 18-26 years,3) expe-
rience increased stress levels, which can
compromise their immunity and well-
being.>®) The interplay between stress and
immune function is complex, involving
various physiological pathways that can
lead to weakened immune responses and
increased vulnerability to illnesses, further
affecting quality of life. Stress activates the
hypothalamic—pituitary—adrenal axis and
the sympathetic nervous system, leading
to the release of cortisol and other stress
hormones that can suppress immune
function.”) Chronic stress can impair the
body’s ability to mount effective immune
responses, making stress management a
critical component of health promotionin
young adults. Therefore, it is essential to
support young adults in developing strat-
egies to enhance their immune function,
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Manage stress effectively, and improve
their overall quality of life.

Historically, massage has been utilized in
various cultures for its therapeutic benefits,
and contemporary research supports its
effectiveness in promoting relaxation and
enhancing physiological and psychological
well-being.(8) Massage therapy combines
hands-on techniques and non-hands-on
elements, such as health promotion and
education, with its outcomes influenced by
therapeutic relationships, communication,
the therapist's expertise, and the treatment
environment.®) Massage has been widely
used across cultures for its therapeutic ben-
efits. Contemporary research supports its
effectiveness in reducing stress, alleviating
pain,and enhancing immune function.(9M
Studies also suggest that massage can
stimulate blood circulation, promoting the
efficient delivery of nutrients and oxygen
to cells, which is crucial for maintaining a
strong immune response.(2 Additionally,
mMassage therapy has also shown positive
effects on the immune system by increas-
ing lymphocyte count and enhancing
natural killer cell activity, which are crucial
components of the body’s defense mecha-
nism against pathogens.(® Furthermore,
the beneficial effects of massage therapy
are likely attributed to the stimulation of
pressure receptors, which enhance vagal
activity and reduce cortisol levels.(19)

Although massage therapy is well
known for its therapeutic benefits across
diverse populations, including infants,(4
children,@ adolescents,*) and elderly indi-
viduals,®) physiological and psychosocial
characteristics vary significantly across
life stages. Asimmune function and stress
responses evolve from infancy through
adulthood,>7) there is a pressing need for
focused research to evaluate how massage
therapy influences immune health and
stress management in young adults.

While professional massage therapy
offers significant benefits, it often requires
substantial resources, including the avail-
ability of trained practitioners, access to
dedicated facilities, and scheduling flex-
ibility. Additionally, the financial cost of
professional massage sessions can vary
widely depending on location, practitioner
expertise, and session duration, making it
less accessible for some individuals. These
barriers underscore the need for more
practical and cost-effective alternatives,
such as self-massage, which eliminate
these resource and cost constraints. Stud-

ies suggest that self-massage techniques,
whether performed with(17) or without
tools,(1819) promote relaxation,(®) alleviate
pain,618) and enhance physical function.(9
Kanpumasatsu, a straightforward method
involving body rubbing with a dry towel, is
a self-administered practice that encour-
ages relaxation and may support immune
health, although the underlying mecha-
nisms are not yet fully understood.(19
Similarly, self-massage of the knee with
ginger oil has been found to reduce pain
and improve daily functioning in individu-
als with knee osteoarthritis. This technique
is easy to learn and can be practiced at
home as a complementary treatment.(18
Combining self-massage with stretching
has been shown to enhance flexibility more
effectively than stretching alone, particu-
larly in middle-aged adults with limited
flexibility, using self-applied techniques.(?
Traditional Thai self-massage, using a Wilai
mMassage stick, has demonstrated effec-
tiveness comparable to ibuprofen in reliev-
ing pain and improving muscle condition
in individuals with upper back trigger
points, providing an accessible self-care
option.(®) Advanced technologies, such
as self-propelled massage devices, offer
additional options for massage therapy
but may be less accessible due to their
technological complexity and potential
costs.1”) For many, manual self-massage
remains a practical, affordable, and effec-
tive choice for managing pain and promot-
ing relaxation.

Given the public health significance of
stress management and immune sup-
port, particularly among young adults, it
is essential to investigate accessible inter-
ventions, such as self-massage, to address
these needs. This study explores the effects
of self-massage on stress, immune func-
tion, and quality of life in young adults. The
hypothesis is that self-massage enhances
immune function by modulating immune
responses and mitigating the suppressive
effects of cortisol and other stress hor-
mones, thereby reducing stress. Improved
immune function and stress levels are
further hypothesized to contribute to
better physical and psychological health,
ultimately enhancing overall quality of life.
Unlike prior studies that focus on objective
biomarkers, this research utilizes validated
subjective tools to assess perceived health
and well-being. This study, thus, aims to
evaluate the effect of self-massage on
immune function, perceived health, stress
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levels, and quality of life in young adults.
Additionally, the study aims to assess the
feasibility, adherence, completion, and
safety of the self-massage intervention.
The findings of this study are expected to
serve as a basis for future large-scale stud-
ies and guide health-care professionals
in recommending self-care practices for
stress management and immune support
in young adults.

