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	Abstract.
Infancy is a golden period of growth and development that requires special attention, including the fulfillment of quality sleep needs. Sleep disturbance in infants remains a fairly prevalent problem, both globally and in Indonesia, and can affect infants' emotions, physical growth, and cognitive development. One of non-pharmacological effort to address this sleep disturbance is baby massage combined with lavender essential oil, because of its relaxing and calming effects. This study aimed to determine the effect of baby massage using lavender essential oil on infant sleep quality at TPMB Sumartini in 2026. The design of the research is use Pre-experimental with one-group pretest-posttest design was used, involving 60 infants aged 3-12 months as the sample. Data were collected through a questionnaire before and after the baby massage intervention using lavender essential oil, then analyzed using the Wilcoxon Signed Rank Test with a total sampling technique. The results showed that before the intervention, most infants had poor sleep quality (86.7%), while after being given baby massage using lavender essential oil, infant sleep quality improved to the good category (93.3%). The statistical test showed a p-value = 0.042, meaning there is a significant effect of baby massage using lavender essential oil on infant sleep quality. This study concludes that baby massage with lavender essential oil is effective in improving infant sleep quality, so it can be used as a safe complementary midwifery care alternative that is easy for parents to apply at home.
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I. INTRODUCTION
Infancy is referred to as the golden age as well as a window of opportunity, a period in which the body and brain undergo rapid growth and development that requires special attention from an early age. During this period, infants begin to adapt to their environment, partly through touch. Parental touch is not only an expression of affection but also an important stimulus that influences the infant's growth and development.
One of the basic needs of infants that greatly affects their growth and development is sleep. Sleep disturbances in infants pose a particular challenge for parents because they affect the infant's emotions and comfort. Infants with stable emotions tend to have better physical growth, are easier to feed, and are more responsive in communication. World Health Organization data record that a considerable number of infants experience sleep problems, and studies in various countries confirm this: approximately 23.5% of children in Beijing experience sleep disturbances, 20% of children in Switzerland wake up at night, while in the United States the rate of sleep disturbance in children reaches 84%. In Indonesia itself, approximately 44.2% of infants are reported to experience sleep disturbances in the form of frequent night waking.
The prevalence of sleep problems among Indonesian children aged 0-36 months is fairly high, at around 31%, yet most parents consider that there is no problem with their child's sleep. This gap between the prevalence of sleep problems and parental perception indicates that awareness of the importance of infant sleep quality in Indonesia remains low, even though good sleep quality greatly determines optimal infant growth and development.
Various factors can affect infant sleep quality, including the physical environment (light, ventilation, room temperature), fatigue from physical activity, adequate nutrition, health condition, and psychological factors. Infants who lack sleep are at risk of growth and developmental impairment, becoming easily fussy, appearing lethargic, and having disrupted eating patterns. One non-pharmacological effort that parents can carry out independently at home to address this problem is baby massage, which can be combined with lavender essential oil to enhance the infant's relaxation and comfort.
Lavender essential oil is known to be effective in relieving anxiety, stress, and muscle fatigue, as well as helping to improve blood circulation. The ester content in lavender (26-52%) provides a direct calming effect on the nervous system. Lavender's aroma works through the sense of smell to stimulate the production of brain neurotransmitters that play a role in restoring psychological conditions, such as emotions, feelings, and thoughts, making infants more relaxed and easier to fall asleep. Physiologically, infant massage also increases the secretion of the hormone serotonin, which is subsequently converted into melatonin, a hormone that plays an important role in regulating the sleep cycle, so that the infant's sleep becomes longer and sounder.
Based on a preliminary study, at TPMB Sumartini Purwakarta a number of infants were found to have difficulty sleeping, one reason being that their place of residence is close to factory areas and tourist attractions, resulting in a relatively noisy and busy environmental condition. Based on the description above, the researcher was interested in examining the effect of baby massage using lavender essential oil on infant sleep quality at TPMB Sumartini in 2026, with the hope that the results of this study could serve as a safe, affordable, and easily applicable complementary midwifery care alternative for parents.

