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ABSTRACT

Preterm birth is a major global health concern, contributing to neonatal morbidity and mortality. Maternal
stress is heightened by the separation of preterm infants in NICUs. Kangaroo Mother Care (KMC), involving
skin-to-skin contact, has shown potential in reducing maternal stress and promoting bonding. This study
aimed to assess the impact of KMC on maternal stress among mothers of preterm infants in the NICU,
focusing on the influence of KMC duration and frequency.

Materials and Methods:

A hospital-based observational study was conducted on 200 mothers of preterm neonates, divided into KMC
(study) and control groups. Participants were selected via convenience sampling. The KMC group received
>10 hours of daily KMC, while the control group received standard NICU care. Maternal stress was
measured using the Parental Stress Scale (PSS) at admission, after one week, and at discharge. Data were
analyzed using SPSS-30, with p<0.05 considered significant.

Results:

The KMC group showed a significant reduction in maternal stress scores compared to the control group
(p<0.05). Improvements were observed across all PSS domains, including parental role alteration, infant
appearance, and staff communication. Longer and more frequent KMC sessions correlated with greater stress
reduction.

Conclusion:
KMC is an effective intervention to reduce maternal stress in NICU settings and should be integrated into
routine neonatal care. Further research is recommended to evaluate its long-term psychological benefits.
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INTRODUCTION

During pregnancy and childbirth, women experience substantial emotional changes that increase their
sensitivity to psychological factors, which can sometimes result in difficulties. The birth of premature infants
can significantly affect the physical and emotional health of parents, leading to various challenges and
potentially lowering mothers' moods and their interactions with their newborns. ! The need for neonatal
intensive care unit (NICU) admission often results in the separation of mothers from their premature infants,
creating a significant source of stress for postpartum women and negatively impacting their physical and
mental well-being. %

Kangaroo Mother Care (KMC), often referred to as skin-to-skin care, involves positioning a newborn upright
against the chest of a parent, typically the mother or father, to provide essential warmth and a sense of security.
This pr?gtice is inspired by the nurturing behavior of marsupials like kangaroos, which carry their young in a
pouch.

Numerous studies have demonstrated that KMC not only stabilizes the vital signs of premature infants and
fosters their growth and development, but it also contributes to shorter hospital stays and lower mortality rates.
(451 Additionally, research indicates that KMC can help alleviate negative emotions such as depression and
irritability in postpartum mothers, enhancing maternal bonding with premature infants while simultaneously
reducing anxiety and stress levels following premature birth. [ However, some findings suggest that extended
periods of KMC may lead to exhaustion for mothers, resulting in sleep deprivation and fatigue. [']

Currently, there is a scarcity of published research examining the impact of KMC on the psychological stress
responses and sleep quality of mothers with preterm infants during periods of separation. This study aims to
investigate how KMC influences the psychological stress response and sleep quality of these mothers after
separation from their infants, ultimately seeking to enhance their overall quality of life.

276

OBJECTIVES OF THE STUDY

OBJECTIVES:
1. To evaluate the effect of Kangaroo Mother Care (KMC) on maternal stress levels in mothers of
preterm infants admitted to the Neonatal Intensive Care Unit (NICU)
2. To analyze the impact of Kangaroo Mother Care duration and frequency on maternal stress
reduction.

MATERIALS AND METHODS
SOURCE OF DATA
Study Place: The study will be conducted in Department of Paediatrics, Adichunchanagiri
Hospital and Research centre, B.G. Nagara, Nagamangala Taluk, Mandya District.
Study Duration: 18 months
Study Design: A hospital based observational study
Study Technique : convenient sampling
Sample Size: The following simple formula would be used for calculating the adequate
sample size in prevalence study;
n=z%pq /d?
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Where n is the sample size,
Zis 1.96
P =prevalence =60%
Q=100-p=40
D=10%of p
Sample size is found to be using the above formula 200
METHOD OF COLLECTION OF DATA
INCLUSION CRITERIA:
e Mothers of preterm infants admitted to the NICU.
e Mothers willing to provide informed consent.
e Mothers capable of providing Kangaroo Mother Care.

EXCLUSION CRITERIA:
e Mothers with pre-existing psychological conditions that may influence stress levels.
e Infants with congenital anomalies or requiring major surgeries.

METHODOLOGY:

After obtaining clearance from Institutional ethical committee, the study will be conducted in patients who give
written informed consent.

200 patients will be recruited based on the above-mentioned inclusion criteria. History of presenting complaints,
history of antenatal and natal details, and the demographic details of mother were taken by face-to-face
interview analysis.

