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ABSTRACT

Objectives: Infancy is a critical period
marked by rapid physical, neurological, and
immune development. Interventions that
support growth and well-being during this
window are essential. Massage therapy has
emerged as a safe, effective, non-
pharmacological approach for preterm and
low-birth-weight infants; however, limited
data exist on its efficacy in healthy infants
and toddlers under real-world conditions. To
evaluate the efficacy and safety of
EqualsTwo® Baby Massage Oil
(Investigation product) in improving growth
parameters, sleep, behavior, skin hydration,
and mother/caregiver satisfaction in healthy
infants and toddlers (<3 years) over a 60-
day period.

Methods: This prospective, randomised,
controlled, open-label study enrolled 64
healthy infants and toddlers aged <3 years

Anthropometric ~ measurements,  sleep
patterns, skin hydration, and behavioural
cues were assessed at baseline, Day 14, Day
30, and Day 60, while blood flow dynamics
and serum biochemical markers were
evaluated at baseline and Day 60. Statistical
analysis was conducted using t-tests or chi-
square tests as appropriate.

Results: The test group showed statistically
significant, greater improvements across all
primary and secondary outcomes, including
a 3.1-fold increase in anthropometric
growth, 15.8-fold improvement in sleep
duration, 212% rise in skin hydration,
92.9% increase in blood volume flow, and
marked behavioral improvements. No

adverse events were reported, and
mother/caregiver satisfaction was uniformly
high.

Conclusion: Daily  massage  with

investigation product (EqualsTwo® Baby
Massage Oil) is a safe and effective

(n=32; Test group n=32; Control group). 57 intervention to enhance overall infant
participants completed the study (30 in the  growth and well-being.
test group; 27 in the control group).
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INTRODUCTION

Infancy represents a crucial window in
human development, marked by rapid
physical growth, neurological maturation,
and immune system consolidation. -2l
During the first three years of life, children
undergo rapid physical,
neurodevelopmental, and  behavioural
maturation, making this period critical for
establishing long-term health trajectories. A
review by Chen et al. (2024) demonstrated
that  pediatric = massage  significantly
promotes physical growth, enhances sleep
quality, and  supports  psychomotor
development in children under five years of
age.Bl Any deviation from optimal growth
trajectories during this sensitive phase may
have lasting consequences, including
increased  susceptibility to infections,
impaired neurodevelopment, and elevated
risk of chronic diseases later in life.[*l
Therefore, continuous monitoring and active
support of infant growth parameters—such
as weight gain, linear growth, and
developmental milestones—are essential
components of early pediatric care.[8!
Interventions that promote safe and
effective growth during infancy are
increasingly recognized as public health
priorities,  particularly in  resource-
constrained settings where infants are
vulnerable to nutritional, environmental, and
developmental challenges.

Among the various non-pharmacological
strategies to support healthy infancy,
massage therapy has emerged as a safe,

cost-effective, and evidence-based
intervention with multidimensional
benefits.”1"l  Regular infant massage,
particularly ~ when combined  with

appropriate oils, has been associated with
improved physical growth parameters.!?!
Mechanistically, massage is believed to
stimulate the vagus nerve, enhancing
gastrointestinal ~ motility and  nutrient
absorption, which in turn supports better

feeding patterns and growth velocity.
Beyond physical outcomes, massage also
facilitates neurodevelopment by promoting
sensory integration, improving muscle tone,
and supporting the maturation of reflexes
and motor coordination.!'3! Moreover, it
contributes to emotional well-being by
reducing stress, improving sleep quality,
and strengthening caregiver—infant
bonding—an essential component of early
social and emotional development. These

benefits extend even to medically
vulnerable groups, including infants born
preterm, those with  developmental

disorders, or those exposed to maternal
infections, making massage therapy a
valuable adjunct in pediatric health
practices. 14

