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ABSTRACT

Background Kangaroo mother care (KMC) has been accepted
as an effective method in nursing low birth weight infant (LBWI).
However, the application of this method in the early life of infants
has not been studied in Indonesia. The aim of the study was to
evaluate some physiologic parameters of LBWI treated with early
KMC compared to conventional method.

Methods This was a randomized clinical-trial, which compared
early KMC to conventional method in stabilizing LBWI in the first 4
hours of life. All LBWI (birth weight 1500-2499 g) born at Cipto
Mangunkusumo Hospital and Budi Kemuliaan Maternity Hospital
Jakarta were recruited consecutively in the period of November
2001 until March 2002. The inclusion criteria were spontaneous
delivery, APGAR scores 15t and 5" minute 37, and parental con-
sent.

Results Sixty-four subjects distributed evenly into early KMC
group and control group. One subject in the KMC group and three
subjects in the control group were excluded due to respiratory
distress. The mean birth weight was 2091 (SD 299.4) g in the
KMC group and 2184 (SD 214.9) g in the control group. The mean
gestational-age in both groups was 35.6 (SD 3.0) weeks. There
were no statistical differences in mean temperature (p=0.281),
heart rate (p=0.956), and respiratory rate (p=0.898) between the
two groups during the first 4 hours of life. We found a larger
proportion of infants reaching the temperature of 36.5°C in the
KMC group, especially at one hour (49% vs. 7%); the difference
of proportion was 0.42 (95% CI 0.22;0.61).

Conclusion Early KMC method is proved to be as safe as con-
ventional method in stabilizing healthy LBWI [Paediatr Indones
2002;42:273-279].

Keywords: Low birth weight infant, kangaroo mother
care method, and stabilization of LBWI.

arious studies reported that maternal

body heat is an efficient heat source to

prevent hypothermia in a newborn baby,

either normal! or low birth weight infant
(LBWI).24 This can happen if a mother contacts
directly with her baby in the so-called “skin-to-skin
contact”?> or Kangaroo mother care (KMC)
method.®® Since introduced by Rey and Martinez,
neonatologists from Bogota Columbia in 1978, KMC
had been well studied and accepted as an effective
method in nursing LBW1, especially when incubators
are not available.”!8 This method gives many
advantages for the baby and also the mother!7%° i.e.,
bonding effect,?22 which could not be given by an
incubator.

However, the application of this method in the
early life of infants has not been well studied in In-
donesia. Many studies reported the implementa-
tion of this method to LBWI who had been stabi-
lized.1323:24 The aim of this study was to evaluate
the role of early KMC method in stabilizing LBWI
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in the first four hours of life compared to the con-
ventional method. We assessed some physiologic
parameters i.e., body temperature, heart rate, and
respiratory rate of LBWIL.

Methods

This was a preliminary report of a randomized
clinical trial conducted at Cipto Mangunkusumo
Hospital and Budi Kemuliaan Maternity Hospital
Jakarta from 1 November 2001 until 31 March 2002.
The source population was all LBWI (birth weight
1500-2499 g) who were born at Cipto
Mangunkusumo Hospital from 1 November 2001
until 31 January 2002 and at Budi Kemuliaan
Maternity Hospital from 1 February until 31 March
2002. The subjects were chosen consecutively.
Immediately after resuscitation (10-30 minutes),
subjects who met the criteria were divided randomly
into 2 groups: early KMC and control. Sample size
needed was 31 subjects for each group.

The inclusion criteria were spontaneous de-
livery, first and fifth minute Apgar scores 37, the
mother is healthy and stable after delivery, and a
signed parental consent. Exclusion criteria were re-
fusal to participate, severe congenital anomaly, and

TaBLE 1. CHARACTERISTICS OF SUBJECTS

signs of neonatal emergencies such as chest retrac-
tion, grunting, tachypnea, central cyanosis, brady-
cardia, and hypothermia.

In the KMC group, the baby was placed be-
tween the mother’s breasts and held in position by
the mother’s clothes. The baby wore a hat and a
diaper. The mother lied on the bed in a supine or
half-sitting position during this study. In the con-
trol group the baby wore no clothes, and immedi-
ately put into an already warmed up incubator. We
measured the baby’s temperature (axilla) in both
groups, the mother’s temperature (axilla) in the
KMC group, incubator’s temperature (control
group), heart rate and respiratory rate of the baby
in both groups at the beginning of the study, at
minute 30th, 60th, 120th, 180, and 240, The body
temperature was taken by using a mercury thermom-
eter for at least 5 minutes. The heart rate and respi-
ratory rate were counted manually for one minute
using a stethoscope and a stopwatch and was taken
three times. Four experienced nurses did the exami-
nation in three shifts of duty. The nurses were
trained especially for the examination. If during this
study the baby showed signs of neonatal emergen-
cies, the subject was dropped out, resuscitated, and
treated with usual procedures.