METHODS

Study Design, Participants, Sample Size
Calculation, and Ethical Considerations

This study was a randomized controlled
trial designed to investigate the effect of
self-massage on immune function, stress,
and quality of life among healthy young
adults aged 18-26 years. Exclusion criteria
included pregnancy and the presence of
chronic diseases (e.g., autoimmune disor-
ders, cancer). Participants were recruited
through brochures posted on social media
and via the authors’ networks.

The sample size was calculated based
on an estimated effect size of 1, a signifi-
cance level of 0.05, a power level of 80%,
and a two-tailed hypothesis. This calcula-
tion resulted in @ MinimumMm sample size
of 17 participants per group. Anticipating
a 15% dropout rate, 20 participants were
recruited per group. They were then ran-
domly assigned to the self-massage group
(20 participants) or the control group (20
participants).

All participants received informed con-
sent. This study received approval from
the Medical and Health Research Ethics
Committee of Universitas Gadjah Mada &
Dr. Sardjito General Hospital under refer-
ence number KE/FK/0378/EC/2021. The
study is registered with Open Science
Framework (https://osf.io/h42je/).

Allocation, Blinding, and Participants
Flowchart

At the commencement of the study, par-
ticipants were randomly assigned to either
the self-massage or control group, with a
1:1 allocation ratio used. Randomization
was conducted using a mobile app with a
random number generator designed for
Android devices. The authors generated
the allocation sequence, assigned par-
ticipants to groups, and delivered the pro-

gram; thus, they were not blinded to group
allocation. However, research assistants
and statisticians remained blinded, utiliz-
ing neutral identifiers and de-identified
data during statistical analyses. Figure 1
illustrates the flow of participant recruit-
ment.

Self-Massage Protocol

The self-massage was conducted over
an 8-week period. Participants in the
treatment group were initially trained
in the self-massage techniques by the
researchers and provided an illustrated
guide containing detailed instructions.
They attended two training sessions to
ensure proper technique. They were then
instructed to practice self-massage twice
daily, in the morning and evening, with
each training session lasting approxi-
mately 30 min. After being trained and
provided with the illustrated guide, par-
ticipants were asked to conduct the self-
Massage techniques twice daily for 15 min.
All maneuvers were conducted for 5 s
and then rested for 3 s, three times. Each
maneuver was conducted for 5 s, followed
by a 3-srest, and repeated three times. This
protocol was developed in collaboration
with experienced massage therapists and
was piloted for feasibility and adherence.
Targeted points, based on acupressure
theory, were selected for their potential
benefits in immune support and stress
relief, ensuring the protocol strikes a bal-
ance between practicality and theoretical
effectiveness. Figure 2 illustrates the self-
massage protocol.

The control group, on the other hand,
did not receive any intervention but was
encouraged to maintain their usual rou-
tines.

Outcome Measures, Instruments, and Data
Collection Schedule

The primary outcomes were collected
at baseline (pretest) and after the 8-week
intervention period (posttest). The primary
outcome measures were immune status,
perceived immune function, perceived
health, stress levels, and quality of life.

Immune status

Immune status was assessed using the
Immune Status Questionnaire (1SQ).(29
The ISQ is a concise self-report instru-
ment designed to evaluate immune fit-
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[ Enrollment ]

Assessed for eligibility (n=152)

Excluded (n=12)

0 Not meeting inclusion criteria (n = 12)

Randomized (n =40)

v [

FIGURE 1. Flow of participants’ recruitment.

