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Abstract

Background: Neonatal period is one of the most important critical phases of human life. Intensive care unit has a stressful environ-
ment for the infant in which the patient will be under the pressure of factors such as noise, nursing intervention and harsh light;
the most important factor in this regard being separation from parents.
Objectives: This study aimed to investigate the effect of skin-to-skin care by fathers on salivary cortisol of his infant.
Methods: This study was a randomized clinical trial on 45 premature infants paired by their fathers at the neonatal intensive care
unit (NICU) of Tabriz Alzahra teaching hospital conducted during November 2015. The control group received standard care and
the intervention group had 45 minutes of skin to skin care. Saliva samples were collected from infants before, during, and after this
intervention to measure the cortisol level. The SPSS 13 statistical software was used to analyze the data with the significance level of
P < 0.05.
Results: Salivary cortisol in babies in the control group had a mean value of 66.36 (SD = 71.22) and intervention group a mean value
of 59.56 (SD = 59.20) (P = 0.56).
Conclusions: Both groups showed decreasing cortisol levels during the study, the reduction in the skin-to-skin care group was
more than the control group, but with no significant difference. Thus, making it possible for fathers to take care of their infants in
an effective, helpful and secure way.
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1. Background

Neonatal period is one of the most critical phases of hu-
man life, and any problem in this period has a deep impact
on other stages of adult development (1). Premature birth
is a worldwide problem; almost 15 million infants, i.e one
out of ten infants, are born prematurely, which need inten-
sive nursing care (2, 3). In the recent years, it has been em-
phasized that an environment similar to the uterus should
be provided, which has an important role in the develop-
ment and survival of humans, and can reduce infant mor-
tality (4, 5).

On the basis of cosmic evolutionary care considering
Als synactive theory, the position of the neonate is similar
to the sun, and the family is at closest distance from the in-
fant, so that they can take care of it and play their parental
role efficiently (6). Family members have the closest rela-
tion with the infant for whom spiritual, physical, and so-
cial health of the infant is important (7, 8). The infant’s skin
is a common interface to interact, feel and communicate
with the surrounding environment; this originates from
the embryonic layer of ectoderm; the brain is also from this

section. The outer layers of the skin should be considered
as layers of the brain when facing external objects. Syn-
active theory of Als emphasizes the neurodevelopmental
role of skin that helps interaction between the infant and
environment as well as care-givers. One of the most im-
portant developmental care strategies suitable for the par-
ents is skin-to-skin or Kangaroo mother care (9). This type
of care increases the interaction and dependency between
parents and the infant with a positive effect on family en-
vironment. In addition, touching as well as visual com-
munication of parents with the infant can lead to develop-
ment of a relationship between parents and the infant and
help them understand the infant’s behavioral characteris-
tics (10). As for the infant, this care not only keeps the in-
fant warm, but also helps fluctuations in temperature and
heart rate, and better respiratory rates (11, 12); and with re-
gard to the evolutionary response, the infant has a longer
quiet sleep after skin-to-skin care. Meanwhile, the infants
show the flexion position more than extension (13), and
also painful procedures can be applied easily with the least
restrictions during skin-to-skin care (14, 15). Studies have
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shown that skin-to-skin care can be done by fathers as effi-
ciently as by mothers (16). Therefore, the word ‘Kangaroo
mother care’ (KMC) is today replaced by ‘Kangaroo care’
(KC) (17). Studies have also shown that embracing the in-
fant by the father can prevent fluctuations in body temper-
ature, saturation of arterial blood gases and blood glucose
drop (18, 19). The father can keep the baby quiet by reduc-
ing crying and can also prepare for a constructive role in
feeding the infant (20). However, it should be noted that
the quality of taking care of the infant by the father is not
exactly the same as care by the mother, and they are differ-
ent in emotions (21).

On the other hand, intensive care unit is a stressful en-
vironment for the infant and it will be under the pressure
of factors such as noise, nursing intervention and harsh
light. The most important factor is separation from par-
ents, which is not the same as the life the fetus had in the
uterus (22, 23). Stress negatively affects the evolutionary
behavior of neonates and can create intermediate chemi-
cals and hormones in the body, which will disturb the de-
velopment of the infant. In addition to immediate neg-
ative effects, it can last for the rest of their life (5, 24).
One of the methods of investigating the degree of stress
is measuring the body’s cortisol levels; however, it should
be noted that stress is not the only reason for secretion of
cortisol into the blood stream, and other factors such as
nutrition, sleep and sensory simulation can also affect its
level (25-27). Nevertheless, since the secretion of cortisol is
high during the reaction of the body to stress, and is also
responsible for several stress-related changes in the body,
it is known as the “stress hormone” (28), introduced in var-
ious studies as an indicator to determine the level of stress
(29-31). It seems that since skin-to-skin care can soothe the
infant, it may decrease stress as well (32).