While previous studies have highlighted the
benefits of massage in preterm or at-risk
infants, limited evidence exists for its
impact in healthy, infants under real-world
conditions. In both rural and urban India,
traditional oils such as mustard oil, coconut
oil, sesame oil, and homemade herbal
blends are frequently used for infant
massage. However, concerns have been
raised regarding the skin irritant potential of
mustard oil and the variable quality or
purity of unregulated formulations.
EqualsTwo® Baby Massage Oil
(Investigation product) is a dermatologically
tested, preservative-free formulation
composed of clinically evaluated natural
ingredients designed to support infant skin
health and overall wellness. It contains a
coconut-based oil blend enriched with
sesame, sweet almond, and linseed oils. Its
standardized composition ensures safety,
tolerability, and consistent therapeutic
benefits, addressing the variability often
associated with traditional oils. This study
was designed to evaluate its efficacy and
safety over a 60-day period, focusing on
physical growth, sleep, behavior, skin
hydration, and caregiver satisfaction,
thereby addressing a key gap in pediatric
preventive care.
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MATERIALS & METHODS

Study Design and Setting

This was a prospective, randomized,
controlled, open-label study conducted over
a 60-day period. The study was carried out
at two pediatric clinics located in urban
centers in India.

Study Objectives

The primary objective of the study was to
evaluate the effectiveness of investigation
product in promoting improvements in
anthropometric  parameters, specifically
weight, height, and head circumference, in
healthy infants over 60 days. Secondary
objectives included assessing the impact of
the investigation product on behavioral
endpoints and improvement in
dermatological parameters. The study
evaluated exploratory endpoints, including
changes in feeding patterns (frequency and
duration) and variations in  serum
biochemical markers (calcium, phosphorus,
bone-specific alkaline phosphatase [BSA],
creatine  phosphokinase  [CPK], and
triglycerides), Doppler-derived
cardiovascular and circulatory endpoints, as
well as caregiver satisfaction. The safety
and tolerability objectives included regular
dermatological evaluation for signs of local
intolerance (such as erythema, dryness, or
rashes) and monitoring of adverse events
throughout the study.

Study population:

Healthy infants and toddlers of either
gender, aged 0-36 months, were screened as
per the eligibility criteria. Participants who
were in general good health and medically
stable on pediatric examination and if their
primary  caregivers/mothers  provided
written informed consent, were included in
the study. Participants with any chronic
illness, known hypersensitivity to topical
products, active skin infections,
dermatological  conditions, or those
receiving any ongoing pharmacological
treatment were excluded from the study.
Additionally, infants who had received any
form of massage therapy or topical skin

treatment within 7 days before enrolment
were not eligible to participate.

Randomization and Group Allocation
Following eligibility confirmation and
informed consent, enrolled participants were
randomly assigned to either the massage oil
group (n=32, Test group) or the non-
massage oil group (n=32, control group). A
computer-generated randomization  was
used to ensure unbiased allocation, with
approximately equal distribution across both
arms. The test group received twice-daily
massages using investigation product, while
the control group continued routine care
without  any  investigation  product
intervention.

Intervention Details and Study Procedure
The investigation product is a natural
formulation developed using advanced
enzymatic activation technology.
Mothers/caregivers in the test group were
instructed to administer a daily full-body
massage throughout the 60-day study
period. Mothers/caregivers were trained by
clinical staff on massage techniques to
ensure consistency in application. Each
massage session lasted approximately 1015
minutes and was administered twice daily,
preferably before bathing, using 5-10 mL of
the investigation product as per the infant’s
body size. The investigation product was
gently applied with moderate pressure over
the entire body, including arms, legs, back,
abdomen, and face, avoiding sensitive areas
such as the eyes and genital region.
Participants in the control group did not
receive any topical application during the
study period and continued with routine care
practices.

All  participants underwent scheduled
follow-up assessments at Day 14, Day 30,
and Day 60. At each follow up,

anthropometric ~ measurements  (weight,
length, head circumference, mid-leg
circumference, mid-upper arm

circumference, and skinfold thickness) were
recorded at the study site. In addition, skin
hydration and trans-epidermal water loss
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were measured using Corneometer® and
Tewameter® devices, respectively. Blood
samples were collected at baseline and Day
60 (at end of the study) to evaluate serum
calcium, phosphorus, bone-specific alkaline
phosphatase (BSA), creatine phosphokinase
(CPK), and triglyceride levels.
Mothers/caregivers maintained a daily log
of massage application (where applicable),
feeding and sleep patterns, and any
observed changes in infant behaviour using
a subject diary. Sleep duration and the
frequency of sudden wakeful episodes were
specifically evaluated via a parental
perception questionnaire. The recorded
entries were reviewed and verified by study
personnel during each follow-up visit. At
the final follow-up (Day 60),
Mothers/caregivers feedback on product
acceptability, ease of use, and perceived
benefits was obtained through a structured
questionnaire.