II.	RESEARCH METHODS
This study is a pre-experimental study with a one-group pretest-posttest design, a research design that uses only one subject group without a comparison (control) group. The subject group was observed before the intervention (pretest), then observed again after the intervention (posttest) to see the changes that occurred.
The study was conducted at TPMB Sumartini Purwakarta during the period of February-April 2026, with the research activities carried out over 25 effective days, including the stages of respondent recruitment, pretest, education and demonstration of baby massage, four sessions of full-body baby massage intervention using lavender essential oil, and posttest. This location was chosen because it has a fairly high number of infant visits and no similar research had previously been conducted there.
The study population was all infants aged 3-12 months who visited TPMB Sumartini. The research sample consisted of 60 infants determined using the total sampling technique, with inclusion criteria including infants in healthy condition, not suffering from acute or chronic illness, and parents/caregivers willing to sign informed consent and follow the baby massage procedure according to the researcher's instructions.
Data collection was carried out using an infant sleep quality questionnaire completed at the time of the pretest (before the intervention) and the posttest (after the series of interventions was completed). Sleep quality was measured using the Guttman scale, with a good category if the score reached 75-100% and a poor category if the score was in the range of 0-50%. The baby massage intervention was carried out routinely with a duration of approximately 10-15 minutes per session, following the standard operating procedure (SOP) for baby massage, which includes a massage sequence on the legs, abdomen, chest, arms, face, and ending on the back, using lavender essential oil as the massage medium.
Before hypothesis testing, a data normality test was first carried out using the Shapiro-Wilk test because the number of respondents was fewer than 50. Because the data were not normally distributed, the bivariate analysis used the non-parametric Wilcoxon Signed Rank Test with a 95% confidence level (α = 0.05). This study adhered to research ethical principles including informed consent, anonymity, data confidentiality, beneficence, non-maleficence, and justice, and obtained ethical clearance and implementation permission from the relevant institution.

III.	RESULTS AND DISCUSSION
1. Characteristics of Respondents
a. Respondent characteristics based on infant age
The characteristics of respondents in this study include infant age, gender, and the environmental conditions of their place of residence, presented in the following table.
Table 1. Distribution of Respondent Characteristics Based on Infant Age at TPMB Sumartini in 2026
	Age
	Frequency
	Percent

	3 Months
	8
	13.3

	4 Months
	6
	10.0

	5 Months
	9
	15.0

	6 Months
	12
	20.0

	7 Months
	10
	16.7

	8 Months
	6
	10.0

	9 Months
	1
	1.7

	10 Months
	2
	3.3

	11 Months
	2
	3.3

	12 Months
	4
	6.7

	Total
	60
	100


Based on the results of Table 1 on respondent characteristics based on infant age at TPMB Sumartini in 2026, of the 60 respondents, 12 respondents (20.0%) were 6 months old.
b. Respondent characteristics based on gender
Table 2. Distribution of Respondent Characteristics Based on Gender at TPMB Sumartini in 2026
	Gender
	Frequency
	Percent

	Male
	26
	43.4%

	Female
	34
	56.6%

	Total
	60
	100%


Based on the results of Table 2 on respondent characteristics based on infant gender at TPMB Sumartini in 2026, of the 60 respondents, 26 respondents (43.4%) were male and 34 respondents (56.6%) were female. It can be concluded that the dominant gender was female (56.6%).
c. Respondent characteristics based on environmental condition
Table 3. Distribution of Respondent Characteristics Based on Environmental Condition at TPMB Sumartini in 2026
	Environmental Condition
	Frequency
	Percent

	Noisy
	48
	80.0%

	Not noisy
	12
	20.0%

	Total
	60
	100%


Table 3 shows that a noisy environmental condition around the respondents was found in 48 respondents (80.0%), while a non-noisy condition was found in 12 respondents (20.0%). It can be concluded that the environmental condition around the respondents at TPMB Sumartini in 2026 was dominated by noisy environments, in 48 respondents (80.0%).
2. Infant Sleep Quality Before and After Intervention
Table 4. Distribution of Infant Sleep Quality Before and After Baby Massage Using Lavender Essential Oil at TPMB Sumartini in 2026
	Category
	Pretest (n)
	Pretest (%)
	Posttest (n)
	Posttest (%)

	Good
	8
	13.3
	56
	93.3

	Poor
	52
	86.7
	4
	6.7

	Total
	60
	100
	60
	100


Based on Table 4, before the intervention was given, most infants (86.7%) had sleep quality in the poor category, and only 13.3% were in the good category. After the baby massage intervention using lavender essential oil was given, a significant improvement occurred, in which 93.3% of infants had sleep quality in the good category, and only 6.7% remained in the poor category.
3. Normality Test and Hypothesis Test
Table 5. Results of the Shapiro-Wilk Normality Test and the Wilcoxon Signed Rank Test
	Variable
	Shapiro-Wilk Statistic
	Significance (Normality)
	p-value (Wilcoxon)

