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Does Kangaroo Mother Care Improve Preterm Infant's Temperature? 

Ragaa Gasim Ahmed Mohmmed 

Pediatric Nursing, Faculty of Applied Medical Sciences, Nursing Department, Albaha University, Saudi – Arabia 

Abstract: Kangaroo mother care is a method of care of preterm infants (before 37 completed weeks of gestation). The 

method involves infants being carried, usually by the mother, with skin-to-skin contact. This improves stability of pre-

term infant temperature. The aim of the study: To investigate the effect of kangaroo mother care on preterm infant’s 

temperature in a neonatal intensive care unit at the Khartoum teaching hospital - Sudan.  

Methodology: The study design was Nonequivalent Groups Design (a pretest-posttest randomized experiment), 

120 moth-er-preterm infant pairs were selected through purposive sampling.  

Subjects: The target population for this study was all medically stable preterm infants who were admitted to the 

neonatal intensive care unit at the time of the study. Preterm infants of gestational age 30–36 weeks (n=120), 60 inter-

vention groups received KMC and an-other 60 were control group received conventional care. The researcher was 

available five days per week, five hours per day from 9 am to 2pm. The average number of cases that was taken per 

week ranged from8 to 10 premature infants and their mothers. Setting: This study was conducted in neonatal intensive 

care unit (NICU) in Khartoum teaching hospital.  

Tools: The tools of study divided into two tools; Tool I: Questionnaire was used to collect the demographic data 

related to preterm infants and their mothers in the intervention and control group, and auxiliary temperature before and 

after kangaroo mother care for intervention group and also done for control group in conventional care. Tool II: Mercu-

ry thermometer. The results: Independent–sample t test was calculated and showed that there is a significant difference 

regarding the mother's age, and preterm infant weight (P-value = .06 & .00) Respectively. And there is no significant 

difference regarding preterm infants gestational age, and preterm infants age since birth (P-value = .82 & .50) respec-

tively.  Mothers' educational level the majority were secondary school, (40.83%), and the lowest were intermediate 

school (11.67%). The majority of preterm gender were male (60%), and the other was female (40%). Regarding preterm 

infant's temperature, independent–sample t test showed that there is no significant difference between intervention and 

control group before KMC (P-value = .86). And there is a significant difference between intervention and control group 

after KMC (P-value = .01). Paired sample test investigate that, there is a significant difference regarding the level of 

temperature for intervention group before and after KMC (P-value:. 000).  

Conclusion: KMC was effective and positively promoted premature infant's temperature than those cared by the 

conventional care. Recommendation: Educational training program for all neonatal nurses in skills necessary to imple-

ment the KMC and further studies should be conducted to assess the neonatal nurses' knowledge, attitudes and practices 

regarding KMC. 

Abbreviations: Skin to Skin Contact (SSC), World Health Organization (WHO), Kangaroo Care (KC), Neonatal 

Inten-sive Care Unit (NICU), Kangaroo Mother Care (KMC), Gestational Age (GA).    
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1. Introduction 

The preterm birth, known as birth before 37 weeks, 

is a common challenge of obstetrics. Globally, 13 mil-

lion births occur prematurely each year, at a rate of 

9%.In developed regions of the world the incidence rate 

ranges from 5-12%. May reach 40% in poorer, less de-

veloped regions
[1]

.  

The increased risk of death in children weighing 

<2500 g because they are the most vulnerable newborns. 

In early 2010, it is estimated that 15 million of birth were 

premature. The highest rates of premature birth and death 

in the world in South and Southeast Asia regions.

Globally, complications of prematurity are the leading 

direct cause of neonatal mortality (36%)
[2]

. 

Approximately 64,000 premature babies are born in 

the United States each year,  weighing 1,500 grams, this 

increased risk of medical and developmental complica-

tions and leading to major public health problems
[3]

 . 

The  major national health problem is preterm care. 

March of the Dimes (2012) reported that children 

who born prem-aturely were nearly half a million
[4] 

. 

About 21% of infant deaths occur due to perinatal 

conditions in developing countries. Most causes of neo-

natal mortality can be prohibited or treated through sim-

ple, effective and low-cost interferences from the family 

or in the public
[5]

 . 

