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Abstract This paper reports the results of a systematic review (SR) and meta-analysis research to compare the effect
of Kangaroo care, targeting mothers and premature infants. A randomized clinical trial study was performed until
February 2015. The domestic literature contained the non-randomized clinical trial research without restriction
according to the level of the study design. A search of the Ovid-Medline, CINAHL, PubMed and KoreaMed, the
National Library of KOREA, the National Assembly Library, NDSL, KISS and RISS. Through the KMbase we
searched and combined the main term ((kangaroo OR KC OR skin-to-skin) AND (care OR contact)) AND (infant
OR preterm OR Low Birth Weight OR LBW), ((kangaroo OR kangaroo OR kangaroo) AND (care OR nursing care
OR management OR skin contact)) was made; these were all combined with a keywords search through the selection
process. They were excluded in the final 25 studies (n=3051). A methodology checklist for randomized controlled
trials (RCTs) designed by SIGN (Scottish Intercollegiate Guidelines Network) was utilized to assess the risk of bias.
The overall risk of bias was regarded as low. In 16 studies that were evaluated as a grade of "++", 9 studies were
evaluated as a grade of "+". As a result of meta-analysis, kangaroo care regarding the effects of premature mortality,
severe infection/sepsis had an insignificant effect. Hyperthermia incidence, growth and development (height and
weight), mother-infant attachment, hypothermia incidence, length of hospital days, breast feeding rate, sleeping,
anxiety, confidence, and gratification of mothering role were considered significant. In satisfaction of the role
performance, depression and stress presented contradictory research results for individual studies showing overall
significant difference. This study has some limitations due to the few RCTs comparing kangaroo care in the country.
Therefore, further RCTs comparing kangaroo care should be conducted.
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Results (n=362) derived from search

* OVID (n=161), CINAHL (n=78), PubMed (n=T7)

» KoreaMed (n=7), KOREA National Library (n=4)
National Assembly Library (n=6), NDSL (n=6)
KISS (n=6), RISS (1=10), KMbase (1=])

»  Duplicate records excinded (n=221)

Fullext studies needed for frther

evaluation (n=141)

Studies

assessment due to one of the following

excluded following  full  paper

reasons (n=131)

+ Unsuifable study type (n=83)

b

* No orginal article (1=36)
v No kangaroo carer provide care rather

than parents (n=1)

» No appropriate outcomes (n=0)

