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A B S T R A C T  

Article Info: The prevalence of growth and developmental disorders among toddlers 
remains high, reaching 28.7%, and children experiencing early growth 
delays are at increased risk of developing non-communicable diseases 
such as diabetes and cardiovascular disorders later in life. Developmental 
delays that occur before age 20 may persist and affect long-term health 
outcomes. This study aimed to examine the impact of infant massage on 
growth, development, and mother–infant interaction among infants aged 6–
12 months. A pre-experimental study with a pretest–posttest control group 
design was conducted. A total of 40 infants aged 6–11 months were 
recruited using total sampling and allocated into an intervention group (n = 
20) and a control group (n = 20). Study instruments included the Bethlehem 
Mother–Infant Interaction Scale (BMIS), the Ages and Stages 
Questionnaire–Third Edition (ASQ-3), standardized infant massage 
procedures, observation sheets, weight scales, and length measurement 
tools. Data were analyzed using descriptive statistics and nonparametric 
inferential tests, including the Wilcoxon Signed Ranks Test for within-group 
comparisons and the Mann–Whitney U Test for between-group 
comparisons. The results demonstrated significant improvements in growth, 
developmental outcomes, and mother–infant interaction following infant 
massage in the intervention group. In contrast, no significant changes were 
observed in the control group across assessment periods. Significant 
differences were also identified between the intervention and control 
groups. In conclusion, infant massage is effective in enhancing growth, 
development, and mother–infant interaction among infants in Depok City. 
Training and educational programs on proper infant massage techniques 
are recommended for mothers to promote regular practice at home, 
strengthen emotional bonding, and support optimal infant development. 
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INTRODUCTION 

The first five years of life represent a critical developmental window during which the 

foundational neural architecture is established, with approximately 80% of brain growth occurring 

between birth and age 6 (Seraji et al., 2025). This period of heightened neuroplasticity renders 

infants exceptionally responsive to environmental inputs, which shape emerging capacities in 

cognition, language, emotional regulation, and social behavior (Alpuğan, 2024). Suboptimal 

development during these early years may have enduring consequences, including increased 

vulnerability to non-communicable diseases and persistent developmental challenges later in life 

(Draper et al., 2024). Consequently, evidence-based strategies that support healthy growth 

trajectories during infancy are of significant public health importance, particularly given the 

irreplaceable nature of this sensitive period (Vaivada et al., 2022).  
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Within this developmental context, the quality of early caregiving relationships plays a 

pivotal role in shaping infant outcomes (Wang et al., 2022). Sensitive, responsive caregiving 

fosters secure attachment and supports the co-regulation of infant physiology and emotion, laying 

the groundwork for healthy socioemotional development (Kolacz & Porges, 2024). Physical 

contact between caregiver and infant serves as a primary channel for this interaction, triggering 

bidirectional neuroendocrine responses—most notably oxytocin release—that promote bonding, 

reduce stress reactivity, and enhance mutual attunement (La Rosa et al., 2024). These early 

interactional patterns not only influence immediate behavioral states but also shape long-term 

developmental pathways, underscoring the importance of interventions that strengthen the 

caregiver–infant dyad (Ugarte & Hastings, 2024). 

Infant massage has emerged as a promising non-pharmacological intervention that 

integrates nurturing touch with structured caregiver–infant engagement (Norman & Roggman, 

2025). As a form of tactile stimulation, it addresses a fundamental sensory need while providing 

opportunities for synchronous interaction through eye contact, vocalization, and responsive 

caregiving (Nousia, 2023). Unlike passive touch, infant massage involves intentional, rhythmic 

stroking that may enhance maternal sensitivity to infant cues and promote mutual regulation 

(Monfared et al., 2026). Given its low cost, cultural adaptability, and potential for integration into 

routine caregiving, infant massage warrants rigorous evaluation as a scalable early intervention 

strategy to support developmental health (Priyadarshi et al., 2022).  

Proposed mechanisms underlying the benefits of infant massage operate across 

physiological and relational domains. Physiologically, massage may stimulate vagal tone, 

enhance gastrointestinal function and nutrient absorption, while modulate stress hormones and 

increasing growth-promoting catecholamines (Budiarti & Suryawan, 2023). Neurochemically, it 

may elevate serotonin and beta-endorphin levels, supporting immune function and neural 

maturation (Sutrisni et al., 2023). Relationally, the dyadic nature of massage—combining touch 

with affective communication—strengthens reciprocity and emotional engagement between 

mother and infant (McParlin et al., 2023). Together, these pathways may contribute to 

improvements in anthropometric growth, motor and cognitive development, sleep regulation, and 

the quality of early attachment behaviors (Rakhmawati et al., 2025).  