Parental Stress Scale (PSS): This validated tool will be used to assess maternal stress. The scale measures stress
across three domains: parental role alteration, infant's behavior and appearance, and staff communication.

The initial evaluation of maternal stress will be conducted using the Parental Stress Scale (PSS) within the first
24 to 48 hours following admission to the Neonatal Intensive Care Unit (NICU). In the intervention group,
mothers will engage in Kangaroo Mother Care for a minimum of 10 hours daily, adhering to the established
institutional guidelines. Conversely, mothers in the control group will receive the standard care provided in
the NICU, which does not include Kangaroo Mother Care. To monitor changes in maternal stress, follow-up
assessments will be carried out using the PSS after one week and again at the time of discharge.

STATISTICAL ANALYSIS

Descriptive statistics

e Data will be summarised using percentage & proportions
e Data will be analysed using chi-square test

Analytical statistics

e Chi square test, student t test or Fischer exact tests will be used to analyse the comparison and
association.

e Analysis will be done using SPSS software.
e P values <0.05 will be considered statistically significance.
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RESULTS

Table 1: Maternal Age Distribution in both Groups

Mothers Age Study group Control group 278
Frequency Percentage Frequency Percentage

<20 years 13 13 11 11

21-25 years 58 58 62 62

26-30 years 26 26 23 23

> 30 years 3 3 4 4

Chi-square value 0.6265

p-value 0.8903

The distribution of maternal age in the study and control groups is similar. Among mothers under
20 years, 13% were in the study group and 11% in the control group. The majority, aged 21-25
years, comprised 58% of the study group and 62% of the control group. Mothers aged 26-30 years
accounted for 26% in the study group and 23% in the control group, while those above 30 years
constituted 3% and 4%, respectively. The chi-square value of 0.6265 and a p-value of 0.8903
indicate no  significant  difference  between the groups in age distribution
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Figure 1: Bar chart showing Maternal Age Distribution in both Groups

<20years

Mothers Age

62
58
I I | 23

21-25 years
m Study group

26-30 years

= Control group

3 4
N
> 30years

www.neuroquantology.com

279


http://www.neuroquantology.com/

Neuroquantology | Aug 2025 | Volume 23 | Issue 7 | Page 275-303| Doi: 10.48047/nq.2025.23.7.nq25029

Dr.Vaka SaiKiran Reddy, Effect of Kangaroo Mother Care on Maternal Stress in Nicu Admitted Preterm Babies — Hospital Based Observational Study

Table 2: Maternal Education Distribution in Both Groups

Study group Control group
Mothers Education
Frequency Percentage Frequency Percentage
Primary 21 21 23 23
Secondary 19 19 18 18
Undergraduate 45 45 42 42
Postgraduate 15 15 17 17
Chi-square value 0.3463
p-value 0.9511

The distribution of maternal education levels in the study and control groups is comparable. In
the study group, 21% had primary education, 19% had secondary education, 45% were
undergraduates, and 15% had postgraduate education. Similarly, in the control group, 23% had
primary education, 18% had secondary education, 42% were undergraduates, and 17% had
postgraduate education. The chi-square value of 0.3463 and a p-value of 0.9511 indicate no
statistically significant difference in maternal education levels between the two groups.
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Figure 2: Bar chart showing Maternal Education Distribution in Both Groups

45
£
23
21
I I | | I l

Primary

Mothers Education

Secondary Undergraduate

m Study group  m Control group

Post graduate

www.neuroquantology.com

281


http://www.neuroquantology.com/

Neuroquantology | Aug 2025 | Volume 23 | Issue 7 | Page 275-303| Doi: 10.48047/nq.2025.23.7.nq25029
Dr.Vaka SaiKiran Reddy, Effect of Kangaroo Mother Care on Maternal Stress in Nicu Admitted Preterm Babies — Hospital Based Observational Study

Table 3: Mode of Delivery Distribution in Both Groups

Study group Control group
Mode of Delivery
Frequency Percentage Frequency Percentage
NVD 81 81 76 76
LSCS 13 13 17 17
VAVD 6 6 7 7
Chi-square value 0.7694
p-value 0.6806

In the study group, 81% of deliveries were normal vaginal deliveries (NVD), 13% were lower
segment cesarean sections (LSCS), and 6% were vacuum-assisted vaginal deliveries (VAVD). In
the control group, 76% had NVD, 17% had LSCS, and 7% had VAVD. The chi-square value of
0.7694 and a p-value of 0.6806 indicate no significant difference in the mode of delivery between

the two groups.
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Figure 3: Bar chart showing Mode of Delivery Distribution in Both Groups
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Table 4: Parity Distribution in Both Groups

