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	ABSTRACT
Introduction
Clinical condition and treatment in NICU might effect on sleep-wake state of Low Birth Weight baby and result on maternal anxiety. The aim of this study was to identify the effect of kangaroo maternal care on maternal anxiety and sleep-wake state of LBW babies. Low birth weight (LBW) babies often have various health problems that require special, even intensive, care. This condition can cause anxiety in mothers due to separation from their babies

Method
This study uses one group pretest-posttest design with 16 samples in Surabaya. PSS :NICU and sleep-wake state scale from Priya were used. This design involves taking measurements several times before and after the intervention to record behavioral patterns and trends

Result
The Wilcoxon signed rank test shows p value = 0.000 and the Friedman test shows p value = 0.000. There were significant effects of KMC on maternal anxiety and sleep wake state of LBW babies .

Conclusion	
There is a need for an educational program regarding diabetes by relevant parties to the community to suppress the increase in the number of diabetes sufferers and to prevent complications and reduce the mortality rate.




INTRODUCTION
Low birth weight (LBW) is a common problem in newborn care. Globally, 20 million babies are born with low birth weight each year. This number is estimated to be 15.5% of all babies born, and 95.6% of LBW babies are born in developing countries . Approximately one-third of these LBW babies die before stabilizing or within the first 12 hours of life . LBW babies require special care. intensive care​ until succeed reach condition stable (Blackwell, 2006).
The baby's sleep-wake state is the baby's language used to express internal needs in response to external environmental conditions. The state of quiet sleep-wake is highly dependent on the baby's weight (Ingersol and Thoman, 1999 in Foreman, Thomas & Blackburn, 2008). Low birth weight babies experience less quiet sleep, which will significantly impact the baby's development.
Kangaroo care (KMC) is a non-invasive care method that provides benefits for both the baby and the mother. It facilitates close interaction between the baby and its parents. Research by Wilhelm (2005) found that KMC has a significant effect on the mother's breast temperature, but statistically, KMC did not show a significant effect in reducing cortisol levels, or maternal stress hormones. KMC has not been implemented in all hospitals in Indonesia. One hospital that has implemented KMC and made it one of the care procedures for babies is Dr. Sutomo General Hospital in Surabaya and Cipto Mangunkusumo General Hospital in Jakarta. With the implementation of KMC, it is hoped that the health of babies will improve.
Low birth weight (LBW) babies often have various health problems that require special, even intensive, care. This condition can cause anxiety in mothers due to separation from their babies. Kangaroo care (KMC) is one intervention that can facilitate closer interaction between mother and baby and improve the baby's sleep-wake status .



MATERIALS AND METHODS

This study used a quasi-experimental design with a one-group pretest-posttest design. However, the infants' sleep-wake status was measured using a single-subject design with repeated measurements. This design involves taking measurements several times before and after the intervention to record behavioral patterns and trends (Portney & Watkins, 2000).
A single-subject design with repeated measurements is used to analyze the behavior by observing the responses of a single subject multiple times. This design is an extension of the one-group pretest-posttest design. This design provides greater control because multiple pretests and posttests can act as pseudocontrols, reflecting the maturation of trends that naturally occur in the data or other possible confounding effects (Portney & Watkins, 2000).

RESULT

Mother's Anxiety
Table 5.5 Distribution of maternal anxiety frequency before and after PMK at RSI and RSAL dr. Ramelan Surabaya, May - June 2010 (n=16)

	Anxiety Level
	Before PMK
	Prosen
tase (f)
	After PMK
	Prosen
tase (f)

	Worried
 light
	2
	12.5%
	12
	75%

	Worried
 currently
	10
	62.5%
	4
	25%

	Worried 
Heavy
	4
	 
	 
	

	Total
	16
	16
	100%
	


Based on table 5.5, it can be seen that the level of anxiety of most mothers shows a mild level of anxiety. The number of mothers who have mild anxiety as many as 12 people (75%). Meanwhile, there were 4 mothers who had a moderate level of anxiety (25%).
Maternal characteristics related to anxiety can be fully described using a frequency distribution table. The following is a description of the respondents' characteristics regarding maternal anxiety:

Table 5.6. Frequency Distribution of Maternal Anxiety According to Education, Parity, Type of Delivery, Previous Experience, and Maternal Age at the Dr. Ramelan Islamic Hospital and Naval Hospital in Surabaya
May- June 2010 (n=16)

	Characteristics Mother
	Anxiety Mother before PMK
	Anxiety Mother after PMK

	
	Ring
an
	Currently
	Heavy
	Ring
an
	Currently

	Education Mother
	Junior High School
	0
	0
	1
	0
	1

	
	High School
	2
	8
	1
	10
	1

	
	PT
	0
	2
	2
	2
	2

	Parity
	Primitive
	0
	5
	3
	6
	2

	
	Multi
	2
	5
	1
	6
	2

	Type Labor
	Spontaneous
	2
	7
	2
	9
	2

	
	SC
	0
	3
	2
	3
	2

	Experience previously
	Once
	2
	1
	0
	3
	0

	
	No Once
	0
	9
	4
	9
	4

	Age Mother
	21-30
	2
	9
	3
	11
	3

	
	31-40
	0
	1
	1
	1
	1



Sleep-wake status
Table 5.7 Frequency distribution of LBW wake-sleep status at RSI and RSAL dr. Ramelan Surabaya.
May- June 2010 (n=16)

	No.
	Sleep-wake status
	Day to 1

	
	
	Minute 0
	60 minutes
	120 minutes

	1
	Cry
	1
( 6.25 %)
	
	

	2
	Awake active
	1
( 6.25 %)
	
	

	3
	Awake calm
	1
( 6.25 %)
	1 (6.25 % )
	

	4
	Sleepy
	2
(12.5 % )
	1 (6.25 % )
	

	5
	Sleep Active
	9 ( 56.25 %)
	4 (25%)
	3 ( 18.75 %)

	6
	Sleep Calm
	2
(12.5 % )
	10 (62.5 % )
	13 ( 81.25 %)

	Total Respondents
	16 (100%)
	16 (100%)
	16 (100%)



Table 5.8 Frequency distribution of LBW wake-sleep status at RSI and RSAL dr. Ramelan Surabaya.
May- June 2010 (n=16)

	No.
	Sleep-wake status
	Day to 2

	
	
	Minute 0
	60 minutes
	120 minutes

	1
	Cry
	
	
	

	2
	Awake active
	1 (6.25 % )
	
	

	3
	Awake calm
	
	
	

	4
	Sleepy
	3 ( 18.75 %)
	
	

	5
	Sleep Active
	12
(75%)
	7 ( 43.75 %)
	1 (6.25 % )

	6
	Sleep Calm
	
	9 ( 56.25 %)
	15 ( 93.75 %)

	Total Respondents
	16 (100%)
	16 (100%)
	16 (100%)



Table 5.9 Frequency distribution of LBW wake-sleep status at RSI and RSAL dr. Ramelan Surabaya.
May- June 2010 (n=16)

	No.
	Sleep-wake status
	Day the 3rd

	
	
	Minute 0
	60 minutes
	120 minutes

	1
	Cry
	
	
	

	2
	Awake active
	1 (6.25 % )
	
	

	3
	Awake calm
	3 ( 18.75 %)
	
	

	4
	Sleepy
	2 (12.5 % )
	
	

	5
	Sleep Active
	7 ( 43.75 %)
	2 (12.5 % )
	1 (6.25 % )

	6
	Sleep Calm
	3 ( 18.75 %)
	14 (87.5 % )
	15 ( 93.75 %)

	Total Respondents
	16 (100%)
	16 (100%)
	16 (100%)


Tables 5.7, 5.8, and 5.9 show the infants' sleep-wake status before PMK, at minute 0, during PMK, at minute 60, and after PMK at minute 120. Measurements were conducted over 3 days. In general, at minute 0 on the first, second, and third days, there were variations in sleep status, but more respondents tended to experience the active sleep phase. Subsequently, changes gradually occurred at minute 60, and at minute 120, respondents tended to experience quiet sleep.