Despite growing interest in infant massage, significant gaps remain in understanding its 

differential effects across developmental domains and populations. Concerns regarding 

technique safety, variability in implementation protocols, and limited high-quality evidence from 

diverse cultural contexts have hindered widespread clinical adoption (Chen et al., 2024). This 

review synthesizes current evidence on the impact of infant massage on three interrelated 

outcomes: infant growth (as measured by weight, length, and head circumference), 

developmental progression across motor, language, and socioemotional domains, and the 

quality of mother–infant interaction. By critically evaluating mechanistic pathways and the efficacy 

of interventions, this analysis aims to inform evidence-based recommendations for integrating 

infant massage into early childhood health promotion frameworks. 

 

METHOD 

Research Design 

This study employed an experimental research design using a pretest–posttest control-

group design. Both the experimental and control groups were randomly selected from a 

homogeneous population to ensure comparable baseline characteristics. Prior to the 

intervention, all participants underwent baseline assessments (pretest). Mothers in the 
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experimental group received structured training in infant massage techniques, following a 

standardized operating procedure (SOP). Following training, the researcher evaluated each 

mother's competency to ensure correct application of the techniques. Subsequently, mothers in 

the experimental group administered infant massage daily under researcher supervision for 30 

consecutive days. The control group did not receive any massage intervention throughout the 

study period. 

 

Participants 

Participants comprised mothers and their infants, randomly selected from a homogeneous 

population. Random assignment to experimental and control groups was used to minimize 

selection bias and ensure baseline characteristics were equivalent between groups prior to the 

intervention. This approach enhanced the study's internal validity by controlling for confounding 

variables related to participant demographics and initial conditions. 

 

Data Collection 

Data were collected at two time points: before the intervention (pretest) and after the 30-

day intervention period (posttest). Baseline and follow-up assessments measured three primary 

outcomes: infant growth, infant development, and mother–infant interaction. The instruments 

used included: The Bethlehem Mother–Infant Interaction Scale (BMIS) to assess mother–infant 

interaction quality; The Ages and Stages Questionnaire–Third Edition (ASQ-3) to evaluate infant 

developmental status; Infant weighing scales for body weight measurement; A measuring tape 

(metline) for anthropometric assessment; Observation sheets for procedural monitoring; A 

standardized infant massage SOP to guide and standardize the intervention delivery. All 

assessments were conducted using identical instruments and procedures at both time points to 

ensure measurement consistency. 

 

Data Analysis 

Data analysis incorporated both descriptive and inferential statistical methods. Descriptive 

statistics were used to summarize participant demographic characteristics and outcome 

variables at baseline and follow-up. For inferential analysis, nonparametric tests were used due 

to the data distribution. The Wilcoxon Signed Ranks Test was used to examine within-group 

differences between pretest and posttest scores for each group. The Mann–Whitney U Test was 

employed to compare posttest outcome scores between the experimental and control groups. 

Statistical significance was determined according to established criteria for nonparametric 

testing. 

 

Ethical Clearance 

The study protocol received ethical approval from the Faculty of Health Science, 

Universitas Nasional, prior to participant recruitment and data collection. This approval ensured 

that the research adhered to the ethical standards governing human-subject research, including 

principles of informed consent, confidentiality, and participant safety. 

 

RESULT 

Respondent Characteristics  

The analysis of respondent characteristics is presented in Table 1. The frequency 

distribution of respondents in both the intervention and control groups is shown in the table. 
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Table 1. Frequency distribution of respondent characteristics 

Respondent Characteristics 
Intervention Group Control Group 

n % n % 

Age     
6 months 8 40 3 15 
7 months 2 10 1 5 
8 months 1 5 1 5 
9 months 2 10 1 5 
10 months 4 20 4 20 
11 months 3 15 10 50 

Sex     
Male 7 35 11 55 
Female 13 65 9 45 

Mode of delivery     
Vaginal delivery 14 70 13 65 
Caesarean Section 6 30 7 35 

 

Based on Table 1, the distribution of infants by age in the intervention group was 

predominantly 6 months (40.0%), whereas in the control group, most infants were 11 months old 

(50.0%). Female infants predominated in the intervention group (65.0%), whereas male infants 

were more common in the control group (55.0%). Most infants in both groups were delivered 

vaginally, accounting for 70.0% in the intervention group and 65.0% in the control group. 