Parity Study group Control group
Frequency Percentage Frequency Percentage
Primi S7 S57 54 54 284
Multi 41 41 42 42
Grand Multi 2 2 4 4
Chi-square value 0.7597
p-value 0.6839

The parity distribution between the study and control groups is quite similar. In the study group,
57% were primi, 41% were multi, and 2% were grand multi. In the control group, the percentages
were 54% were primi, 42% were multi, and 4% were grand multi. The chi- square value of 0.7597
and a p-value of 0.6839 suggest no significant difference in parity between the two groups.
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Figure 4: Bar chart showing Parity Distribution in Both Groups
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Table 5: Baby Birth Weight in Both Groups

Baby Birth Weight Study group Control group
Mean 1.55 1.46
SD 0.40 041
p-value 0.1387

The mean birth weight of babies in the study group was 1.55 = 0.40 kg, while in the control
group, the mean was 1.46 + 0.41 kg. The p-value of 0.1387 indicates no statistically significant
difference in the birth weights between the two groups.

Figure 5: Bar chart showing Baby Birth Weight in Both Groups
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Table 6: NICU Admission Indication in Both Groups

NICU admission| Study group Control group
Indication
Frequency Percentage Frequency Percentage
287

Early Preterm 33 33 35 35

Moderate Preterm 38 38 36 36

Late Preterm 27 27 25 25

Extremely Preterm 2 2 4 4
Chi-square value 0.8564
p-value 0.8359

The indications for NICU admission in the study and control groups were similar. In the study
group, 33% were early preterm, 38% were moderate preterm, 27% were late preterm, and 2%
were extremely preterm. In the control group, the percentages were 35%, 36%, 4%, and 25%,
respectively. The chi-square value of 0.8564 and a p-value of 0.8359 suggest no significant
difference in the NICU admission indications between the two groups.
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Figure 6: Bar chart showing NICU Admission Indication in Both Groups
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Table 7: Length of NICU Stay in Both Groups

Length of NICU stay Study group Control group
Mean 15.40 15.71
SD 6.92 8.01
p-value 0.9186

The mean length of NICU stay for the study group was 15.40 + 6.92 days, while in the control
group, it was 15.71 = 8.01 days. The p-value of 0.9186 indicates no statistically significant
difference in the length of NICU stay between the two groups.
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Figure 7: Bar chart showing Length of NICU Stay in Both Groups

Length of NICU stay

18.00 290

17.00

16.00 15.71
15.40

15.00

14.00

13.00

12.00
Study group Control group

EISSN 1303-5150 www.neuroquantology.com


http://www.neuroquantology.com/

Neuroquantology | Aug 2025 | Volume 23 | Issue 7 | Page 275-303| Doi: 10.48047/nq.2025.23.7.nq25029

Dr.Vaka SaiKiran Reddy, Effect of Kangaroo Mother Care on Maternal Stress in Nicu Admitted Preterm Babies — Hospital Based Observational Study

Table 8: PSS Score at Baseline in Both Groups

PSS Score Baseline Study group Control group
Frequency Percentage Frequency Percentage
Mild Stress 0 0 2 2
Moderate Stress 30 30 35 35
Severe Stress 70 70 63 63
Chi-square value 2.753
p-value 0.2524

At baseline, the stress levels measured by the PSS score were similar in both groups. In the
study group, 0% experienced mild stress, 30% had moderate stress, and 70% had severe stress.
In the control group, 2% experienced mild stress, 35% had moderate stress, and 63% had severe

stress. The chi-square value of 2.753 and a p-value of 0.2524 suggest no significant difference
in the stress levels between the study and control groups at baseline.
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Table 9: PSS Score in the 1st Week in Both Groups

Study group Control group
PSS Score 1st week
Frequency Percentage Frequency Percentage
Mild Stress 29 29 10 10
Moderate Stress 71 71 62 62
Severe Stress 0 0 28 28
Chi-square value 37.8654
< 0.0001

In the first week, there was a significant difference in the stress levels between the study and
control groups. In the study group, 29% experienced mild stress, 71% had moderate stress, and
0% had severe stress. In the control group, 10% had mild stress, 62% had moderate stress, and
28% experienced severe stress. The chi-square value of 37.8654 and a p-value of
< 0.0001 indicate a statistically significant difference in the PSS scores between the two

groups.
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Figure 9: Bar chart showing PSS Score in the 1st Week in Both Groups
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Table 10: PSS Score at Discharge in Both Groups

at| Study group Control group
PSS Score
Discharge Frequency Percentage Frequency Percentage
No stress 3 3 1 1
Mild Stress 92 92 64 64
Moderate Stress 5 5 11 11
Severe Stress 0 0 24 24
Chi-square value 32.2756
p-value < 0.0001