Statistical Analysis

Data from all participants who completed
the study were included in the final analysis.
Continuous variables such as weight, height,
head circumference, serum biomarkers,
sleep duration, and skin hydration were
expressed as mean = standard deviation.
Percent change from baseline (CFB) was
calculated for all relevant parameters to

assess within-group improvements over the
study period. Intergroup comparison for
continuous outcomes were performed using
independent samples t-tests or Mann—
Whitney U tests, depending on data
normality. Categorical variables, including
changes in behavioral parameters and
mother/caregiver-reported outcomes, were
analyzed using chi-square or Fisher’s exact
tests as appropriate.

Ethical Considerations

The study was conducted in accordance
with the principles of the Declaration of
Helsinki and Good Clinical Practice (GCP)
guidelines. Written informed consent was
obtained from the parents/caregivers of all
participating infants. This clinical study was
registered at CTRI (Clinical Trial Registry
of India) under the trial registration number
CTRI1/2024/03/063975.

RESULT

Demographics Details:

The study population included 64 infants
and toddlers (35 males, 29 females) with a
mean age of 19.03 £ 9.99 months, average
weight of 8.80 + 2.05 kg, and mean height
of 74.55 £ 0.12 cm. Total 57 subjects
completed the study as depicted in Figure 1
and Table 1.

Screened
[n=71]
Enrolled
[n=64]
Randomised
[n=64]
+ +
Test group Test group
[n=32] [n=32]
Lost to follow— Lost to follow-—
b - -

up [0=2] up [0=5]

b

Subjects comxpleted the
study [n=27]

-
Subjects completed the
study [0=30]

Figure 1. CONSORT flow diagram of participants disposition showing screening, randomisation, follow-
up, and study completion
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Subjects completed the study [N=57]
Parameter Test group [N=30] Control group [N=27]

Count (N) IPercentage (%) Count (N) ercentage (%)
Gender [Male 20 66.67% 12 44.44%

Female |10 33.33% 15 55.56%

IRace IAsian 30 100.00% 27 100.00%

Mean + SD [MedianMin |[Max ean = SD MedianMin  |Max
|Age (Months) 17.03£10.27]15.00 ©4.00 [35.00 [19.59+£9.44 [19.00 [3.00 [35.00
Weight (kg) 8.62+2.21 [8.72 4.10 [13.99 [8.83+1.86 9.22 |5.38 [13.49
Height (cm) 73.71+£11.00[75.45 |51.50 96.00 [73.52£8.99 [74.50 [54.10 [89.50
Respiration Rate 27.07+1.31 27.00 [24.00 [30.00 [27.37£1.01 28.00 [25.00 [29.00
Pulse Rate 111.834£6.31]112.00 [92.00 [123.00 |111.85+5.04{112.00 |{103.00 |119.00
Temperature (°F) [96.03+9.25 [97.60 K47.10 [98.60 [97.61+£0.27 97.60 [97.20 [98.20
(Weight at birth (kg)3.00+£0.21 [3.00 .70 [3.80 3.00£0.12 [3.00 [2.80 [3.20
IAge-wise distribution [N (%)]
0-12 months 13 (43.33%) 7 (25.93%)
13-24 months 9 (30.00%) 13 (48.15%)
25-36 months 8 (26.67%) 7 (25.93%)

Primary Objectives:

Changes in Anthropometric Parameters
A composite assessment of growth was
conducted using six  anthropometric
indicators: weight, height, head
circumference, mid-upper arm

circumference, mid-leg circumference, and
The

triceps skinfold thickness. mean

10

I

e

Control group

2

percentage change from baseline to Week 8
(Day 60) for all parameters combined was
significantly higher in the Test group
(7.45%) compared to the control group
(2.40%), with the inter-group difference
being statistically significant (p < 0.0001)
(Figure 2).