KC was introduced more than 25 years ago in Bo-

gota, Colombia, as one component of an alternative ap-

proach to caring for the NICU for low birth weight in-

fants in response to overcrowded incubation, scarce and 

expensive resources such as incubators, high rates of 

infection and neonatal deaths
[6]

. 

A recent WHO strongly suggests that early SSC as a 

thermal service for preterm infants weighing less than 

2,000 grams as guidance for interventions to improve 

consequences for preterm infants
[7] .

 

WHO also identifies KMC with four components: 

persistent and extended SSC, exclusive breastfeeding, 

early discharge from the health facility and close fol-

low-up at home
[8]

. In addition to in the resource-rich 

countries, SSC is complementary to incubator care
[9] 

. 

Postpartum mother-infant separation after birth is 

common in Western culture. The onset of SSC begins 

ideally at birth and includes the nude child's position and 

the head is covered with a dry cover and a warm blanket 

on the back and prone to the bare breast of the mother 
[10]

. 

KMC is a prenatal care approach that empowers 

mothers and families as key providers of vital needs 

(warmth, food) and psychosocial (communication, care, 

cohesion and comfort) of newborns. KMC is designed 

for infants <2000 g with the aim of regulating the ther-

mal achieved by the constant contact of the skin to the 

skin in the KMC position 
[11] . 

The kangaroo method, introduced in Brazilian 

health units since the 1990s, has been incorporated into 

health policies and incorporated into the humanitarian 

context of neonatal care, which includes kangaroo status. 

This must be done in a targeted, safe and monitored 

manner by a well-trained health team. Among the bene-

fits of the kangaroo method: reduced risk of death, phys-

iological stability, shorter hospital stay, stronger moth-

er-child interaction, improved maternal mood, and in-

creased breastfeeding maintenance
[12-15]

. 

Parent-infant bonding with their caretaker increases 

directly with increased touch and direct displayed toward 

an infant during their first years of life
[16]

. 

KMC is one of the evidence-based life-saving in-

terventions. In addition to providing thermal control, 

KMC is associated with a 36% lower risk of neonatal 

mortality among low birth weight newborns compared 

with traditional care, as well as low risk of sepsis, hypo-

glycemia and severe hypothermia
[17]

 . 

Low body temperature is a serious but preventable 

illness in preterm infants. The incidence of hypothermia 

is between 31% and 78% for those who have a birth 

weight of less than 1500 grams. The temperature of the 

preterm skin will drop by 0.5 ° C to 1.0 ° C per minute. 

Both physical properties and environmental factors pre-

dispose preterm infants to hypothermia. In 1997, the 

WHO provided the following definition of hypothermia 

of newborns: 

 •Potential cold stress: 36.0°C to 36.5°C; cause for con-

cern 

 •Moderate hypothermia: 32.0 °C to 36.0°C; danger, im-

mediate warming of the baby needed 

 •Severe hypothermia: less than 32.0°C; outlook grave, 

skilled care urgently needed
 [18]

. 

Preterm infants have an appropriate initial response 

to a reduction in environmental temperatures, the effect 

is limited, making preterm infants at risk of low body 

temperature with all associated complications
[19]

.  
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Low temperature can lead to tachypnea, apnea, hy-

poxia, metabolic acidosis, hypoglycemia, defects of clot-

ting, acute renal failure, necrotizing enterocolitis, and 

eventually deat 
[20]

 . 

Non-shivering thermogenesis is the primary method 

of producing heat for the infant up to the age of one 

year
[21]

 . 

Preterm infants are unable to regulate the tempera-

ture of their bodies due to a higher body surface area, 

double thermal insulation due to subcutaneous hypopro-

teinemia, and loss of water across the skin is usually in-

cluded in the causes of heat loss in preterm infants as 

well as their inefficiency in controlling body tempera-

ture
[22] 

.

The purpose of this article is to investigate the effect of 

KMC on preterm infant's temperature  

Significance of the study: 

To the best knowledge of the researcher, there is no 

research studies about the effect of kangaroo mother care 

(KMC) on preterm infant's temperature in Sudan, despite 

neonatal intensive care units have specific protocols for 

discharge such as stability of preterm infant's tempera-

ture. There is minimal interaction between parents and 

preterm infants. Many researchers have shown signifi-

cant benefits when KMC properly applied to preterm 

infants. It is found that preterm infants respond to KMC 

and increased temperature, parents of the preterm infant 

also have benefits because infant skin contact enhanc-

es bonding with their preterm infants, increases confi-

dence in their parenting skills, and enhances the par-

ent-child attachment relationship
[23]

 .  