Bivariate Analysis
In the bivariate analysis, the researchers used the Wilcoxon sign-rank test and the Friedman test to examine the effect of PMK on maternal anxiety and the sleep-wake status of LBW infants. used For analysis anxiety Mother And Friedman Test used For analysis of sleep-wake status of LBW.

The Effect of PMK on Maternal Anxiety

Table 5.10 Maternal anxiety before and after PMK at RSI and RSAL dr. Ramelan Surabaya
May-June 2010 (n=16)

	Anxiety Level
	Pre
test
	Prosen
tase (f)
	Post
test
	Prosen
tase (f)
	p
value

	Worried 
light
	2
	12.5%
	12
	75%
	p=
0,000


	Worried 
currently
	10
	62.5%
	4
	25%
	

	Worried 
Heavy
	4
	25.0%
	 
	 
	

	Total
	16
	100.0%
	16
	100%
	



Based on table 5.10 above, it can be seen that most mothers
Before PMK, most mothers had moderate levels of anxiety. After PMK, there was a decrease, and most mothers' anxiety levels were mild.

The Effect of PMK on the Sleep-Wake Status of LBW Babies
Table 5.11 Sleep-Wake Status of LBW before, during and after PMK at RSI and RSAL dr. Ramelan Surabaya.
May- June 2010 (n=16)
	No.
	Sleep-wake status
	Day to 1

	
	
	Minute 0
	60 minutes
	120 minutes

	1
	Cry
	1 (6.25 % )
	
	

	2
	Awake active
	1 (6.25 % )
	
	

	3
	Awake calm
	1 (6.25 % )
	1 (6.25 % )
	

	4
	Sleepy
	2 (12.5 % )
	1 (6.25 % )
	

	5
	Sleep Active
	9 ( 56.25 %)
	4 (25%)
	3 ( 18.75 %)

	6
	Sleep Calm
	2 (12.5 % )
	10 (62.5 % )
	13 ( 81.25 %)

	Total Respondents
	16 (100%)
	16 (100%)
	16 (100%)

	p-value
	0,000

	CI
	95%



Table 5.12 Sleep-Wake Status of LBW before, during and after PMK at RSI and RSAL dr. Ramelan Surabaya.
May- June 2010 (n=16)

	No.
	Sleep-wake status
	Day to 2

	
	
	Minute 0
	60 minutes
	120 minutes

	1
	Cry
	
	
	

	2
	Awake active
	1 (6.25 % )
	
	

	3
	Awake calm
	
	
	

	4
	Sleepy
	3 ( 18.75 %)
	
	

	5
	Sleep Active
	12 (75%)
	7 ( 43.75 %)
	1 (6.25 % )

	6
	Sleep Calm
	
	9 ( 56.25 %)
	15 ( 93.75 %)

	Total Respondents
	16 (100%)
	16 (100%)
	16 (100%)

	p-value
	0,000

	CI
	95%



Table 5.13 Sleep-Wake Status of LBW before, during and after PMK at RSI and RSAL dr. Ramelan Surabaya.
May- June 2010 (n=16)
	No.
	Sleep-wake status
	Day the 3rd

	
	
	Minute 0
	60 minutes
	120 minutes

	1
	Cry
	
	
	

	2
	Awake active
	1 (6.25 % )
	
	

	3
	Awake calm
	3 ( 18.75 %)
	
	

	4
	Sleepy
	2 (12.5 % )
	
	

	5
	Sleep Active
	7 ( 43.75 %)
	2 (12.5 % )
	1 (6.25 % )

	6
	Sleep Calm
	3 ( 18.75 %)
	14 (87.5 % )
	15 ( 93.75 %)

	Total Respondents
	16 (100%)
	16 (100%)
	16 (100%)

	p-value
	0,000

	CI
	95%



The results of the Friedman test showed a p value = 0.000 (p <0.05) both on the first, second and third days. This means that statistically there is a significant difference in sleep status on days 1, 2, 3 at minutes 0, 60 and 120. A 95% confidence interval means that at a value of α = 5% it can be concluded that there is a significant difference in the baby's sleep wake status on days 1, 2, 3 at minutes 0, 60 and 120.