ness through seven items: common cold,
diarrhea, sudden high fever, headache,
Mmuscle and joint pain, skin problems, and
coughing. Each item is scored on a 5-point
Likert scale, ranging from O (never) to 4
(almost always), resulting in a total score
of 0-28. This total score is then converted
to a O-10 scale based on the developer’s
criteria. Additionally, the ISQ asks partici-
pantsto rate their perceived general health
and perceived immune functioning on a
10-point Likert scale. In Indonesia, the ISQ
demonstrated strong internal consistency
with Cronbach’s alpha values of 0.87 and
0.82 across two surveys and high test—
retest reliability with intraclass correlation
coefficients ranging from 0.70 to 0.88.(2)
A confirmatory factor analysis revealed
that the original structure required modi-
fication to achieve a better fit (root mean
square error of approximation (RMSEA)
= 0.069).2) The ISQ also showed strong
convergent validity with significant corre-
lations between individual items and total

| Allocation ] v
Allocated to the self-massage group (n =20) Allocated to control group (n = 20)
v [ Follow-Up ] v
]
Lost to follow-up (n=2) Lost to follow-up (n=0)
Discontinued intervention (n = 0) Discontinued intervention (n =0)
v [ Analysis ] v
Analyzed(n=18) Analyzed (n=20)
1 Excluded from analysis (n =0) 0 Excluded from analysis (n =0)

scores (ranging from 0.63 to 0.82), aswell as
with perceived general health (-0.65) and
perceived immune functioning (-0.51).20

Stress

Stress levels were assessed using the
Perceived Stress Scale (PSS), which evalu-
ates participants’ perception of stress over
the past month through 10 items.(?2) Each
itemisrated on a 5-point Likert scale rang-
ing from O (never) to 4 (very often), result-
ing in a total score ranging from O to 40.
The Indonesian version of the PSS was vali-
dated among midwives in primary health
care, demonstrating sufficient reliability
(Cronbach’s alpha = 0.78).23) In this con-
text, the mean perceived stress score was
16.5 (standard deviation = 5.08), indicating
moderate levels of stress.(23) The PSS also
showed good internal consistency (Cron-
bach’s alpha > 0.7) and strong test-retest
reliability (Pearson correlation coefficient =
0.69), confirming that it is a reliable tool for
measuring perceived stress in Indonesia.(2?)
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FIGURE 2. The self-massage procedure.

Quality of life

Quality of life was assessed using the
Short Form 12 (SF-12) Health Survey, a con-
cise version of the SF-36 designed to mea-

sure health-related quality of life across
eight health domains: physical function-
ing, role physical, bodily pain, general
health, vitality, social functioning, role
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emotional, and mental health.?4) These
domains are grouped into two summary
scores: the physical component summary
(PCS-12) and the mental component sum-
mary (MCS-12).2% |In Indonesia, the SF-12
was translated and culturally adapted
for use in middle-aged and older adults,
demonstrating strong reliability (PCS-12 =
0.72, MCS-12 = 0.73) and high test-retest
reliability (PCS-12 ICC =0.88, MCS-12 ICC =
0.75).29) A confirmatory factor analysis
revealed a good fit (RMSEA = 0.04), sup-
porting the validity of the model.(2%)

Secondary outcome measures

Adherence was measured based on the
number of weekly self-massage sessions
completed by each participantin the treat-
ment group, with a minimum adherence
threshold set at 75% of the total sessions.
Participants reported their session comple-
tion via weekly phone check-ins conducted
by the researchers. Safety was evaluated by
monitoring any adverse events reported
throughout the intervention period and
was confirmed during the weekly phone
check-ins.

Statistical Analysis

Descriptive statistics summarized par-
ticipants’ baseline characteristics. A mixed-
effects repeated measures analysis of
covariance (ANCOVA) was conducted to
examine the time effect (pretest and post-
test), treatment effect (treatment and con-
trol), and the interaction effect between
time and treatment on all outcome mea-
sures, with the pretest data included as
a covariate. The use of the pretest as a
covariate adjusts for baseline differences,
resulting in the treatment effect being cal-
culated as the change from the pretest to

TABLE 1. Participants’ Characteristics (n = 38)

the posttest, which aligns closely with the
time—treatment interaction effect. Simple
effects analysis was performed to com-
pare data between groups at each time
point and to assess changes from pretest
to posttest within each group. Statistical
significance was set at a p-value of <0.05,
and all analyses were conducted using IBM
SPSS Statistics for Macintosh, Version 29.0
(IBM Corp, Armonk, NY, USA).

RESULTS

Adherence, Safety Issues, and Participants’
Characteristics

All participants in the treatment group
met the adherence requirements, with
no significant adverse events recorded,
indicating the safety of the self-massage
intervention. Table 1T summarizes the
characteristics of participants in this
study, showing no significant differences
in sociodemographic or anthropometric
Mmeasurements between the treatment
and control groups. Out of 38 participants,
22 (58%) were women. There was no sig-
nificant difference in gender distribution
between the treatment groups (p = 0.78).