Aim of the study: 

To investigate the effect of kangaroo mother care on 

preterm infant’s temperature in a Khartoum teaching 

hospital - Sudan. 

Hypotheses of the study: 

Hypothesis 1: There is no difference in preterm infants’ 

temperature between intervention and control 

groups before KMC                                 . 

Hypothesis 2:  Preterm infants who received KMC will 

have higher temperature gain than those who did 

not. 

Hypothesis 3:  Preterm infants who received KMC will 

have a higher temperature gain than before KMC. 

2. Methods 

Study design: The study design was Nonequivalent 

Groups Design (a pretest-posttest randomized experi-

ment). 

Setting: This study was conducted in neonatal intensive 

care unit (NICU) in Khartoum teaching hospital- Sudan. 

Duration of study: Data were collected during the period 

from January – March (2018). 

Participants: The targeted population for this study was 

all medically stable preterm infants who were admitted 

to the neonatal intensive care unit at the time of the study. 

Preterm infants of gestational age 30–36 weeks (n=120), 

60 intervention groups and another 60 were control 

group. 

Inclusion criteria  

To be eligible for the study the preterm infants had to 

meet the following criteria:                                   

Current body weight is between 1000-2000 grams.                                                                

Gestational age of preterm infants is between 30-36 

weeks.                                                

Breast fed infants (direct or expressed breast milk).                                                                       

In growing periods or medically stable.  

Exclusion criteria 

It was considered that the risks for preterm infants 

from this research study were minimal. However, there 

were certain conditions that would be excluded from the 

study as the following: 

Congenital malformations, Cardiac abnormalities, 

Recent surgery, Serious infections, Central line  and 

Umbilical line, Intravenous feedings, Use of supple-

mental oxygen, Skin rashes or lesions, Gastric or intesti-

nal disorders, Micro-premies or very low birth weight 

infants, Use of a ventilator or CPAP machine, Frequent 

drug dosing, Apnea and bradycardia, Necrotizing enter-

colitis, Phototherapy for hyperbilirubinemia, Hydro-

cephalous and Excessive regurgitation .  

It was considered by expert neonatologists based on 

physical examination to minimize the risk of the preterm 

infants.   

Procedure of data collection 

A letter was sent to the head of the nursery express-

ing a formal request to conduct the research study at the 

NICU and seeking permission to do so. Signing of 

agreement from the NICU head nurse is provided before 

conducting the research study. Subsequent to, the eligible 

mothers were identified from head of NICU considering 

their preterm infants stable health and they were invited 

to participate in the research study through NICU staff. 

Prospective participants attended individual and small 
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group meeting where the researcher made it very clear to 

mothers that their participation was voluntary and they 

were free to withdraw at any time. Information sheets 

and consent forms were distributed to the participants 

and they were asked to read and sign the consent form 

and return their consent form to the researcher. After 

informed consent was obtained, the prospective partici-

pants from the intervention and control completed the 

structured questionnaire which includes demographic 

data. Both the intervention and the control group were 

measured their temperature by researcher before KMC 

and after one hour of KMC. 

Tools 
• Questionnaire was used to collect the demographic 

data related to preterm infants and their mothers in the 

study. The questionnaire was developed by the research-

er based on literature related to KMC. The questionnaire 

therefore included the following characteristics: mother’s 

age, mothers educational background, preterm infant’s 

gender; preterm infant’s age since delivery, preterm in-

fants gestational age, preterm infants’ current weight, and 

preterm infant's temperature before and after KMC.  

• Mercury thermometer.  

Reliability of the tools:  

Reliability was applied by the researcher for testing 

the internal consistency of the tool by administration of 

the tool in the same subjects before collecting the data to 

actually assess the clarity and simplicity of the questions. 

Reliability was estimated among 12 participants by using 

a test retest method. Then correlation coefficient was 

calculated between the two scores. The correlation coef-

ficient was 0.83 which indicates that the questionnaire is 

reliable to detect the objectives of the study.  