SR 1 (RCT n=16)
RCT3
NRCT 6

Fig. 1. Flow chart of study selection
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Table 1. General characteristics of included studies
Infant Intervention Outcome variables
. Infant Mother
First Author
(publish year) | Country| > |94 Bw | Explcont Time [Period|  |Severd HypdHypd H
. xp{Cont| Time |Perio everd Hype{Hypd Hospl . .
d
[Reference Noj esign (wee ) o Ly | () | (b/d) | (days)| MO inecd rther| ther | ital | BW/| 1T | B |S1ec A ConfySatisfy Anxi| Deprel
ks) ality| . . . ing | ment|dence ction| ety | ssion
ion | mia | mia | days
Ali 33.1-| 1,607- 6.3+ |25.7+
i > \ Vv \ \%
oooyo | Mid [RCTI3 61y 615 | 381 %0] 15 | 69
Blaymore Bier 27- | 993-
A \ \%
(1996)[10] us RCT 28 042 251 25| 0.1 10
Boo 12.7+
sl < \% \ \
2007)[11] Malaysia| RCT | NR |<1,500| 65| 63 1 5.0
Cattano . 33.7-| 1,584-
M RCT 149 1 2 NR \ \ \%
(1998)[12] exico |RCT 3 | 1,574 | 149|136 20
Charpak . 32- | 1,678-
1 RCT 1] 24 NR V|V V| V|V \%
(1997)[13] Colombia| RC 37 | 1715 396| 38
Eka Pratiwi . 33-311,988- 10+
I RCT 48 | 4 NR V| V]V
000y14] | Mdonesial RETIE 2 o3 | 481 45 15
Gathwala 35.0-
i . \ \% Y
(2008)[15] India |RCT 354 1,690 | 50| 50| 9.6 | NR
Ghavane 30.7-| 1,191-
i ’ VIV]V]V
cotate | M [RCT Sl | T 9] 8 | R
Kadam 33.3-| 1,461- 9.8+
ia. ’ VIiVI]V|V]|V]V
oosy7) | M IRCT S 01 Ta67 | 4 %) 57 | R
Ramanathan 30.4-| 1,219-
i > \ \Y
(2001)[18] India |RCT 309 1271 14| 14 4 | NR
Roberts 31.2- 1.6+
i \ \Y \
(2000)[19] Australia | RCT 317 1,690 | 16| 14 0.9 5
Rojas 26.6-| 1,002- 1.3+
+ VIiVI]V|V|V]V]|V
(2003)[20] US IRCT] 70| 021 | 33| 27 o7 |1*16
Sloan 34.1-
\% \%
(1994)21] Ecuador | RCT 346 1,618 | 140| 160] NR | NR
Suman . 32- | 1,608- 33.8+
. \% V| Vv Vv \
(2008)[22] India |RCT 37 | 1,601 108] 112| 13.5 151
Whitelaw 29.1-| 1,135-
K \% \Y
1988)[23] US |RCT| o L1s2| 35| 36] 06 | AR
Worku 31.5-| 1,472-
Ethiopia| RCT ’ 2 1| 24 NR \
005)24] |EthioPia| RCT 13 4 |y 515 621 6
Evalotte 18/] 19/
Morelius | Sweden | RCT 3325 22‘;6182 18/| 19/] 19.6 | 11 A Y
(2014)[25] ’ 17| 15
S.M. Nimbalkar . 37.7- 16.98
> \
(2014)26] America| RCT 3738 =1,800{ 50| 50 4008 NR
Koo, Hyun 30.7- 254
Young(2000) | Korea |RCT 1,417 | 15| 17| 0.5 \ \
30.9 797
[27]
Lee, Jihye 27.5-] 1,000-
. Y Y
011)(8] Korea |[NRCT 298| 2,000 17| 17| 0.5 14
Moon, Young 30.6-
< K VI|V]V
1m(2000)[7] Korea |[NRCT 307 2,500| 16| 14| 0.6 26
Shin, Hwa Jin 29.9-| 700-
> \%
2013)28] Korea |NRCT 30.1| 1,800 717 1 NR
Lee, Sang 30.1- 1,821-
\ \ \
Bok2007)(4] | <o [NRCT|33 4| 1 gge | 22| 21| 1 | 4
Jang, MeYoung 31.4-]1,487-
\%
(2008)[29] Korea [NRCT 316 1,555 1417 1 4
Jang, MeYoung 31.2-11,487-
\% \ \
(2009)[5] Korea [NRCT 314 1,555 241 29 1 4

G.A.=Gestational Age; Exp.=Experimental group; Cont.=Control group; RCT=Randomized Controlled Trials; NRCT=Non-Randomized Controlled
Trials; NR=Not Remarkable; BW=Body Weight; HT=Height; BF=Breast Feeding.
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Table 2. Methodological quality of included studies