	Pretest
	0.748
	0.000
	0.042

	Post test
	0.624
	0.000
	-


The Shapiro-Wilk normality test results show a significance value of 0.000 for both the pretest and posttest data (p < 0.05), meaning the data were not normally distributed, so hypothesis testing was continued using the non-parametric Wilcoxon Signed Rank Test. The test results show a p-value = 0.042 (p < 0.05), so Ho is rejected and Ha is accepted, meaning there is a significant effect of baby massage using lavender essential oil on infant sleep quality at TPMB Sumartini in 2026.
IV.	DISCUSSION
Infant sleep quality before the intervention was mostly in the poor category. This finding is consistent with the study by Cahyani (2022), which also found low infant sleep quality before baby massage was performed. Poor sleep quality can disrupt the infant's physiological and psychological balance, such as decreased daily activity, being easily tired, decreased immune resistance, unstable emotions, easy fussiness, and impaired concentration. If this condition continues, infants are at risk of experiencing obstacles in their growth and development process, particularly in the aspect of brain development, which is highly dependent on adequate sleep quality.
After the baby massage intervention using lavender essential oil was given, there was a significant improvement in sleep quality. The researcher assumes that this improvement occurred due to a combination of the physiological effects of massage and the aromatherapy effects of lavender. Physiologically, massage increases vagus nerve activity, which increases gastrin and insulin enzymes so that food absorption becomes better and infants feel full and comfortable more quickly. Massage also increases the secretion of the hormone serotonin, which is subsequently converted into melatonin, a key hormone that regulates the sleep-wake rhythm, so that infants can sleep longer and more soundly. On the other hand, the volatile components of lavender are inhaled through the olfactory system, stimulating the limbic system associated with relaxation; their small molecular size allows them to penetrate the skin and spread to various body systems, then transmit signals to the brain to release relaxing and calming neurochemicals.
The Wilcoxon test results, with a p-value = 0.042 (p < 0.05), confirm a significant effect of baby massage using lavender essential oil on infant sleep quality. This finding is consistent with various previous studies, including the study by Rohmawati and Dewi (2019), which showed an improvement in the sleep quality of infants aged 3-12 months after baby massage was given (p = 0.000); the study by Sukmawati and Didik (2020), which reported an increase in good sleep quality from 60% to 73.33% after baby massage; and the study by Sinaga and Laowo (2019), which found an increase in sleep duration from an average of 11 hours/day to 15 hours/day after the baby massage intervention (p = 0.000).
In addition to the intervention factor, environmental conditions also play a role in determining infant sleep quality. Most respondents in this study lived in relatively noisy environments (80.0%), which theoretically could disrupt the infant's sleep process due to excessive sound stimulation. Nevertheless, the study results still show a significant improvement in sleep quality after the intervention, indicating that the relaxation effect of baby massage using lavender essential oil is strong enough to help infants sleep more soundly even in less-than-ideal environmental conditions. The four respondents (6.7%) who remained in the poor sleep quality category after the intervention are thought to be due to uncomfortable environmental factors or other individual factors that could not be fully controlled in this study.
Overall, the results of this study strengthen the scientific evidence that baby massage using lavender essential oil is an effective, safe, and easily applicable non-pharmacological therapy for parents to use at home to improve infant sleep quality, while also strengthening the emotional bond (bonding) between parents and infants.

V.	CONCLUSION AND RECOMMENDATIONS
Based on the results of the study, it can be concluded that before baby massage using lavender essential oil was performed, most infants (86.7%) had sleep quality in the poor category. After the intervention was given, infant sleep quality significantly improved to the good category in 93.3% of respondents. The results of the Wilcoxon Signed Rank Test statistical test show a p-value = 0.042 (p < 0.05), which proves that there is a meaningful effect of baby massage using lavender essential oil on infant sleep quality at TPMB Sumartini in 2026.
Based on this conclusion, it is recommended that future researchers develop research with a design that includes a control group and explore other complementary therapies for comparison. For educational institutions, the results of this study can be used as reference and teaching material related to complementary midwifery care, particularly for infants and toddlers. Meanwhile, for parents and healthcare workers, baby massage using lavender essential oil can be used as one of the safe independent intervention options to improve infant sleep quality at home.
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