Validity of the tools:  

The tool was tested for its content by a jury of five 

experts in the field of pediatric  nursing to ascertain 

relevance and completeness. The validity of the ques-

tionnaire was assessed using content validity by an ex-

pert. The relevancy, clarity, fluency, and simplicity of 

each component in the questionnaire were examined by 

the expert and they found the questionnaire is useful and 

helpful. 

Procedure:  

- An official permission was obtained from NICU 

director. Upon receiving the formal approval through 

formal channel and a questionnaire was checked for its 

validity and reliability. 

- The consent was obtained from every participant, 

after explaining the aim of the study. 

- Training was done for the mother of preterm in-

fants for 2 days on the doll. 

- Arrangements were made to prepare an effective 

environment before the intervention began. Include the 

following: 

Place: comfortable chair and infection control ac-

cess.  

People: mother (rooming in). 

Equipment: ambubag if needed. 

Support system: warm, clean place, and breastfeed-

ing support for all mothers 

- The demographic data and temperature checked by 

the researcher before and after KMC. 

- A record form of kangaroo position, with infor-

mation about the day, frequency, and duration of the po-

sition.  

- According to the World Health Organization 

(WHO) guidelines for KMC. In the KMC group, usually 

the mother, held the infant for 1 hour daily at a time 

convenient to her in the morning shift. The mother sat at 

the side of the infant incubator in a rocking chair and 

received the infant who was placed skin-to-skin on the 

mother's chest between breast in prone and an upright 

position facing the mother (frog like position). The 

mothers were asked to use any front open light dressing. 

Infants wear diapers and caps, were covered over 

the back with blankets to maintain warmth, and were 

monitored for temperature stability by taking an auxiliary 

temperature at first and sixty minutes during holding
[24]

. 

Data management 

This study was conducted in the NICU. Data were 

collected by questionnaire and temperature checked and 

calculated pre and post intervention of KMC, by a re-

searcher. Manual coding was used to check any error in 

coding. The coding manual and dummy tables were de-

veloped before entering the data. Double entry of data 

from researcher was done to prevent potential data entry 

error. The data were checked and cleaned by performing 

preliminary fre-quency distribution to enhance accuracy 

and reliability. 

Data analysis  

Data were analyzed by computerized method Statis-

tical Package for the Social Sciences (SPSS) version 20. 
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The main dependent variables were preterm infant’s 

temperature compared between intervention and control 

groups. Differ-ent test was done to test statistical signifi-

cant differences such as independent- sample t test, and 

paired sample t test. Data have been summarized by 

mean, standard deviation, and 95% confidence interval 

(CI) values have been quantified where deemed relevant.

 

3. RE-

SULTS 

P- value 

Control group 

(Mean & SD) 
Intervention group 

(Mean & SD) 

Variables  

.06  8.29±27.73 7.07  ± 27.95  Mother age 

.82 32.98  ± 1.93 33.08 ± 1.93 Preterm infants gestational age in weeks 

.00 1288.98 ±  347.79 1751.8 ± 152.33 Preterm infant's weight in grams 

.50 10.15 ±  10.61 10.80 ±  9.82 Preterm infants age since birth (per day) 

 

Table 1. Characteristics of mothers and preterm infants in intervention and control groups in NICU, Khartoum teaching hospital, 

Sudan. 

Independent–sample t test was calculated and showed that there is a significant difference regarding the mother's age, and preterm 

infant weight  (P-value = .06 & . 00) Respectively. And there is no significant difference regarding preterm infants gestational age in 

weeks, and preterm infants age since birth (P-value = .82 & . 50) respectively. 

 

 

 
 

Figure 1. Mothers educational background (intervention and control groups) (N = 120) 
 

This figure showed that, the majority of mothers' educational level was secondary school, (40.83%), followed by university level 

(24.17%), then primary school (23.33%), and the lowest were intermediate school (11.67%). 
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Figure 2. Preterm infant gender (intervention and control groups) (N = 120) 

This figure illustrates that, the majority of preterm gender were male (60%), and the other was female (40%). 

 

P – value Control group 

((Mean ± SD 
Intervention  group 

(Mean ± SD) 
Variables 

.86 36.20 ± .28 36.19 ± .29 Preterm infant temperature be-

fore KMC 

.01 36.16 ± .23 36.79  ± .15 Preterm infant temperature after 

KMC 

Table 2. The mean difference in preterm infant’s temperature between the intervention and control groups in NICU, 

Khartoum teaching hospital, Sudan. 