Based on Table 1, the data also indicate that most respondents experienced early puberty 

(63.0%), maternal age at menarche <12 years (72.0%), abnormal nutritional status (58.0%), 

frequent fast-food consumption (59.0%), low physical activity (64.0%), high stress levels (67.0%), 

and exposure to pornography (51.0%). 

 

Infant Growth 

The analysis of infant growth outcomes is presented in Table 2. 

 

Table 2. Infant growth outcomes 

Growth 
Parameters 

N 
Pretest Posttest 

Wilcoxon 
Signed 
Rank 
Test 

Mean 
Std. 

Deviation 
Min-Max Mean 

Std. 
Deviation 

Min-Max 

Intervention Group 

Body Weight 

20 

8.290 1.2711 6.4-10.8 8.845 1.2020 7.0-11.0 0.001 

Body Length 70.645 4.4931 64.6-78.2 71.350 4.3110 65.8-78.5 0.001 

Head 
Circumference 

44.050 1.9694 41.3-48.0 44.145 1.9127 41.4-48.0 0.002 

Control Group 

Body Weight 

20 

9.020 1.1020 7.0-11.0 9.055 1.0674 7.2-11.0 0.038 

Body Length 73.080 3.5969 65.0-77.2 73.105 3.5948 65.0-77.2 0.059 

Head 
Circumference 

45.330 1.0219 43.0-46.8 45.345 1.0128 43.1-46.8 0.083 

 

Table 2 shows that, prior to infant massage, the mean body weight, body length, and head 

circumference in the intervention group were 8.290 kg, 70.645 cm, and 44.050 cm, respectively. 

After the infant massage intervention, the mean body weight increased to 8.845 kg, the mean 

body length to 71.350 cm, and the mean head circumference to 44.145 cm. In the control group, 
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the mean body weight before the observation period was 9.020 kg, the mean body length was 

73.080 cm, and the mean head circumference was 45.330 cm. After the observation period, the 

mean body weight was 9.055 kg, the mean body length was 73.105 cm, and the mean head 

circumference was 45.345 cm. The Wilcoxon Signed Rank Test revealed statistically significant 

differences in growth parameters before and after the intervention in the intervention group (ρ 

value < α = 0.05), indicating that infant massage was effective in improving growth outcomes. In 

contrast, the control group showed no statistically significant differences before and after the 

observation period (ρ value > α = 0.05), indicating no significant growth changes. 

 

Infant Development 

The analysis of infant developmental outcomes is presented in Table 3. 

 

Table 3. Infant development outcomes  

Development 
Domains 

N 
Pretest Posttest Wilcoxon 

Signed 
Rank Test 

Mean 
Std. 

Deviation 
Min-
Max 

Mean 
Std. 

Deviation 
Min-
Max 

Intervention Group 

Communication 

20 

25.50 10.501 15-45 43.50 6.509 30-55 0.001 

Gross Motor 26.25 3.932 20-30 43.75 4.833 30-55 0.001 

Fine motor 26.50 9.191 15-45 43.75 2.751 40-50 0.001 

Problem solving 26.00 8.974 15-45 43.00 6.366 25-55 0.001 

Personal-Social 25.00 7.947 15-45 46.50 2.856 45-55 0.001 

Control Group 

Communication 

20 

26.75 9.358 15-45 29.25 8.315 15-45 0.014 

Gross Motor 26.00 5.282 15-35 28.50 3.663 20-35 0.014 

Fine motor 25.75 4.064 20-30 27.75 4.435 20-35 0.011 

Problem solving 26.00 8.522 15-45 27.50 7.864 15-45 0.014 

Personal-Social 27.50 6.387 15-45 30.25 5.495 20-45 0.005 

 

As shown in Table 3, in the intervention group, the mean pretest scores were 25.50 for 

communication, 26.25 for gross motor skills, 26.50 for fine motor skills, 26.00 for problem solving, 

and 25.00 for personal–social development. Following the infant massage intervention, the mean 

scores increased to 43.50 for communication, 43.75 for gross motor skills, 43.75 for fine motor 

skills, 43.00 for problem solving, and 46.50 for personal–social development. In the control group, 

the mean pretest scores were 26.75 for communication, 26.00 for gross motor skills, 25.75 for 

fine motor skills, 26.00 for problem solving, and 27.50 for personal–social development. Posttest 

scores increased slightly to 29.25, 28.50, 27.75, 27.50, and 30.25, respectively. The Wilcoxon 

Signed Rank Test demonstrated statistically significant improvements across all developmental 

domains in the intervention group (p-value < α = 0.05), indicating the effectiveness of infant 

massage on development. In the control group, statistically significant differences were also 

observed; however, the magnitude of improvement was substantially lower compared to the 

intervention group. 