Randomized control trials

Table 2 and Figure 3summarize the main
interaction and simple main effect of self-
Massage versus a control intervention on
the outcome measures, as determined by a
Mixed-effects repeated measures ANCOVA
with pretest values as covariates, revealing
several significant findings. Figure 3 illus-
trates the estimated marginal means of
the outcome measures with the pretest as
the covariate. Table 2 further summarizes
time, the treatment effects, and simple
mMain effects.

Total Self-Massage Control p-value
Mean SD Mean SD Mean SD
Age (year) 233 14 228 17 23.7 1 0112
Weight (kg) 58.2 15 58.4 16.4 579 14.1 0.965
Height (m) 1631 8.1 163 9.2 163.2 71 0.965
Body mass 217 45 218 49 216 43 0.696
index (kg/m?)

SD = standard deviation.
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TABLE 2. Main, Interaction, and Simple Main Effects with Pretest as a Covariate (n = 38)

Outcomes Self~-massage Control  p-value Time Treatment Time *
(n=18) (n =20) Treatment

Immune Status Score Pre 6+29 59+2 1 <0.001 0.044 <0.001
Post 7.4+19 6+27 0.044
P 0.007 0.979

Perceived immune Pre 72+2 76 %1 1 <0.001 0.259 <0.001
Post 8.4+12 8+0.7 0.259
p-value <0.001 0.007

Perceived health Pre 69+2 72£11 1 <0.001 0.233 <0.001
Post 81+12 7.7 +1.3 0.233
p-value 0.001 0.054

Perceived stress scale Pre 48.8+81 497+75 1 0.006 0.264 0.002
Post 51.5+6.9 521+86 0.264
p-value 0.153 0.907

Physical component summary Pre 453+8.8 4331127 1 <0.001 0.962 <0.001
Post 481+81 416+11.8 0962
p-value 0.158 0.121

Mental component summary Pre 171+£5.7 158+ 45 1 <0.001 0.075 <0.001
Post 152+59 16.2+43 0.075
p-value 0.135 0.296

Note: Bold values denote significance (p < 0.05).

Table 2 and Figure 3 summarize the
mMain and simple main effects of self-mas-
sage versus control on various outcomes,
highlighting significant findings. For
immune status, the self-massage group
showed significant improvements com-
pared to the control group, with a treat-
ment effect (p = 0.044) and a significant
within-group improvement (p = 0.028);
in contrast, the control group showed
no significant change. For perceived
immune status, significant time effects
were observed across both groups (p <
0.001), with the self-massage group dem-
onstrating a significant within-group
improvement (p = 0.032), while the control
group showed no significant change. For
perceived general health, significant time
effects were noted (p < 0.001), with the
self-massage group showing a significant
within-group improvement (p = 0.022),
whereas the control group showed no
significant change. For perceived stress,
significant time effects were observed

(p = 0.0006), indicating a general improve-
mMent across participants; however, neither
group demonstrated significant within-
group changes. Similarly, significant time
effects were observed for the PCS and
MCS (p < 0.001 for both), but no significant
within-group changes were detected in
either the self-massage or control group.
These results suggest that improvements
in immune-related outcomes were spe-
cific to the intervention. In contrast, other
outcomes, such as perceived stress, PCS,
and MCS, reflected broader time-related
effects rather than treatment-specific
changes.

DISCUSSION

This research contributes to the grow-
ing body of literature on self-administered
mMassage by examining its specific impact
on stress, immune function, and quality
of life in young adults. While prior stud-
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ies have explored self-massage for stress
relief, this study uniquely integrates per-
ceived immune function and quality of
life as outcomes, addressing gaps in the
existing literature and offering insights

into its potential as an accessible and
sustainable intervention. The study found
that an 8-week self-massage intervention
significantly improved immune status,
perceived immune status, and perceived
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general health in the self-massage group.
However, the intervention did not result
in significant changes in perceived stress
levels or quality of life. Notably, high
adherence rates and the absence of
adverse events underscore the feasibility
and safety of self-massage as a self-care
practice.

This study found that self-massage sig-
nificantly improved immune statusamong
young adults, as measured by the ISQ and
perceived immune functioning. These
findings align with previous research
indicating that massage therapy can
enhance immune function. For instance,
a non-randomized controlled study on
spinal thermal massage found significant
enhancements in natural killer (NK) cell
activity, suggesting a potential for boost-
ing immune surveillance against viral dis-
eases and cancer.(®) Similarly, a systematic
review of massage therapy in individuals
with HIV/AIDS reported improvements in
immune function, including enhanced
CD4+ and NK cell counts.29) Another study
also highlighted the immune-boosting
effects of massage in children with HIV,
showing a significant increase in CD4+
CD25+ cells and NK cells.?”) While these
studies corroborate the positive impact
of massage on immune function, the cur-
rent study’s focus on young adults makes
a unigue contribution to the literature.
Future research should investigate the
long-term effects of self-massage on
immune function and assess its efficacy
across various age groups and health
conditions.