2. Objectives

Previous studies have emphasized the role of the
mother, and it seems that the care given by the father is
different from the care given by the mother. Although
most previous investigations of the stress of neonates have
been based on observations, different results have been re-
ported about the effects of care taking. Thus, in this study,
we aimed to achieve more objective results regarding the
effect of skin-to-skin care on the infant.

3. Methods

This was a randomized clinical trial on 45 prema-
ture infants and their fathers at the neonatal intensive

care unit (NICU) of Tabriz Alzahra teaching hospital con-
ducted in November 2015. From 98 hospitalized prema-
ture neonates, the eligible ones were chosen by using Rand
List software through blocks of four and six, and then ran-
domly divided into two groups of intervention and con-
trol. For the sake of privacy, the blocks with different sizes
were marked with letters A or B on envelopes numbered 1
to 45 so that the first eligible participant corresponded to
envelope No.1, and so on. By opening the envelope we de-
termined the group of the infant. Written informed con-
sent forms were obtained from the fathers of both groups.

The inclusion criteria for this study for the infants were
premature weight of 1200 to 2500 gr; absence of breath-
ing or heart problems; five-minute Apgar score of more
than seven; absence of receiving sedatives; absence of jaun-
dice or infection; no procedures in the past hour; the in-
fant being fed; and no deficiency in the hypothalamic-
pituitary–adrenal axis. Inclusion criteria for the fathers
were: literacy, mental stability, and absence of any impair-
ment affecting the implementation of care. The exclusion
criteria were instability of breathing and temperature, and
also inefficiency of the amount of samples.

In the case of neonates, unlike adults, there was no
circadian rhythm for cortisol (30) and sampling of both
groups was performed between 3 and 6 pm, during fathers
visit time. In the control group, interventions and routine
care were performed with attendance of the fathers that
only watched their neonates. In order to unify sampling
time, collection of saliva samples was carried out in both
groups at intervals of onset (sample 1), 45 minutes after on-
set (sample 2) and one hour after onset (sample 3).

After verbal instructions and providing educational
pamphlets for parents in the intervention group, the in-
fants were placed in the fetal position or flexion on the fa-
thers’ chest with maximum direct skin-to-skin contact for
45 minutes while wearing only a diaper and a hat. A room
near the ward with air temperature of 22 to 26°C and a rela-
tive humidity of 30 to 60%, facilities such as a bed and a re-
cliner for sitting and leaning, was provided for the father.
The fathers cuddled the infants and gave them supportive
care in a quiet environment while wearing clean and open
front clothes with no odors. Then, the infants were covered
by a thin blanket while being on the fathers’ chest, which
looked like a bag providing a flexed position for the infant
with no pressure or twisting. We kept the temperature ad-
justed.

Saliva samples were collected to measure cortisol lev-
els in the intervention group, at five-minute intervals be-
fore, 45 minute after the start, and 15 minute after the inter-
vention of skin-to-skin care of the infants. The first sample
taken from the infants was the baseline for determining
changes in the cortisol level. Saliva samples were collected
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between two feedings. The mouth of the infants was rinsed
with distilled water to clean up the remaining milk before
collecting saliva. Whatman filter paper 42° was used to
minimize irritation (33). For this purpose, size 1×4 sterile
filter papers were placed under the infants’ tongue slowly
from the corner of the lips, and when saturated removed
after 15 to 30 seconds. If the saturation and absorption was
enough, the procedure was repeated. It was also repeated
after 15 minutes, if milk or sputum were stuck on the pa-
per. One centimeter of the saturated end was cut, put in
a round-bottom tube (size 12 × 75) already filled with 0.5
mL of buffer solution and labeled with the name of the in-
fant. A gentle shaking of the tube caused the filter paper to
soak the buffer solution completely. One centimeter of the
filter paper could collect 0.1 mL of saliva (34). Maintaining
cold chain (4°C), the tube was transferred to the laboratory
where the samples were centrifuged for five minutes with
3500 rpm and poured in a microtube kept at -70°C until
analysis. The analysis was performed by the enzyme linked
immunosorbent assay (ELISA) using a kit of human saliva
cortisol (IBL co., Germany) and measured with the sensitiv-
ity of 0.01 µg/dL. We measured the light absorption of the
materials with a photometer at wavelength 450 nm within
15 minutes after pipetting of the stop solution. Physiologic
stability, heart rate, respiratory and arterial oxygen satu-
ration along with armpit temperature in the intervention
group were monitored. The SPSS 13 software was used to an-
alyze the data with significance level of P < 0.05. To inves-
tigate the correlation between the quantitative variables
of infants and their fathers, we used independent-samples
t-test; however, for the qualitative variables, we used chi-
squared and Fisher’s tests. To compare the changes of cor-
tisol in the infants of the same group within three differ-
ent time intervals, we used repeated measuring test; how-
ever, to compare the groups we used independent-samples
t-test.