 

Mother – Infant Interaction 

The analysis of mother–infant interaction outcomes is presented in Table 4. 

 

  



Volume 06 Number 01 (March 2026) 
  e-ISSN: 2798-5067; p-ISSN: 2798-5059 

 

 

  83 

Table 4. Mother–infant interaction 

Mother-Infant 
Interaction 

N 
Pretest Posttest 

Paired 
T Test Mean 

Std. 
Deviation 

Min-
Max 

Mean 
Std. 

Deviation 
Min-
Max 

Intervention Group 20 7.35 2.007 4-11 4.10 1.373 2-7 0.001 

Control Group 20 8.05 1.932 5-11 7.55 2.564 2-11 0.041 

 

Table 4 shows that in the intervention group, the mean mother–infant interaction score 

before the intervention was 7.35, which decreased to 4.10 after the intervention. In the control 

group, the mean score decreased slightly from 8.05 before the observation period to 7.55 

afterward. The Wilcoxon Signed Rank Test indicated statistically significant differences in 

mother–infant interaction scores before and after the intervention in both the intervention and 

control groups (ρ value < α = 0.05). These findings suggest that infant massage significantly 

influenced mother–infant interaction in the intervention group. 

 

Differences in Growth, Development, and Mother–Infant Interaction Between Groups 

The analysis of differences in growth, development, and mother–infant interaction between 

the intervention and control groups is presented in Table 5. 

 

Table 5. Differences in growth, development, and mother–infant interaction between the intervention 
and control groups 

Variable N Mean Std. Deviation p-value 

Growth 

Body weight     
Intervention group 

40 8.950 1.1271 0.005 
Control group 

Body length     
Intervention group 

40 72.228 4.0174 0.009 
Control group 

Head circumference     
Intervention group 

40 44.745 1.6283 0.027 
Control group 

Development  

Communication     
Intervention group 

40 36.38 10.315 0.001 
Control group 

Gross motor skills     
Intervention group 

40 36.13 8.806 0.001 
Control group 

Fine motor skills     
Intervention group 

40 35.75 8.883 0.001 
Control group 

Problem solving     
Intervention group 

40 35.25 10.558 0.001 
Control group 

Personal-social     
Intervention group 

40 38.38 9.295 0.001 
Control group 

Mother – infant interaction 

Intervention group 
40 5.82 2.678 0.001 

Control group 
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Based on Table 5, the Mann–Whitney U Test results demonstrated statistically significant 

differences in growth parameters (body weight, body length, and head circumference), 

developmental domains (communication, gross motor, fine motor, problem solving, and 

personal–social), and mother–infant interaction between the intervention and control groups (ρ 

value < α = 0.05). These findings indicate that infant massage significantly improved growth, 

development, and mother–infant interaction outcomes compared to the control condition in 

Depok City, West Java. 

 

DISCUSSION 

Growth 

Based on the study findings, there were significant differences in infant growth between the 

intervention and control groups in Depok City, West Java. The t-test results showed a p-value of 

0.000 (< 0.05), indicating a statistically significant effect of infant massage on weight gain among 

infants in the working area of Serang City Primary Health Center. Similarly, a randomized 

controlled trial conducted by Erçelik and Yılmaz (2023) demonstrated that infants in the massage 

group had significantly higher mean body weight at week 8 (p = 0.006) and greater body length 

at week 20 (p = 0.05) than those in the control group. Measurements of body weight, body length, 

and head circumference were conducted at weeks 4, 8, 12, 16, and 20. In addition, maternal 

attachment scores were significantly higher in the massage group (p = 0.030), indicating that 

infant massage is an effective intervention to enhance both physical growth and mother–infant 

attachment. The underlying mechanisms include increased vagal nerve activity, improved 

nutrient absorption, enhanced serotonin production, and modulation of beta-endorphin, all of 

which contribute to growth and physiological stability (Yao et al., 2025).  