Test group

Figure 2. Composite Change in Anthropometric Parameters from Baseline to Week 8

Secondary Objectives:

1. Behavioural outcomes:

Sleep Outcomes:

The Test group demonstrated a significant
improvement in sleep duration and quality.
The mean sleep duration increased from

9.10 hours at baseline to 12.63 hours on Day
60, representing a 41.47% increase (p <
0.0001). In contrast, the control group
showed only a minimal change (from 9.85
to 10.07 hours; 2.62% increase), which was
not statistically significant. Additionally, the
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frequency of sudden wakeful episodes
significantly decreased in the Test group
(from 2.60 to 0.30; p < 0.001), whereas
control group exhibited no meaningful
change (from 2.78 to 3.11; p > 0.05). These
findings  highlight the investigation
product’s role in promoting prolonged and
uninterrupted sleep (Table 2a).

Wellness outcomes:

Massage with investigation product was
associated with a notable reduction in stress-
related behaviors. In Test group, 86.67% of
infants exhibited a decrease in crying
behavior, compared to only 51.85% in

control  group. Similarly, grimacing
decreased in 76.67% of infants in the Test
group versus 25.93% in control group with
increase in crying and grimacing in 29.63%
and 7.41% of infants in the control group
(Table 2b). In addition to behavioural cues,
improvements in gross motor activity were
also observed. All infants in the Test group
(nearly 100%) demonstrated progress in
developmental milestones such as rolling
over, belly crawling, and leg lifting, with
further advancements noted in crawling,
standing, flexing arms, and early walking.

Table 2: Effect of Investigation Product Application on Sleep and Wellness Parameters Over a 60-Day

Period in Infants.

Table 2a: Sleep Parameters Over the 60-Day Study Period

Parameter %CFB p-value
Sleep Duration (hours)

Test group (n=30) 41.47% <0.0001
Control group (n=27) 2.62% >0.05
Frequency of Sudden Wakeful Episodes

Test group (n=30) —88.46% <0.001
Control group (n=27) +11.87% >0.05
Table 2b: wellness parameters Over the 60-Day Study Period

Crying

Increased 0 (0.00%) 8 (29.63%)
Decreased 26 (86.67%) 14 (51.85%)
No Change 4 (13.33%) 5 (18.52%)
Grimacing

Increased 0 (0.00%) 2 (7.41%)
Decreased 23 (76.67%) 7 (25.93%)
No Change 7 (23.33%) 18 (66.67%)

Dermatological and instrumental skin
analysis:

Substantial improvements in skin hydration
and barrier function, as measured using the
Corneometer® CM 825 and Tewameter®
TM Hex devices, were observed in the Test
group. Skin hydration increased from
19.35% to 56.93% from baseline to Day 60,
reaching statistical significance (p <
0.0001). This was significantly greater than

the minimal changes observed in the control
group, which showed a negligible increase
from 22.34% to 22.70 % by Day 60 (Figure
3a). Correspondingly, trans-epidermal water
loss (TEWL) decreased by 41.94% in the
Test group, indicating enhanced skin barrier
integrity (p < 0.0001), with the control
group showing only a 3.65% reduction in
TEWL over the same period (Figure 3b).
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22.34

[
2b.93

Skin Hydration(%a)

e [ 25t grOUp (Me2an

weie Control grouplMear

Figure 3a: Change from Baseline in Skin hydration percentage over 60-day duration

/h)

TEWL(g/m

e TEWL_Test group (g/m*/h)

ay 14 Day 30

= TEWL_control group (2/m3/h)

Figure 3b: Change from the baseline in TEWL over a 60-day duration
CFB: Change from Baseline; TEWL: Trans-Epidermal Water Loss, P value is <0.05 is considered clinically

significant

Exploratory Outcomes:

1. Cardiovascular and circulatory
outcomes:
Infants in the Test group showed a

significant 91.54% increase in blood flow
velocity (from 5.84 cm/s at baseline to 8.21
cm/s on Day 60; p < 0.05), compared to a
52.17% increase control group (from 6.80 to
8.78 cm/s). The greater improvement in the

Test group, suggests enhanced peripheral
circulation due to regular massage.
Similarly, blood volume flow increased by
92.92% in Test group (from 8.57 to 11.72
ml/min), while the control group showed
only a 40.42% increase (from 9.26 to 11.15
ml/min). Although the difference in volume
flow was not statistically significant (p >
0.05) (Table 3).
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Table 3: Effect of Investigation product Application on Circulatory Parameters Over a 60-Day Period in

Infants.