Independent–sample t test was calculated and showed that, there is no significant difference in preterm infant's temperature between 

intervention and control group before KMC (P-value = .86). And there is a significant difference in preterm infant's temperature be-

tween intervention and control group after KMC (P-value = .01). 

 

P – value After KMC 

((Mean ± SD 
Before KMC 

(Mean ± SD) 
Variables  

.000 36.47 ± .37 36.20 ± .28 Intervention  group temper-

ature 

Table 3. The mean difference in temperature regarding preterm infants intervention  group in NICU,  Khartoum 

teaching hospital, Sudan. 

Paired sample test investigated that, there is a significant difference regarding the level of temperature for intervention group before 

and after KMC (P-value: .000). 

4. Discussion 

Getting a new idea adopted, even when it has obvi-

ous advantages, is often very difficult. Many innovations 

require a lengthy of the period, often for many years, 

from the time they became available at the time they are 

widely adopted. Therefore, a common problem for many 

individuals and organizations is how to speed up the rate 

of dif-fusion of an innovation. Rogers (1994, p. 1). Pre-

term birth still represents a major cause of mortality, 

morbidity and poor long-term outcome
[25]

 . 

Kangaroo care may be one way of caring that can 

positively affect the results of preterm infants. Preterm 

infants are unable to regulate their body temperature, this 

is mainly due to lack of sweat, defective heat production 

resulting from less movement, immaturity in their nerve 

centers
[26]

. 

The current study aimed to investigate the effect on 

KMC on preterm infant's temperature. 

Regarding the characteristics of mothers and pre-

term infants in the intervention and control groups. 

According to the characteristics of mothers in the 

intervention and control groups, the present study re-
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vealed  that there was a significant difference regarding 

the mother's age in intervention group 27.95±7.07, and a 

control group is 27.73±8.29, p-value =. 06. Compared to 

the study, which was done by Bera et al (2014) 
[27]

 in 

India; the mean age of the mothers was 25.7 ± 5.19 years. 

Also in comparison to Nahed Saied et al (2013)
[28]

; dis-

cussed that more than three fourths (76%) of mothers' 

age of the study group is 20 - <30 years, Florent Fuchs et 

al (2018)
[29]

 mentioned that maternal age at pregnancy is 

increasing worldwide as well as preterm birth, however, 

the association between prematurity and advanced ma-

ternal age remains controversial. Nahed mentioned that 

concerning the mother's level of education, more than 

half (52%) of them are moderately and highly educated 

in the study group, compared to my study  the majority 

of mothers' educational level were secondary school, 

(40.83%), followed by university level (24.17%), then 

primary school (23.33%), and the lowest were interme-

diate school (11.67%).  Ruiz et al (2015)
[30]

 reported 

that; poor health at birth is greater among babies of 

mothers with low education across all cohorts combined 

from 12 European countries.   

According to the characteristics of preterm infants, 

there is a significant difference in preterm infant weight 

in the intervention and control group, 1751.8 ± 152.33; 

1288.98 ± 347.79; respectively, p- value = 0. 00. There is 

no significant difference regarding preterm infants gesta-

tional age in weeks in intervention and control group, 

33.08 ± 1.93 ; 32.98  ± 1.93; respectively, p-value. 82. 

Compared to the study, which was done by Bera et al 

(2014)
[26]

 in India;  The gestational age of the preterm 

infant at birth was 33.2 ± 3.30 weeks and birth weight 

was 1450.9 ± 311.19 g. Also, compared to study, which 

was done by Almeida CM, et al (2007)
[25]

, mentioned 

that gestational age of 28 to 33 weeks (M= 30.6; SD= 1.8) 

and weighing between 1050 and 1500 grams (M= 1330; 

SD= 0.182). In addition to Nahed Saied et al (2013)
[27]

; 

pointed out  that approximately half (52% and 48%) of 

premature infants' gestational age is 34 -≤ 36 weeks and 

< 32 weeks in both study and control groups respectively. 