The Friedman Test is only intended to determine whether there are differences in sample groups consisting of three or more groups. To determine which groups exhibit differences, a post hoc Wilcoxon Signed Rank Test is performed. The post hoc results for the sample above are as follows:

Table 5.14 P-value of sleep status at minute 0-minute 60, minute 60-minute 120 and minute 0-minute 120.
May- June 2010 (n=16)
	p value (95% CI)
	The day I

	 
	Minute 0 - Minute 60
	Minute 60 - Minute 120
	Minute 0 - Minute 120

	Asymp . Sig. (2-tailed)
	0.005
	0.234
	0.002



Table 5.15 P-value of sleep status at minute 0-minute 60, minute 60-minute 120 and minute 0-minute 120.
May- June 2010 (n=16)

	p value (95% CI)
	Day II

	 
	Minute 0 - Minute 60
	Minute 60 - Minute 120
	Minute 0 - Minute 120

	Asymp . Sig. (2-tailed)
	0.001
	0.034
	0,000



Table 5.16 P-value of sleep status at minute 0-minute 60, minute 60-minute 120 and minute 0-minute 120.
May- June 2010 (n=16)

	p value (95% CI)
	Day III

	 
	Minute 0 - Minute 60
	Minute 60 - Minute 120
	Minute 0 - Minute 120

	Asymp . Sig. (2-tailed)
	0.001
	0.157
	0.001




Table 5.14, 5.15, 5.16 shows that the p value of the first day is different both at minute 0 and minute 60, minute 60 and minute 120 and minute 0 and minute 120. In the comparison of minute 0 and minute 60 shows a p value of 0.005, this means that statistically there is a significant difference in the sleep-wake status of minute 0 and minute 60. The p value in the comparison of sleep status of minute 60 and minute 120 is 0.234, this value is >0.05. Thus, it means that statistically there is no significant difference between the sleep-wake status of LBW at minute 60 to minute 120. While the p value at minute 0 and minute 120 is 0.002 ( p value <0.05). This means that statistically there is a significant difference between minute 0 and minute 120.



DISCUSSION

1. Parity
The parity of respondents in this study was balanced between primiparous and multiparous, with eight respondents each. Primiparous mothers reported significantly higher levels of severe and moderate anxiety than multiparous mothers. This finding differs from Akbarbegloo and Valizadeh's (2009) study, which found that the majority of respondents were primiparous.
According to Carvalho et al. (2004), the number of children influences maternal anxiety. Parity is related to previous parenting experience. Multiparous mothers generally have a high level of preparedness to care for and raise children. This condition can affect maternal stress and anxiety levels. Even without previous experience of premature birth, mothers who have cared for babies before tend to have more stable emotions than mothers giving birth for the first time.

2. Type Labor
The delivery types of respondents participating in this study were divided into two categories: cesarean section and spontaneous vaginal delivery. Most respondents delivered their babies spontaneously vaginally. This is consistent with research by Carvalho and Linhares (2007) that found that most mothers who delivered low-birth-weight babies experienced spontaneous labor. Complications during pregnancy that require a cesarean section will affect maternal anxiety. Mothers who delivered their babies spontaneously had moderate levels of anxiety, on average.
According to Townsend (2003, in Dalimunthe, 2009), women who undergo cesarean section surgery can experience both physical and psychological stress. Dalimunthe (2009) in his research found that there were different levels of stress between mothers who had an emergency cesarean section , mothers who had a vaginal delivery with vacuum, and mothers who had a vaginal delivery with vacuum. with normal spontaneous labor. Mothers who give birth spontaneously show higher levels of stress than mothers who give birth by cesarean section and vacuum.