To start this study, all required permissions from
stakeholders, including the participants, while respect-
ing their privacy, was obtained. Meanwhile, we notified
the participants that they were to quit the study if they
changed their mind. As a sign of appreciation, partici-
pants received gifts. The research protocol was approved
(Code TBZMED.REC.1394.489) by the ethics committee of
Tabriz University of Medical Sciences in August 2015 and
registered at the Iranian Registry of clinical trials with
IRCT2015081513691N5 on 13th of November 2015.

4. Results

A total of 45 neonates along with their parents took
part in this study, 22 of which were in the control and 23

were in the intervention group. The percentages of ce-
sarean section in the intervention and control groups were
72.7% and 73.9%, respectively. There were no significant dif-
ferences in the results of t-test in terms of circumference
of the head, height, birth weight, duration of hospitaliza-
tion, and the amount of feeding between the two groups
of infants. In addition, there was no significant difference
among fathers in terms of weight and working hours in a
day using independent-samples t-test (Table 1).

Changes in cortisol levels of the infants in both groups
were evaluated before, during and after the intervention.
Although both groups showed decreasing cortisol levels
during the study, the reduction in the skin-to-skin care
group was more than the control group, with no signifi-
cant difference between the two groups (Table 2).

Independent-samples t-test for comparing cortisol
changes between the two groups before, during, and af-
ter the intervention showed no significant statistical dif-
ference at any time interval of the study (Table 3).

5. Discussion

Cortisol is the body’s most well-known glucocorticoid
secreted from the adrenal glands (35). Physical and psy-
chological stress can activate the hypothalamic-pituitary-
adrenal axis. The hypothalamus is stimulated by various
types of stress that activate this system and release corti-
sol quickly in order to reduce harmful metabolic effects of
stress (35, 36).

Moreover, direct feedback of cortisol on both hypotha-
lamus and anterior pituitary gland reduces plasma con-
centrations of cortisol at times when the body is under
stress (37). Cortisol in the saliva is a free metabolite (active
form) and is correlated with concentrations of free cortisol
of plasma (38). This is the first study in Iran for investigat-
ing the effects of skin-to-skin care of fathers on the cortisol
levels of neonates that confirmed care by fathers is possi-
ble, secure and effective.

This study used filter paper for collecting saliva of
neonates, which confirmed practicality by previous stud-
ies (33, 34). This method can be a reliable mechanism since
it is accurate, suitable, and safe, and can provide an ade-
quate sample size with the least stimulation. This study
aimed to investigate the effects of skin-to-skin care of fa-
thers on saliva cortisol levels of neonates. Neonates were
examined at three time intervals. Based on the results of
the present study, cortisol in neonates decreased in both
groups of skin-to-skin and standard care of the ward, but
this decrease was not statistically significant. The cortisol
level in neonates during skin-to-skin care decreased more
in comparison with similar time intervals in the group
with standard care. Moreover, in the third time interval, in
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Table 1. Demographic Characteristics of the Infants and Parents in Different Groupsa

Variable Standard Care (n = 22) Skin-to-Skin Care (n = 23) Statistical Test

t,χ2 df P Value

Neonates

Gestational age, w 31.35 ± 2.31 32 ± 2.73 -0.87 42.81 0.39b

Age at the time of study, d 17.09 ± 13.6 15.39 ± 14.78 0.4 43.7 0.69b

Weight at the time of study, g 1788.26 ± 407.75 1906.96 ± 465.57 -0.92 43.25 0.36b