At discharge, there was a significant difference in the stress levels between the study and
control groups. In the study group, 3% reported no stress, 92% had mild stress, 5%
experienced moderate stress, and 0% had severe stress. In the control group, 1% had no stress,
64% had mild stress, 11% had moderate stress, and 24% experienced severe stress. The chi-

square value of 32.2756 and a p value of < 0.0001 indicate a statistically significant difference
in the PSS scores at discharge between the two groups.
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Figure 10: Bar chart showing PSS Score at Discharge in Both Groups
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Table 11: Maternal Satisfaction with NICU Care in Both Groups

Maternal satisfaction | Study group Control group
with NICU care
Frequency Percentage Frequency Percentage
91 91 89 89
Not satisfied 9 9 11 11
Chi-square value 0.2222
0.6373

Maternal satisfaction with NICU care was similar in both groups. In the study group, 91% of
mothers were satisfied, while 9% were not. In the control group, 89% were satisfied, and 11%
were not satisfied. The chi-square value of 0.2222 and a p-value of 0.6373 suggest no significant
difference in maternal satisfaction with NICU care between the two groups.

EISSN 1303-5150

www.neuroquantology.com

297


http://www.neuroquantology.com/

Neuroquantology | Aug 2025 | Volume 23 | Issue 7 | Page 275-303| Doi: 10.48047/nq.2025.23.7.nq25029
Dr.Vaka SaiKiran Reddy, Effect of Kangaroo Mother Care on Maternal Stress in Nicu Admitted Preterm Babies — Hospital Based Observational Study

Figure 11: Bar chart showing Maternal Satisfaction with NICU Care in Both
Groups
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DISCUSSION

Kangaroo Mother Care (KMC) has been widely recognized for its positive impact on neonatal
outcomes, particularly in preterm infants. However, its role in alleviating maternal stress in
Neonatal Intensive Care Units (NICUs) remains a crucial area of research.

COMPARISON OF DEMOGRAPHIC DATA. 299

Maternal Age Distribution

The present study found that the majority of mothers in both the KMC and control groups were
aged between 21-25 years, accounting for 58% and 62% of participants, respectively. The
distribution of maternal age was statistically similar between the two groups (p = 0.8903),
indicating that age was not a confounding factor in determining the impact of KMC on maternal
stress.

Previous studies have reported similar age distributions among mothers of preterm infants.

Samsudin S et al. (2022) [l observed that the predominant maternal age group was between 20
and

30 years, aligning with the findings of the present study. Likewise, Souza-Vogler SRD et al.
(2021) ™ reported that most mothers of NICU-admitted preterm infants fell within this age
range, reinforcing that younger mothers are often the primary caregivers for preterm neonates.
Given that younger mothers may experience higher levels of anxiety and stress due to
inexperience, the findings suggest that KMC could be particularly beneficial in this
demographic.

Maternal Education Level

Education level is a critical factor influencing maternal stress and coping mechanisms in NICU
settings. In the present study, the distribution of education levels between the study and control
groups was comparable, with 45% of KMC group mothers having undergraduate degrees and
15% having postgraduate education. Similarly, the control group had 42% undergraduate and
17% postgraduate mothers. The chi-square analysis showed no significant difference in
education levels between the two groups (p = 0.9511).
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Kangaroo Mother Care (KMC) has been widely acknowledged for improving neonatal outcomes, particularly
in preterm infants. This study further explores its psychological and clinical impact, especially in reducing
maternal stress and enhancing maternal-infant attachment in NICU settings. The findings are consistent with
and build upon previous literature, highlighting KMC’s effectiveness as a holistic, mother-infant-centered
intervention.

300

Demographic Comparability

The demographic characteristics between the KMC and control groups were statistically similar, confirming
the comparability of the cohorts. The majority of participants in both groups were aged 21-25 years, aligning
with previous studies by Samsudin et al. (2022) and Souza-Vogler et al. (2021), who noted that younger
mothers are more often primary caregivers for preterm infants. Since younger mothers may experience higher
stress due to inexperience, KMC could serve as a particularly supportive intervention for this age group.

Maternal education, another factor influencing stress and coping ability, was also comparable between groups,
with a substantial proportion having undergraduate or postgraduate qualifications. Prior research (Ouyang et
al., 2024; Samsudin et al., 2022) suggests that higher education levels enhance maternal understanding and
responsiveness to KMC, further reinforcing the benefits of structured support programs.