3. Experience Previously
The respondents' previous experiences of giving birth to a premature baby are described in a frequency distribution. The study found that the majority of respondents, 13 of whom had never given birth to a premature baby, had never given birth before. According to Dalimunthe (2009), factors that can cause maternal stress include psychosocial factors, individual biological factors, previous psychosocial factors, and events that occur after the trauma.
Researchers' analysis suggests that mothers who have given birth to premature babies have had previous traumatic experiences, making them more prepared for the situation when it happens again. This will influence the level of anxiety they experience. This aligns with research by Dole et al. (2003) on anxiety in premature babies and parental anxiety. This study found that previous experiences are related to social support, suggesting that mothers with previous experiences tend to cope better.

4. Characteristics Baby
4.1  Heavy body Baby
Most infant respondents had an average weight of 1722.75 grams. Based on research by Ingersol, Thomas, and Blackburn (2008), body weight influences the sleep-wake status of LBW infants. Infants with a higher birth weight have a better ability to achieve a restful sleep status than infants with a lower birth weight.
According to Ingersol, Thomas, and Blackburn (2008), gestational age influences weight gain. Babies with higher gestational ages have higher weights. A baby's weight is related to nutrition and body temperature. Optimal nutrition is crucial for weight gain. Low birth weight babies have limited digestive function. Sucking and swallowing abilities are present before birth, but coordination is only established at 32-34 weeks, and synchronization is complete at 36-37 weeks of gestation. Furthermore, low birth weight babies have fewer brown fat deposits. This makes it difficult for them to maintain their body temperature, which affects their metabolism. This metabolism, in turn, significantly impacts the baby's energy availability and weight (Wilson & Hockenberry, 2007). This, in turn, affects the baby's weight and, in turn, their sleep-wake status.

4.2 Age Gestation Baby
The average gestational age of respondents in this study was 34 weeks with a standard deviation of 2.61. This is consistent with research by Vernacchio, Corwin, and Lesko et al. (2003), who reported that the average LBW in their study on sleep positions in LBW was 34.7 weeks with a standard deviation of 3.4. Meanwhile, Watanabe, Iwase, and Hara (2008) conducted research on sleep waveforms in LBW infants aged 31-36 weeks.
According to Browne and Graven (2008), a baby's sensory system begins to develop at 28-30 weeks of gestation. At 30 weeks of gestation, REM and Non-REM sleep waves begin to form. Based on EEG waveforms, there are two basic types of sleep. The REM wave phase is indicated by eye movements. During this phase, there are still extremity movements. Meanwhile, in the Non-REM type, extremity movements during sleep are very minimal. During the Non-REM phase, babies tend to experience restful sleep. At 31-36 weeks of gestation, these two waves have formed, but are still incomplete. The sleep wave phase begins to be complete when the baby is 36-38 weeks of gestation (Browne & Graven, 2008).

4.3 Type Sex
The gender of the babies in this study was predominantly female, with 10 respondents (62.5%). This is consistent with research by Kelmanson and Adulas (2002), who reported that the majority of respondents were female, with 48 babies representing 57.8%. Furthermore, Vernacchio, Corwin, and Lesko et al. (2003) reported that the majority of respondents were women, with a total of 467 (51.5%).
According to Lunqvis and Sabel (2000), baby girls have better neurobehavioral development than baby boys. Baby girls tend to have faster emotional maturity and body language than baby boys. Neurobehavioral development influences baby behavior, which is evident in the baby's ability to change their sleep-wake status.