Infant growth indicators such as body weight, body length, and head circumference remain 

key benchmarks of healthy development. Under normal conditions, infants aged 0–2 months 

experience weekly weight gains of approximately 100–200 g, body length increases of 2.5–3.5 

cm per month, and head circumference growth of around 1.25 cm per month. Regular massage 

therapy promotes optimal nutritional intake, improves sleep patterns, reduces cortisol levels, and 

induces relaxation and comfort in infants (Sueca et al., 2025). From the researchers' perspective, 

the observed improvement in infant growth following massage therapy is associated with 

enhanced appetite, improved nutrient absorption through vagal stimulation, better sleep quality, 

stabilized circulation, and reduced irritability, resulting in healthier, calmer infants. 

 

Development 

The findings of this study indicate significant differences in infant development between the 

intervention and control groups in Depok City, West Java. This result aligns with the systematic 

review by Priyadarshi et al. (2022), which demonstrated that whole-body massage stimulates 

parasympathetic nervous system activity via pressure receptors in the skin, thereby increasing 

vagal tone. Enhanced vagal activity reduces cortisol and catecholamine levels, improves 

gastrointestinal motility, increases insulin and gastrin secretion, and supports better nutrient 

absorption and growth. Moreover, infant massage was found to improve calming behaviors and 

parent–infant interactions, contributing to overall neurodevelopment (McCarty et al., 2023).  

Infant massage may help address developmental delays, detect physical abnormalities, 

reduce hyperactivity, improve sleep patterns, and enhance appetite, particularly in infants with 

developmental disorders (Kulsuma et al., 2025). Developmental domains include gross motor 

skills, fine motor skills, language, and personal–social abilities. These domains reflect locomotion 



Volume 06 Number 01 (March 2026) 
  e-ISSN: 2798-5067; p-ISSN: 2798-5059 

 

 

  85 

and posture, fine muscle coordination, communication capacity, and social independence, 

respectively (Fadlalmola et al., 2024). Early-life stimulation plays a crucial role in shaping brain 

development. Routine tactile stimulation, such as massage and movement exercises, enhances 

neuronal connectivity and strengthens brain function, supporting long-term developmental 

outcomes (Melo & Hoffman, 2025). Gentle, rhythmic massage movements also promote 

emotional regulation, security, and social engagement between infants and caregivers (Chmiel 

& Kurpas, 2026). From the researchers’ viewpoint, infant massage represents a form of direct 

tactile therapy that provides comfort and security. When performed regularly, massage increases 

catecholamine release, stimulates brain structure and function, and supports optimal 

developmental trajectories. 

 

Mother – Infant Interaction 

The results of this study demonstrate significant differences in mother–infant interaction 

between the intervention and control groups in Depok City, West Java. This finding is consistent 

with the study by Windhorst et al. (2023) in the Netherlands, which reported that Individual 

Shantala Infant Massage effectively improved parent–child interaction in preventive child 

healthcare settings. Touch was identified as a fundamental mechanism for enhancing mother–

infant bonding, emotional connection, and interactive engagement (Grochowska et al., 2024). 

Infant massage strengthens emotional bonding, enhances parental responsiveness, and 

increases caregiver confidence. Infant massage positively influences attachment formation. 

Touch-based interactions serve as a foundational form of communication that fosters reciprocal 

affection and emotional security (Hwu et al., 2023).  

Bonding is a deep emotional connection between parents and children, particularly 

between mothers and their children. Loving touch and eye contact facilitate emotional 

communication and foster self-confidence and positive character traits in children (Feng & Zhang, 

2024). During massage, infants perceive tactile stimulation as protection, affection, and care. 

Regular, properly administered massage strengthens emotional closeness and meets infants' 

basic needs for physical contact (Mrljak et al., 2021). Touch-based interventions promote 

oxytocin release in both mothers and infants, thereby reducing stress responses, enhancing 

social behavior, and supporting sensitive caregiving (Figueiredo et al., 2024). From the 

researchers’ perspective, regular infant massage trains mothers to become more attuned to their 

infants’ cues. Increased skin-to-skin contact, eye contact, and communication enhance maternal 

confidence and emotional closeness, ultimately strengthening mother–infant interaction. 

 

CONCLUSION 

This study demonstrates that infant massage is an effective intervention for enhancing 

growth, development, and mother–infant interaction among infants aged 6–12 months. Infants 

who received daily massage from trained mothers showed marked improvements in physical 

growth, significant advances across all developmental domains, and notably stronger mother–

infant bonding, compared with the control group, which showed only minimal changes. Statistical 

analysis confirmed significant positive effects of the massage intervention both within the 

experimental group and between groups. These findings support infant massage as a simple, 

non-invasive, and beneficial practice that can be readily integrated into maternal and child health 

programs to promote optimal infant development and strengthen early caregiver–infant 

relationships. 
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