No Characteristic Kangaroo method Incubator
N=31 N=29
1 Sex:
Male 14 (45%) 17 (59%)
Female 17 (55%) 12 (41%)
2 Mean birth weight 2091 g 2184 g
(SD 299.4) g (SD 214.9) g
3 Mean gestational age 35.6 wks 35.6 wks
(SD 3.0) wks (SD 3.0) wks
4 Maturity
Preterm infant (< 37 wks) 17 (55%) 16 (55%)
Term infant (3 37 wks) 14 (45%) 13 (45%)
5 Mean mother’s age 26.0 yrs 26.0 yrs
(SD 7.2) yrs (SD 7.2) yrs
6 Number of child
First child 18 (58%) 14 (48%)
Second child 8 (26%) 8 (28%)
Third child 2 (7%) 3 (10%)
> 4t child 3 (9%) 4 (14%)
7 Education of the mother
llliteracy 1 (3%) 0 (0%)
Elementary school 11 (36%) 6 (20%)
High school 16 (52%) 23 (80%)
University 3 (9%) 0 (0%)
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All data were recorded on a case report form
and were analyzed using SPSS version 10.0. Descrip-
tive data were presented in text, tables, and graphs.
Analytical data were analyzed by chi-square and t-
test. Degree of significance was <0.05.

Results

There were 64 subjects eligible for this study. They
were divided at random into the early KMC group
and the control group. One out of 32 subjects in
the KMC group and 3 out of 32 subjects in the
control group were dropped out due to respiratory
distress. The mean birth weight was 2091 (SD 299.4)
g in the KMC group and 2184 (SD 214.9) g in the
control group. The mean gestational age in both
groups was 35.6 (SD 3.0) weeks. Seventeen out of
31 subjects in the KMC group and 16 out of 29
subjects in the control group were preterm infants.
Table 1 shows characteristics of the 60 subjects who
finished the study.

The comparison of mean temperature of
LBWI in both groups is shown in Figure 1. From
the beginning until the end of the study the mean
temperature of LBWI in the KMC group was higher
than the control group with no significant differ-
ence. At minute 240 the difference of mean tem-
perature between the two groups was 0.3°C (95%
CI -0.10;+0.32). The t test for independent-samples
showed t=1.079, df =58, p=0.281.

In the KMC group, mean normal temperature
of LBWI (36.5°C) was reached at minute 120t while
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Figure 1. Mean temperature of LBWI in KMC group and
incubator group

in the control group at minute 180, The difference
of mean temperature of LBWI at the beginning and
at the end of the study was same in both groups i.e.,
1.4°C.

Figure 2 shows proportion of LBWI reaching
normal temperature (36.5°C). The proportion was
larger in the KMC group compared to the control
group, especially at one hour (49% vs.7%,
x2=12.703; df=1; p<0.001); the difference of pro-
portion was 0.42 (95% CI 0.22;0.61). At the end of
this study, 29 out of 31 subjects in KMC group
while in the control group 22 out of 29 subjects
reached normal temperature (94% vs. 76%,
x?=3.676; df=1; p=0.055).

The relationship between temperature of the
babies and the mother’s temperature is shown in
Figure 3. Before LBWI reached normal tempera-
ture, mother’s temperature increased from 36.3 °C
to 36.8°C in 120 minutes. After that, the increase
was less high.

Figure 4 shows the comparison of mean heart
rate of LBWI in both groups. From the beginning
to the end of the study, we found no significant
difference between mean heart rate of LBWI in both
groups and they were within normal range (120-160
bpm). At minute 240, the difference of mean heart
rate was 0.4 bpm (95% CI —-2.9;43.7). The t test for
independent samples showed t=0.255 df=58
p=0.956.

The comparison of respiratory rate of LBWI
in both groups is shown in Figure 5. We found no
significant difference between mean respiratory rates
of LBWI in both groups from the beginning to the
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Figure 2. Proportion of LBWI reaching temperature 36.5°C in
KMC group and incubator group
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Figure 3. Mean temperature of LBWI and mean temperature of the mother in the KMC group
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Figure 4. Mean heart rate of LBWI in KMC group and incubator group
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Figure 5. Mean respiratory rate of LBWI in KMC group and incubator group
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end of the study and they were in normal range (40-
60x/min). At minute 240 the difference of mean
respiratory rate was 1.4 x/min (95% CI -1.7;+4.4).
The t test for independent samples showed t=0.895,
df=58, p=0.898.

Discussion

This was an open clinical trial so that blinding
technique could not be done. Therefore
measurement bias could possibly occur. To prevent
this, we trained four nurses who had no interest
with the aim of this study, to perform the
measurement of the parameters. We also had no tool
to make an objective measurement. To reduce the
measurement bias, we did each measurement three
times, except in taking the temperature.