Meanwhile, the birth weight in 76 % of the study group 

is 2000 - < 2500 grams compared with 36% of the con-

trol group, also stated that the relation between the neo-

nate's gestational age and birth weight reflects the ade-

quacy of his intrauterine growth, whereas the organ sys-

tem maturity depends largely on gestational age. The 

findings are consistent with the results of Dehghaniet al 

(2015)
[31]

, the mean GA age in the case group has been as 

34.48 ± 2/42 weeks and in the control group as 35.07 ± 

2.4 weeks. The average birth weight in the two groups 

has been, respectively, as 2268.84 ± 490.03 and 2192.22 

± 619.85 g. Nahed pointed that; 60% of the premature 

infant's gender in both groups are males and the rest of 

them (40 %) are females, these results of premature gen-

der is same like my study, P. Astolfi L.A. Zonta (1999)
[32]

 

pointed that the male fetal gender, hormonally involved 

in the control of labour onset, might be responsible for 

the shortened duration of pregnancy. 

The mean difference in preterm infant’s tempera 

ture between the intervention and control groups.  

Our study revealed that there is no significant dif-

ference between intervention and control group before 

KMC (P-value =. 86). And there is a significant differ-

ence between intervention and control group after KMC 

(P-value =. 01). There is a significant difference regard-

ing the level of temperature for intervention group before 

and after KMC 36.47 ±. 37; 36.20 ±. 28, respectively 

(P-value: .000); Mean temperature rose by about 0.3°C. 

These results are in agreement with a study which was 

done by Bera et al (2014) 
[26]

, the study showed that there 

was a significant increase in the preterm  body temper-

ature after applying KMC, mean temperature rose by 

about 0.4°C. These differences may be due to my study,  

KMC assessed for one day, Bera study; KMC assessed 

during 3 consecutive days, and despite in Bera study the 

preterm infant weight is lower than our study (1450.9 ± 

311.19 g; 1751.8 ± 152.33) respectively, and both studies 

having near gestational age. Bera mentioned that, a me-

ta-analysis of 23 studies of 190 term and 326 preterm 

infants (gestational age 26 to 36 weeks) concluded that 

there was an increase in body temperature of 0.22°C. 

Also, compared to a study which was done by Almeida 

CM, et al (2007) 
[25]

, mentioned that, there were signifi-

cant increases in axillary temperature (p< 0.05), despite  

sample size 30 preterm infan't, they were healthy, clini-

cally stable and did not have any respiratory, cardiac 

and/or neurological dysfunctions, their body temperature 

was measured using the Gold Flash clinical thermometer. 

The evaluations were done once a day, for three consecu-

tive days, one hour after the preterm infant had been fed 

in the afternoon, because of the calmer hospital routine at 

this period. Verma P, Verma V. (2014)
[33]

 pointed that, it 

is evident that before KMC 82.5% of babies were hypo-

thermic but after KMC 96.2% babies became  normo-
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thermic within half an hour which was found highly sig-

nificant (p-value <0.0001).  

5. Conclusion  

In general, the results of this study showed that the 

KMC can contribute in increasing the temperature, the 

intervention program  significantly improved tempera-

ture of preterm infants in the intervention group com-

pared to the control group. 

Acknowledgements 

Author is grateful to all participating hospital staff, 

and appreciate the efforts of all our colleagues, and the 

preterm infants’ mothers. 

Ethical consideratio 

For ethical reasons, the official permission was tak-

en from the directors of the NICU. Also, they were as-

sured that the information would remain confidential and 

used for the research purpose only. Agreement to 

measures temperature of the subjects were taken from 

their mothers. 

Conflict of interest 

The authors declare no conflict of interest in this study.  

 

References 

1.  Heidelise Als, and Gloria B. McAnulty. (2011). The 

Newborn Individualized Developmental Care and 

Assessment Program (NIDCAP) with Kangaroo 

Mother Care (KMC): Comprehensive Care for Pre-

term Infants. Curr Womens Health Rev. 7 (3): 288–

301. 

2.  Anne-Marie Bergh, Joseph de Graft-Johnson, Neena 

Khadka, et al. (2016). The three waves in imple-

mentation of facility-based kangaroo mother care: a 

multi-country case study from Asia. BMC Interna-

tional Health and Human Rights. 16:4. 

3.  Anita J. Mitchell, Charlotte C. Yates, D. Keith Wil-

liams, et al. (2013). Does Daily Kangaroo Care 

Provide Sustained Pain and Stress Relief in Preterm 

Infants?. J Neonatal Perinatal Med; 6(1): 45–52. 