Table 3: Doppler Imaging Parameters Related to Circulation

%CFB Test group

p-value

% CFB (Control group)

p-value

91.54

<0.05

52.17

<0.05

92.92

>0.05

40.42

>0.05

2. Physiological Strength outcomes:
Biochemical markers associated with bone
and muscle development revealed important
trends. A statistically significant reduction
(2.40 %, p<0.01) in serum calcium levels
was observed in the Test group compared to
the control group (1.10%, p>0.05),
indicating enhanced calcium utilisation and
potential bone mineralisation. While both
groups (test group 6.18%, 3.78%; control
group 2.19%, 3.72 %) showed reductions in
bone-specific alkaline phosphatase (BSAP)
and creatine  phosphokinase  (CPK),
respectively, these changes were not
statistically significant, suggesting stable
bone turnover and preserved muscle
integrity without signs of muscle damage.
Serum triglyceride levels increased in both
groups, with a notably smaller rise (22.65 %
from baseline) in the Test group and 44.17%
in the control group.

Safety, Tolerability, and Product
Acceptability outcomes:

Throughout the 60-day study period, the test
group demonstrated excellent safety and
tolerability. None of the infants experienced
any product-related adverse events or local
skin reactions such as erythema, dryness,
oedema, wurticaria, pruritus, or allergic
responses. Safety was evaluated based on
the incidence of usage-emergent adverse
events, as reported by mothers/caregivers or
assessed by the pediatrician or study
physician. Local intolerance was also
assessed through clinical examination at
each follow-up visit. The investigation
product was well-accepted by both infants
and Mother/caregivers, with no reports of
discomfort or discontinuation. The rapid
absorption of the investigation product was
confirmed through the Tissue Absorbent
Test, which showed that the product was

fully absorbed into the skin within five
minutes of application in all cases.
Observations by trained study personnel
confirmed that the investigation product left

no greasy, sticky, or staining residue,
reinforcing its suitability for routine
pediatric use.

Mother/caregiver ~ -reported  outcomes

further highlighted high acceptability of
investigation product. Visual Analogue
Scale (VAS) scores reflecting perceived
therapeutic effect increased significantly
from a mean of 6.50 on Day 1 to 9.83 on
Day 60 (p < 0.0001). By the end of the
study, all mothers agreed that the
investigation product was non-greasy, mild,
and gentle on the skin, and contributed to
visible improvements in their babies’ skin
hydration, physical comfort, and overall
well-being.

DISCUSSION

This prospective, randomized, controlled
study demonstrated that daily massage with
investigation product over a 60-day period
significantly  improved  anthropometric
indices, sleep duration, feeding patterns,
behavioral comfort, skin hydration, and
Mother/caregiver ~ -reported  outcomes
among healthy infants and toddlers aged <3
years. Test group exhibited a 3.1-fold
greater composite gain in growth parameters
and a 212% increase in skin hydration,
alongside a 15.8-fold improvement in sleep
duration and a 92.9% increase in peripheral
blood volume flow. These multidimensional
improvements reflect a significant impact of
massage not only on physical growth but
also on physiological regulation and
neuromotor readiness, affirming its value as
a  non-invasive,  Mother/caregiver -
administered intervention in early infancy.
The findings of the present study align
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closely with earlier clinical research on
massage therapy in neonates and infants.
For example, Kumar et al. (2013) observed
a 42.3% greater weight gain (476.7 g vs.
334.9 g; p<0.05) over 28 days in preterm
neonates who received oil massage
compared to those receiving standard care,
along with a significantly reduced early
postnatal  weight loss  (p=0.003).1"3
Although our study population comprised
healthy term infants, the 3.86-fold higher
weight gain in the test group is consistent
with  previously  reported outcomes,
suggesting that oil massage can enhance
nutritional ~ efficiency and  metabolic
utilization irrespective of prematurity. The
lack of significant changes in serum
triglyceride levels in both studies supports
the hypothesis that oil massage facilitates
improved nutrient absorption and energy
utilization without adversely impacting lipid
homeostasis.