The proportion of LBWI who were dropped
out from this study was larger in the control group
compared to the KMC group (3/32 vs. 1/32). All
four subjects were dropped due to respiratory dis-
tress that might be caused by hypothermia, which
occurred before the baby was stable. Another rea-
son might be hypoglycemia that could cause cyano-
sis, tachypnea, or apnea.> 2> Unfortunately, we did
not examine the blood glucose. After resuscitation
with oxygenation and rewarming using a beam lamp,
one subject from the KMC group and two subjects
from the control group clinically improved. The
remaining subjects from the control group suffered
from respiratory distress syndrome due to suspected
hyaline membrane disease. Since one subject suffered
from respiratory distress during KMC method, we
suggested closer observation of vital signs, especially
if the infant had not been stable.

There were no statistical differences in the mean
birth weight, mean gestational age, and mean
mother’s age between the groups, even though the
mean birth weight of subjects in the KMC group
were lower than that of the control group. The
proportion of preterm infant was larger than full-
term infant in both groups. In general, the charac-
teristics of subjects in both groups were similar as a
prerequisite of clinical trial (Table 1).

Our study found that the mean temperature
of LBWI in the KMC group was 0.3°C higher than
in the control group, even though the difference
was not significant (95% CI -0.10; +0.32, p=0.281)

(Figure 1). This was similar to the report from
Bohnhorst, et al 2° who found that the mean rectal
temperature of LBWI after nursed by KMC method
was 0.4°C higher than that of babies nursed by in-
cubator (p<0.01). Bauer et al 2728 reported that the
mean rectal temperature was 0.3°C higher (p<0.01)
and the mean toe temperature was 0.6 °C higher
(p<0.01) in LBWI nursed by KMC method com-
pared to that by conventional method. Ludington-
Hoe, et al*® found that the mean toe temperature of
LBWI after nursed by KMC method differed sig-
nificantly from that by conventional method. Mean-
while, the mean abdominal temperature was not sig-
nificantly different in both methods. The design of
the three studies mentioned above was “before and
after”.

We found a larger proportion of infants reach-
ing the temperature of 36.5°C in the KMC group
compared to the control group especially at one hour
(49% vs. 7%). The difference of the proportion was
0.42 (95% CI 0.22; 0.61). After four hours 94%
subjects in the KMC group and 76% subjects in the
control group reached the temperature of 36.5°C
(Figure 2). Our result was similar to that of
Christensson K, et al'l who reported a similar study
in Lusaka, Zambia. They found that after four hours,
the number of neonates reaching a temperature of
36.5°C was significantly higher in the KMC group
than that of the control group (90% vs. 60%). Those
results might be due to the absence of heat loss from
evaporation, radiation, conduction, or convection
in the KMC method. While in an incubator, heat
loss from radiation could occur to more than 50%.°

Ludington-Hoe® reported the relationship be-
tween temperature of the mother and her baby dur-
ing KMC. She found that when the baby is still
‘cold’, the mother’s temperature would increase
until the baby becomes ‘warm’ and then the mother’s
temperature would be constant or decrease. The
mother was not aware of this phenomenon.
Ludington Hoe named this phenomenon “mater-
nal-neonatal thermal synchrony”.8 In our study (Fig-
ure 3), we found that during the first hour, before
the babies reach normal temperature, the mother’s
temperature increased 0.5°C (36.3°C to 36.8°C). In
the second hour, after the temperature of the ba-
bies reached 36.3°C, the mother’s temperature be-
came constant. In the third hour, after temperature
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of the babies reached 36.5°C, the mother’s tempera-
ture increased 0.1°C. We could not be sure whether
our findings were the phenomenon mentioned
above.

In our observation, the mean heart rate of both
groups was not significantly different (Figure 4) and
still in the normal range (120-160 bpm). This dif-
fered from Bohnhorst, et al 2¢ (design ‘before and
after’) who found that in LBWI nursed by KMC,
the mean heart rate was significantly higher than that
of the subjects nursed by incubator, even though
they were still in the normal range.

We also found that the mean respiratory rate
of LBWI in both groups was not significantly dif-
ferent (Figure 5) and within the normal range (40-
60 x/min). This also differed from Bohnhorst, et
al?® (design ‘before and after’) who reported that
the mean respiratory rate of LBWI nursed by KMC
was significantly higher than that of the controls. In
addition, they found that non-regular breathing
occurred more in the subjects nursed by KMC. They
suggested that positional factors could play a role.
During KMC the baby might have more neck flex-
ion which could increase airway resistance.2® On the
contrary, Ludington-Hoe*® noted that during KMC
the baby’s respiration became deeper, the occurrence
of apnea was four times less frequent, episodes of
apnea decreased, and periodic breathing was less fre-
quent.

We concluded that early KMC method is
proved to be as safe as conventional method in sta-
bilizing healthy LBWI and is a very useful method
especially when incubators are not available.
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