4.  Anita J. Mitchell, Charlotte Yates, Keith Williams, 

and Richard W Hall. (2013). Effects of Daily Kan-

garoo Care on Cardiorespiratory Parameters in Pre-

term Infants. J Neonatal Perinatal Med. 6(3): 243–

249. 

5.  Afaf A Korraa, Alyaa A I El Nagger, Ragaa Abd 

El-Salam Mohamed and Noha M Helmy. (2014).  

Impact of kangaroo mother care on cerebral blood 

flow of preterm infants. Italian Journal of Pediatrics, 

40:83. 

6.  Ann L Jefferies; Canadian Paediatric Society, Fetus 

and Newborn Committee. (2012). Kangaroo care 

for the preterm infant and Family. Paediatr Child 

Health, Vol 17 No 3. 

7.  Laila Kristoffersen, Ragnhild Støen, Hilde Rygh, 

Margunn Sognnæs, et al. (2016). Early skin-to-skin 

contact or incubator for very preterm infants: study 

protocol for a randomized controlled trial. Tri-

als.  7:593. 

8.  Boundy EO, Dastjerdi R, Spiegelman D, et al. 

(2016). Kangaroo Mother Care and Neonatal Out-

comes: A Meta-analysis. Pediatrics. 

137(1):e20152238. 

9.  Marsha L Campbell-Yeo, Timothy C Disher, Britney 

L Benoit, and C Celeste Johnston. (2015). Under-

standing kangaroo care and its benefits to preterm 

infants. Pediatric Health, Medicine and Therapeu-

tics, 6 15–32. 

10.  Elizabeth R Moore, Gene C Anderson, Nils Berg-

man, and Therese Dowswell. (2014). Early 

skin-to-skin contact for mothers and their healthy 

newborn infants. Cochrane Database Syst Rev. ; 5: 

CD003519. 

doi:10.1002/14651858.CD003519.pub3. 

11.  Vesel et al. (2015). Kangaroo mother care: a mul-

ti-country analysis of health system bottlenecks and 

potential solutions. BMC Pregnancy and Childbirth, 

15(Suppl 2):S5. 

12.  Cynthia Ribeiro do Nascimento Nunes, Luís Gus-

tavo Campos, Aline Moreira Lucena, et al. (2017).  

Relationship between the use of kangaroo position 

on preterm babies and mother‑child interaction up-

on discharge.  Rev Paul Pediatr. 35(2):136-143.   

13.  Grace J Chan, Amy S Labar, Stephen Wallb & Rifat 

Atuna. (2015). Kangaroo mother care: a systematic 

review of barriers and enablers. Bull World Health 

Organ. 94:130– 141. 

14.  Rafael Moura Miranda, José Eulálio Cabral Filho, 

Kaísa Trovão Diniz, et al. (2014). Electromyo-

graphic activity of preterm newborns in the kanga-

roo position: a cohort study. BMJ Open. 4:e005560. 



 

Journal of Nursing  Volume 7 Issue 2 | 2018 | 9 

15.  Tully et al. (2016). A Test of Kangaroo Care on 

Preterm Infant Breastfeeding. J Obstet Gynecol 

Neonatal Nurs. 45(1): 45–61. 

16.  Whitney Stuard. (2016). The Effects of Kangaroo 

Care on a Newborn Development and Vital Physi-

ology. Clinics Mother Child Health. 13:1. 

17.  Emily R. Smith, Ilana Bergelson, Stacie Constanti-

an, et al. (2017). Barriers and enablers of health 

system adoption of kangaroo mother care: a sys-

tematic review of caregiver perspectives. BMC Pe-

diatrics 17:35. 

18.  Manani et al. (2013). Elimination of Admission 

Hypothermia in Preterm Very Low-Birth-Weight 

Infants by Standardization of Delivery Room Man-

agement. Perm J  17(3):8-13. 

19.  Smita Roychoudhury, Kamran Yusuf. (2017). 

Thermoregulation: Advances in Preterm Infants. 

NeoReviews • DOI: 10.1542/neo.18-12-e692. 

20.  Mitra Edraki, Maryam Paran, Sedigheh Montaseri, 

et al. (2014). Comparing the Effects of Swaddled 

and Conventional Bathing Methods on Body Tem-

perature and Crying Duration in Premature Infants: 

A Randomized Clinical Trial. Journal of Caring 

Sciences, 3(2), 83-91. 