In a randomized controlled trial by Pifiero-
Pinto et al. (2020), infants with Down
syndrome showed significant increases in
developmental quotients across all domains
(e.g., global DQ increased by ~17.6 points;
p<0.001) after five weeks of parent-
administered massage.!'!  Similarly, the
present study found marked reductions in
crying (87% of infants), grimacing (77%),
and improvements in gross motor activity
(100%), suggesting improved emotional
regulation and neuromuscular coordination.
The 41.9% reduction in TEWL and near-
doubling of blood velocity (p<0.05) reflect
enhanced autonomic and circulatory
efficiency, which are known contributors to
better sleep, digestion, and physical
growth—outcomes also emphasized in
systematic reviews by Rakhmawati et al.
(2024) involving 676 infants across 11
RCTs.M7l

The present study findings also closely align
with those reported by Taheri et al. (2018)
in a NICU-based randomized trial, which
demonstrated that oil massage in preterm
neonates  significantly improved daily
weight gain and sleep quality.!'8 Similarly,
in our cohort, 100% of infants in the test

group showed improvements in weight gain
and anthropometric indices over the 60-day
period, while 87% experienced prolonged
sleep duration and more consolidated sleep
cycles. These findings are further supported
by evidence from a randomized study by
Zhang et al. (2019) where preterm infants
who received massage over two weeks
showed significantly greater gains in
weight, length, and head circumference.!"’!
The observed benefits of investigation
product may be attributed to the synergistic
effects of its natural ingredients, each
known for specific dermatologic and
physiologic actions. Coconut oil, the
primary base, possesses medium-chain fatty
acids such as lauric acid that exhibit
antimicrobial properties and support skin
barrier integrity through enhanced lipid
replenishment. Sesame oil is rich in linoleic
acid and vitamin E, which improve skin
hydration, reduce trans-epidermal water loss
(TEWL), and exhibit antioxidant properties
that mitigate oxidative stress in developing
skin.?’! Sweet almond oil, known for its
emollient and anti-inflammatory properties,
promotes dermal softening and reduces
irritation, which may contribute to improved
behavioral comfort in infants.?!l Linseed
oil, high in alpha-linolenic acid (an omega-3
fatty acid), supports cutaneous repair and
may modulate local inflammation and
circulation.l??l  Additionally, the use of
advanced enzymatic activation technology
in the formulation is likely to enhance the
bioavailability and skin penetration of these
active components, leading to faster
absorption and more efficient delivery of
therapeutic ~ benefits.  Together, this
composition facilitates enhanced skin
barrier function, improved microcirculation,
and neurosensory stimulation—
underpinning the observed improvements in
growth, sleep, behavior, and overall well-
being.

Massage with a safe, well-absorbed
formulation like the test product not only
enhances Mother/caregiver —infant bonding
but also confers measurable growth and
neurobehavioral benefits during a critical
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window of neuroplasticity. Importantly, no
adverse events or skin reactions were
reported, and mother/caregiver satisfaction
was uniformly high, indicating excellent
safety and tolerability. Nevertheless,
limitations include the open-label design,
modest sample size, and lack of long-term
developmental follow-up. Future research
should assess neurocognitive development
through standardized scales such as the
Bayley Scales of Infant Development and
explore comparative efficacy of different
massage oils across diverse infant
populations.

CONCLUSION

The findings of this study support the use of
the investigation product (EqualsTwo®
Baby Massage Oil) as a safe, well-tolerated,
and effective adjunct to promote early infant
development. Twice-daily massage over a
60-day period led to  significant
improvements in growth parameters, sleep
quality, skin hydration, behavioral comfort,
and caregiver-reported satisfaction, with no
adverse effects reported. The investigation
product’s natural, dermatologically tested
formulation offers a standardized alternative
to traditional massage practices.
Incorporating such evidence-based, non-
pharmacological interventions into routine
pediatric care may help optimize physical,
emotional, and developmental outcomes
during the critical window of infancy,
contributing to long-term health and well-
being.
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