1-min Apgar 7.17 ± 1.37 6.74 ± 1.71 0.95 41.99 0.35b

5-min Apgar 8.61 ± 0.99 8.39 ± 1.08 0.71 43.68 0.48b

Boy/girl, No 15/7 16/7 7.04 1 0.008c

NGT/OG, No 19/3 15/8 12.52 1 0.001c

Fathers

Age, y 32.78 ± 6.19 33.04 ± 5.34 -0.15 43.06 0.88b

Weight, kg 81.43 ± 15.04 80.52 ± 16.79 -0.19 43.48 0.85b

Education (Basic/Intermediate/high), No 6/12/4 9/7/7 9.48 3 0.02c

Abbreviations: NG, oral intake; NGT, nasal-gastric feeding tube.
aValues are expressed as mean ± SD.
bIndependent-samples t-test.
cChi-squared test and Fisher.

Table 2. Change in the Infants’ Saliva Cortisol Levels in Both Groups During the Study (ng/dL)a

Variable Group Before During After Statistical Test

Multivariate Tests Pairwise
Comparison

Salivary Cortisol of
the Infants

Standard care (n =
22)

70.91 ± 62.33 69.09 ± 69.27 66.36 ± 71.22 P = 0.96

P 1-2 = 0.92

P 1-3 = 0.78

P 2-3 = 0.84

Skin-to- skin care (n
= 23)

83.48 ± 81.33 65.65 ± 72.91 59.56 ± 59.20 P = 0.56

P 1-2 = 0.48

P 1-3 = 0.30

P 2-3 = 0.63

aValues are expressed as mean ± SD.

Table 3. Comparison of Changes in Cortisol Levels Between the Two Groups at Three Different Times (ng/dL)a

Cortisol Time Standard Care (n = 22) Skin-to-Skin Care (n = 23) Statistical Test*

t df P Value

Before 70.91 ± 62.33 83.48 ± 81.33 0.58 43 0.56

During 69.09 ± 69.27 65.65 ± 72.91 0.16 43 0.87

After 66.36 ± 71.22 59.56 ± 59.2 0.35 43 0.73

aValues are expressed as mean ± SD.

which the infants were separated from the chest of their fa-
thers and received standard care, the infants experienced a
similar slope, as did the control group (Figure 1).

These results confirm the results obtained by More-
lius et al. (2005), in which mothers performed skin-to-skin
care. Mothers participated in care four times, and the cor-
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Figure 1. The Mean Salivary Cortisol Levels of Infants at Three Time Points

tisol level was measured at the first and the fourth time
(30). The effect of skin-to-skin care of premature neonates
was investigated by Takahashi et al. (2010), which showed
no considerable difference in saliva cortisol level between
the groups being taken care for 60 minutes or less, which
confirms our results; however, their investigation on the
group receiving care for more than 60 minutes showed
a considerable drop in the cortisol level (31). The plasma
cortisol level was measured in a study by Mooncey (1997),
in which the effect of skin-to-skin care on premature in-
fants was investigated. After 20 minutes of care, plasma
cortisol declined, which is in conflict with our results and
also the control group in their study showed a significant
drop (39); Mitchell et al. (2013) showed that salivary corti-
sol level of infants receiving continuous kangaroo mother
care decreased on the fifth and tenth day of life (40). To
evaluate the effects of massage on premature infants, Aco-
let et al. (1993) found a decrease in plasma cortisol con-
centration, but this was not significant (41). Cong et al.
(2011) selected two groups of preterm neonates and inves-
tigated the effects of kangaroo care and heel needling. The
first group received 80 minute and the second group re-
ceived 30 minute of KMC. The first group did not show any
significant drop in cortisol, but the second group showed
a significant decrease in serum and salivary cortisol level
(42). Jang (2008) investigated the effects of kangaroo care
on preterm neonates’ cortisol level. The cortisol level de-
crease in the group receiving KMC was more than the con-
trol group, and this difference was statistically significant
(43).

One of the limitations of this study was the insuffi-
ciency of the samples and thus it is possible that different
results may be achieved by including more participants.
Since the role and effects of KC of fathers has been studied
less, it may be better to investigate their care for premature
neonates and compare the effects of physiological param-
eters between groups.

5.1. Conclusions

This study did not show a significant decrease in sali-
vary cortisol level of the infants after skin-to-skin care. Nev-
ertheless, the established effects of KFC cannot be ignored.
Thus, making it possible for fathers to take care of their in-
fants may be effective, helpful and secure.
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