21.  Robin B. Knobel, Diane Holditch-Davis, 

NursingTodd A. Schwartz, and HillJohn E. Wimmer 

Jr. (2009). Extremely Low Birth Weight Preterm 

Infants Lack Vasomotor Response in Relationship to 

Cold Body Temperatures at Birth. J Perinatol. 29 

(12): 814–821. 

22.  Leila Valizadeh, Majid Mahallei, Abdolrasoul Sa-

faiyan, Fatemeh Ghorbani, and Maryam Peyghami. 

(2017). Comparison of the Effect of Plastic Cover 

and Blanket on Body Temperature of Preterm In-

fants Hospitalized in NICU: Randomized Clinical 

Trial. Journal of Caring Sciences, 6 (2), 163-172. 

23.  Er-Mei Chen, Meei-Ling Gau, Chieh-Yu Liu, and 

Tzu-Ying Lee.(2017). Effects of Father-Neonate 

Skin-to-Skin Contact on Attachment: A Random-

ized Controlled Trial. Hindawi, Nursing Research 

and Practice, Volume 2017, Article ID 8612024, 8 

pages https://doi.org/10.1155/2017/8612024. 

24.  Leila Sarparast, Roya Farhadi, Maryam Sarparast, 

Shabnam Shafai. (2015). The Effect of Kangaroo 

Mother Care on Neonatal Outcomes in Iranian Hos-

pitals: A Review. J Pediatr Rev. 3(1):e195. 

25.  Luigi Corvaglia, Silvia Martini, Giacomo Faldella. 

(2013). Breastfeeding the preterm infant. Journal of 

Pediatric and Neonatal Individualized Medicine 

2(2):e020209. 

26.  Almeida CM, Almeida AFN,  Forti EMP. (2007).  

Efects of Kangaroo mother care on the vital signs of 

low-weight preterm newborns. BJPT. Rev. bras. 

fisioter. vol.11 no.1 São Carlos. 

27.  Alpanamayi Bera, Jagabandhu Ghosh, Arun Ku-

marendu Singh, et al. (2014). Effect of Kangaroo 

Mother Care on Vital Physiological Parameters of 

The Low Birth Weight Newborn. Indian J Commu-

nity Med. 39(4): 245–249. 

28.  Nahed Saied Mohammed El- Nagger, Hoda Abed 

El-Azim, and Sahar Mahmoud Zaki Hassan. (2013). 

Effect of Kangaroo Mother Care on Premature In 

fants’ Physiological, Behavioral and Psychosocial  

Outcomes in Ain Shams Maternity and Gynecolog-

ical Hospital, Cairo, Egypt. Life Science Journal. 

10(1). 

29.  Florent Fuchs, Barbara Monet, Thierry Ducruet, 

Nils Chaillet, and   Francois Audibert. (2018). Ef-

fect of maternal age on the risk of preterm birth: A 

large cohort study. PLoS One. 13(1): e0191002. 

30.  Ruiz et al (2015). Mother's education and the risk 

of preterm and small for gestational age birth: a 

DRIVERS meta-analysis of 12 European cohorts. J 

Epidemiol Community Health;0:1–8. 

doi:10.1136/jech-2014-205387. 

31.  Khadijeh Dehghani, Zahra Pour Movahed, Ha-

mideh Dehghani, Khadijeh Nasiriani. (2015). A 

Randomized Controlled Trial of Kangaroo Mother 

Care Versus Conventional Method on Vital Signs 

and Arterial Oxygen Saturation Rate in Newborns 

Who were Hospitalized in Neonatal Intensive Care 

Unit. Journal of Clinical Neonatology | Vol. 4 | Issue 

1. 

32.  P. Astolfi  L.A. Zonta.  (1999). Risks of preterm 

delivery and association with maternal age, birth 

order, and fetal gender. Human Reproduction, Vol-

ume 14, Issue 11, Pages 2891–2894, 

https://doi.org/10.1093/humrep/14.11.2891. 

33.  Verma P, Verma V. (2014). Effect of Kangaroo 

Mother Care on Heart rate, Respiratory rate and 

Temperature in Low Birth Weight Babies. Interna-

tional Journal of Medical Research and Review. Vol 

2, No 02. 