2. The Effect of Kangaroo Care Method on Maternal Anxiety
The results of the bivariate analysis of anxiety showed a significant difference in anxiety levels before and after PMK. This is consistent with Shiau's (2005) research, which reported that mothers who received PMK had lower anxiety levels than mothers who did not.
According to Venancio and Almeida (2004), during PMK, skin-to-skin contact between mother and baby creates a stimulus that is carried to the brain. This stimulus then triggers the release of oxytocin, which positively impacts the mother's emotions. Mothers who receive PMK exhibit more stable emotions than those who do not.
According to Correia and Linhares (2007), separation from the baby is the most influential factor in maternal anxiety. Meanwhile, Akbarbeglo and Valizadeh (2009) in their study on stress in parents whose children are treated in the NICU reported that parental stress is primarily caused by the relationship with the baby and changes in the parent's role. According to Miles (2002), the main causes of anxiety in parents whose children are treated in the NICU can be grouped into three classifications. The first classification is the atmosphere in the NICU, the second is the baby's clinical condition, and the third is changes in the parent's role. In this study, anxiety was measured using the PSS: NICU developed by Miles (2002).
Kangaroo care is a care method that involves parents and their infants. Close skin-to-skin contact affects the mother's psychological well-being and reduces stress. The physiological response to this closeness is demonstrated by hormonal changes, which in turn influence stress levels. This researcher's assumption is based on research by Carvalho et al. (2008) on maternal anxiety, depression, and the development of premature infants over the course of one year. This study found that the highest stressors for mothers who give birth to premature infants are the infant's clinical condition and separation from the mother. With the implementation of KMC, this separation is reduced, and a closer relationship between the mother and the infant begins to develop.

Inadequate infant interaction skills impact parents' psychological well-being. This is consistent with Brazelton's (1994) finding that premature infants' stimulus control skills differ from those of full-term infants. This inadequacy can impact parents' psychological well-being because they lack a clear understanding of their infant's interaction skills. The close proximity of the infant allows the mother to observe the infant's condition for herself.
3. The Effect of Kangaroo Care Method on the Sleep-Wake Status of LBW Babies
The sleep-wake status of LBW infants showed significant changes during the implementation of kangaroo care. This is indicated by the results of statistical tests with a p-value of 0.000 (<0.05), which means there is a statistical difference in the sleep-wake status of LBW infants before, during, and after KMC. Before KMC implementation, most infants had varying sleep-wake statuses. After 120 minutes of KMC implementation, most infants were in a quiet sleep status.
According to Davis (2010), sleep-wake behavior in premature babies affects their growth and development in various ways. Sleep-wake behavior affects the baby's ability to respond to stimuli. The baby's ability to respond to these stimuli is reflected in changes in their sleep-wake behavior. Babies with neurological problems exhibit abnormal sleep patterns. Sleep-wake behavior affects brain development and learning abilities, which continue after the baby leaves the hospital.
The amount of sleep a baby receives influences their behavioral development. Babies should be given a minimum of two hours of sleep, as they can achieve two to three sleep cycles in 2-3 hours. This is consistent with research by Browne and Graven (2008), who found that two to three sleep cycles can aid growth and development. Two to three sleep cycles can occur in two to three hours. If babies receive too much intervention or touch during their sleep phase, they will not have the opportunity to achieve restful sleep. The implementation of the PMK program in this study, which lasted two hours per day, aimed to facilitate the baby's sleep phase and help them achieve sufficient restful sleep.
At the 60th minute, many babies were still in active sleep. According to Davis (2010), premature babies sleep more actively than they do quiet sleep. Kangaroo care can help babies achieve quiet sleep. This is evident at the 120th minute, where most babies were in quiet sleep. Meanwhile, at the 60th minute, babies were still experiencing one sleep cycle, but some babies had shown quiet sleep status, so the comparison of the babies' sleep-wake status at the 60th minute and the 120th minute showed insignificant results. Although at the 60th minute, babies only achieved one sleep cycle, some babies had achieved quiet sleep. The change in the number of babies achieving quiet sleep was not significant, so the comparison of the number of babies achieving quiet sleep was not large and when statistical tests were conducted, did not show significant results. This is consistent with research by Browne and Graven (2008) which stated that at the 1st sleep cycle, some babies had achieved quiet sleep.



CONCLUSION

Characteristics of LBW seen from age gestation shows an average of 34.01 Sunday with standard deviation 1.61. Meanwhile weight baby shows an average of 1722.75 grams with standard deviation 321.799 grams. Type sex baby on study This part big Woman with amount respondents 10 babies (62.5 % ) Most big sleep-wake status baby on minute to 0 is Sleep active with average proportion over 3 days by 58.33% and on minute to 120 parts big is Sleep calm with average proportion over 3 days by 89.58%. Treatment method kangaroo have significant influence​ to anxiety mothers who have premature LBW with p value = 0.000
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