In terms of delivery mode, the majority of mothers in both groups underwent normal vaginal delivery (NVD).
Although not statistically significant, literature (Mehrpisheh et al., 2022) indicates that mothers who deliver
vaginally initiate KMC earlier and are more likely to engage effectively due to quicker physical recovery.
Parity was also similar across groups, with primiparous mothers forming the majority. These first-time
mothers often exhibit higher anxiety levels, making them ideal candidates for stress-reducing interventions
like KMC.

Maternal Stress Reduction

At baseline, severe maternal stress was prevalent in both groups, underscoring the emotional toll of NICU
admission. However, by the end of the first week, KMC mothers showed significantly reduced stress levels,
with a higher proportion reporting only mild or moderate stress compared to controls (p < 0.0001). This trend
continued until discharge, where 92% of KMC mothers reported only mild stress or no stress at all.

These results align with findings by Mehrpisheh et al. (2022) and Mohammadi et al. (2022), who documented
improved emotional well-being and reduced stress with KMC. Physiologically, this is partly due to lower
maternal cortisol levels and increased oxytocin production, promoting calmness and emotional bonding.
Psychologically, KMC fosters maternal confidence and a sense of control, contributing to improved mental
health. Maternal-Infant Attachment

Maternal-infant attachment is often disrupted in NICU settings due to physical separation and medical
barriers. At baseline, both groups struggled with bonding, consistent with reports from Mehrpisheh et al.
(2022) and Ouyang et al. (2024). However, the KMC group demonstrated a notable improvement in
attachment by the end of the first week. Mothers reported feeling more emotionally connected, confident, and
responsive to their infants’ needs.
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At discharge, KMC mothers exhibited significantly stronger attachment behaviors compared to the control
group, who continued to express anxiety and difficulty bonding. These findings reinforce that KMC not only
reduces maternal stress but also strengthens emotional connection and caregiving competence.

Mechanisms contributing to improved attachment include enhanced oxytocin levels, physical closeness, and
increased breastfeeding, all of which provide emotional and physiological reassurance to mothers. Structured
education on KMC, as highlighted by Samsudin et al. (2022), further enhances maternal sensitivity and 301
emotional attunement, emphasizing the value of guided training in NICU care.

Breastfeeding and Infant Outcomes

KMC significantly improved breastfeeding self-efficacy, exclusive breastfeeding rates, and maternal
confidence. By discharge, KMC mothers were more likely to breastfeed exclusively, supported by early skin-
to-skin contact and enhanced milk production. These outcomes are consistent with findings from Mohammadi
et al. (2022) and Samsudin et al. (2022), who emphasized the importance of maternal education in sustaining
breastfeeding success.

In terms of infant health, although the baseline birth weights were comparable, infants in the KMC group
gained significantly more weight by discharge. KMC contributed to better physiological stability, fewer
episodes of hypothermia, feeding intolerance, and respiratory issues—confirming earlier findings by Souza-
Vogler et al. (2021) and Ouyang et al. (2024).

KMC’s ability to enhance thermoregulation, stimulate feeding reflexes, and promote efficient nutrient
absorption directly supports neonatal growth and health. These benefits collectively contribute to improved
NICU outcomes, despite similar lengths of stay across groups.

Comparison with Other Interventions

While conventional NICU care provides essential medical support, it often limits maternal involvement,
contributing to higher stress levels and weaker maternal-infant bonding. In contrast, KMC offers a more
humanized approach that prioritizes maternal engagement.

Mindfulness-based interventions and structured parental education have also shown effectiveness in reducing
maternal stress. Ouyang et al. (2024) demonstrated that combining KMC with mindfulness training produced
even greater reductions in maternal stress. Similarly, Samsudin et al. (2022) emphasized the additive effect of
KMC education programs in empowering mothers.

However, such psychological interventions often require more resources and professional facilitation, which

may limit their accessibility in certain settings. KMC, on the other hand, is low-cost, simple, and feasible even
in resource-limited environments, making it a practical and scalable solution.
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Conclusion

This study confirms that KMC is a highly effective, cost-efficient intervention for reducing maternal stress,
enhancing maternal-infant attachment, and improving neonatal outcomes. By facilitating skin-to-skin contact,
promoting breastfeeding, and fostering maternal confidence, KMC addresses both the psychological and
physiological needs of mothers and preterm infants. Integrating KMC into routine NICU protocols, along
with structured maternal education, is recommended to maximize its benefits. Future research should explore
combining KMC with complementary interventions such as mindfulness and tailored support programs to
further optimize outcomes in neonatal care.

LIMITATIONS

1) Convenient sampling was used in the following research which limits the sample to just one
geographic location and hospital, randomization with multiple hospitals should have been
involved to reduce the selection bias.

2) Confounding factors cannot be taken into consideration
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