Stress levels decreased in both groups
during the intervention; however, neither
group showed significant pre-to-posttest
changes. This suggests that self-massage
offers general relaxation but lacks the
unigue stress-reducing effects typically
associated with professional massage.
Research has shown that tactile and inter-
personal elements, such as empathetic
touch and the release of oxytocin, signifi-
cantly enhance stress relief in professional
massage settings.(2829) By incorporating
both tactile and social dimensions, profes-
sional massage achieves notable reduc-
tions in stress markers.293) The absence of
these interpersonal factors in self-massage
likely limits its efficacy. Future research
could explore whether self-massage in
group settings or combined with mindful-
ness might replicate the benefits of profes-
sional massage.

The study found minimal impact on
the PCS and a slight upward trend in
the MCS, suggesting limited benefits for
physical health but potential for main-
taining mental well-being. In contrast,
several studies have shown significant
improvements in PCS due to professional
massage, with more varied outcomes
in MCS.(32-34) A study on hemodialysis
patients with restless leg syndrome using
aromatherapy massage reported broad
benefits in physical and mental symp-
toms, driven by reduced symptom sever-
ity and increased relaxation.®2 Another
study examined primary care patients
with chronic low back pain receiving
professional massage, finding sustained
PCS gains from pain relief but modest,
declining MCS improvements.33) A study
inwomen with chronic pelvic pain showed
that treatment with transverse friction
mMassage reduced pain and improved PCS
but did not affect depression scores.(3%)
The stronger outcomes in professional
massage reflect the benefits of tactile
precision and interpersonal interaction,
which self-massage lacks. To enhance its
effectiveness, self-massage can be com-
bined with complementary practices such
as mindfulness or professional guidance.
Future research should explore hybrid
approaches to improve both physical and
mental quality of life.

The overall finding of the study suggests
that self-massage is a feasible and safe
practice that can enhance immune func-
tion and perceived general health in young
adults. These findings are particularly rel-
evant for individuals seeking cost-effective
and accessible methods to support their
immune system and overall well-being.
Health-care professionals might recom-
mend self-massage as part of a broader
stress management and immune support
strategy. A major strength of this study isits
focus on a practical and scalable interven-
tion that individuals can easily integrate
into their daily routines. The randomized
controlled trial design and high adher-
ence rates strengthen the validity of the
findings. However, several limitations are
acknowledged, including a small sample
size, a short intervention period, and reli-
ance on self-reported measures. Future
research should address these limitations
by using larger samples, longer interven-
tions, and objective biomarkers, such as
cortisol levels and cytokines, to validate
findings and explore long-term effects. The
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reliance on self-reported immune function
Mmeasures may not fully capture physi-
ological changes, underscoring the need
for complementary objective markers to
provide a more comprehensive under-
standing of the effects of self-massage.
While the protocol was guided by the
acupressure theory and piloted for feasi-
bility, it lacked empirical validation for the
timing and repetition of maneuvers, sug-
gesting that future studies should inves-
tigate factors such as timing, intensity,
and targeted points to optimize benefits.
Additionally, the focus on healthy young
adults limits generalizability to populations
with chronic stress, immune deficiencies,
or other health conditions; expanding to
these groups could determine whether
self-massage offers different or more pro-
nounced benefits. Self-massage could be
implemented as a low-cost, accessible
intervention in workplace wellness pro-
grams, educational settings, or clinical
care to support stress management and
recovery, with digital tools such as apps or
instructional guides enhancing its reach
and effectiveness.

CONCLUSION

The findings suggest that self-massage
is a feasible and cost-effective interven-
tion for supporting immune function and
reducing stress; however, further research
is needed to confirm these benefits and
explore the underlying mechanisms. Over-
all, this study provides valuable evidence
supporting self-massage as a practical tool
for enhancing immune function and per-
ceived health, with implications for broader
health promotion and disease prevention
strategies. Future research should incor-
porate objective measures of the immune
system, investigate the long-term effects
of self-massage, and explore its integra-
tion with other relaxation techniques.
These steps will help further validate
and expand on these findings, providing
deeper insights into their broader health
implications.
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