First Author(publish year Stud; Focus [Random| . Similarity | Treatment . .. |Dropped| Random | Results .
[Refere(nF::e No]y ) desigi question | ization Concealmen( Blinding of grou;}s difference Validity oi'tj allocation fcomparabl Quality
Ali(2009)[9] RCT Yes Yes | Can't say | Can't say | Yes Yes Yes 18.6% Yes yes ++
Blaymore Bier(1996)[10] RCT Yes Yes | Can't say | Can't say | Yes Yes Yes 0% Yes yes ++
Boo(2007)[11] RCT Yes Yes Yes Can't say | Yes Yes Yes 0% Yes yes ++
Cattano(1998)[12] RCT Yes Yes | Can't say | Can't say | Yes |[Can't say |Can't say| 0% Yes yes ++
Charpak(1997)[13] RCT Yes Yes | Can't say Yes Yes | Can't say Yes 2.3% Yes yes ++
Eka Pratiwi(2009)[14] RCT Yes Yes | Can't say Yes Yes | Can't say Yes 0% Yes yes ++
Gathwala(2008)[15] RCT Yes Yes | Can't say | Can't say | Yes Yes Can't say| 0% Yes yes ++
Ghavane(2012)[16] RCT Yes Yes Yes Yes Yes Yes Yes 10% Yes yes ++
Kadam(2005)[17] RCT Yes Yes Yes Can't say | Yes Yes Yes 0% Yes yes ++
Ramanathan(2001)[18] RCT Yes Yes | Can't say | Can't say | Yes Yes Yes 0% Yes yes ++
Roberts(2000)[19] RCT Yes Yes Yes Can't say | Yes Yes Yes 0% Yes yes ++
Rojas(2003)[20] RCT Yes Yes Yes Can't say | Yes Yes Yes 0% Yes yes ++
Sloan(1994)[21] RCT Yes Yes | Can't say | Can't say | Yes |Can't say Yes 5.7% Yes yes ++
Suman(2008)[22] RCT Yes Yes Yes Can't say | Yes Yes Yes 6.4% Yes yes ++
Whitelaw(1988)[23] RCT Yes Yes Yes Yes Yes | Can't say Yes 0% Yes yes ++
Worku(2005)[24] RCT Yes Yes | Can't say Yes Yes Yes Can't say| 0% Yes yes ++
Evalotte Morelius(2014)[25] | RCT Yes Yes No No Yes Yes Yes 10% |Can't say no +
S.M. Nimbalkar(2014)[26] RCT Yes Yes No No Yes Yes Yes 0% | Can't say no +
Koo, Hyun Young(2000)[27] | RCT Yes Yes | Can't say | Can't say | Yes Yes Yes 0% Yes yes +
Lee, Jihye(2011)[8] NRCT | Yes - Can't say | Can't say | Yes Yes Yes 11.3% No yes +
Moon, Young Im(2000)[7] |NRCT | Yes - Can't say | Can't say | Yes Yes Yes 0% |Can't say| yes +
Shin, Hwa Jin(2013)[28] |NRCT | Yes - Can't say | Can't say | Yes Yes Yes 30% |Can't say| yes +
Lee, Sang Bok((2007)[4] |NRCT| Yes - Can't say | Can't say | Yes Yes Yes 0% |Can't say | yes +
Jang, MeYoung(2008)[29] |NRCT| Yes - Can't say | Can't say | Yes Yes Yes 17.3% Yes yes +
Jang, MeYoung(2009)[5] |NRCT | Yes - Can't say | Can't say | Yes Yes Yes 0% |Can't say| yes +

Yes=clearly described outcome; No=was not or different outcome; Can't say=unclear or no description of groups or insufficient information.
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Table 3. Summary results of Meta analysis(Infant)
Outcome Variables Studies(n)[Reference No]  |Experimental group| Control group RR or MD+SD P-value
Mortality(%) 9[11-13,17,20,21-24] 4.7%(46/972) 7.1%(69/966) 0.68(95% CI 0.48, 0.96) .03
Severe 709,11,13,14,17,20,22] 6.9%(47/685) 12.2%(80/658) | 0.57(95% CI 0.40, 0.81) 002
infection/sepsis(%) T e il : ’ o ’
Hyperthermia(%) 4[14,17,20,22] 22.8%(52/228/) | 29.1%(64/220) | 0.78(95% CI 0.59, 1.02) 07
Hypothermia(%o) 7[9,14,16,17,20,22,26] 11.1%(45/404) 30.5%(120/394) 0.31(95% CI 0.15, 0.65) .002

Length of hospital days(d) 10[9-11,15-20,22] 50.20+12.68 29.50+12.21 -0.32(95% CI -0.46, -0.19)| < .00001

Growth & BW(kg) 9(5,8,12,13,16,17,20,27,29] 2.16+0.24 2.10+0.27 0.09(95% CI -0.02, 0.19) 11

Development | HT(cm) 4[5,13,16,20] 45.90+2.20 45.7042.17 0.00(95% CI -0.13, 0.13) 99
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. First Auther - P-value
Variables Experimental group Control group
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Evalotte Morelius(2014)
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NS=Not Significant.
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Fig. 2. Forest plot and Funnel plot by Kangaroo care program for premature baby and mother
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