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Abstract
Purpose: The aim of this compilation is to give information about the odors that can be applied to newborns.
Method: This study is of compilation type.

Findings: The sense of smell is much more developed in newborns compared to other senses; therefore, it is
known that aromatic smells or the smells of human milk, the breast of mother, amniotic fluids, etc. that the
newborn is familiar to reduces the level of stress of newborn during the first days of their life. Furthermore,
there are studies researching that these smells reduce pain during painful interventions. However, it is
observed that this practice is not commonly used in newborn units.

Results: The smell of human milk is an effective and easy-to-use tool for reducing the pain and stress felt by
newborns. We recommend that this practice is applied in all newborn units.
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1. INTRODUCTION Smelling is a sense having critical effects on the

The neonatal period poses extensive risks to the
infant because it is a time during which the
newborn should adapt to the extrauterine life
[1]. The risk is especially higher in the
newborns in intensive care units (ICUs) due to
various health problems. The reasons for this
condition may be the exposure of the infant to
adverse environmental conditions (such as
intense light and sounds or irritating odors in the
environment) and the painful interventions the
infant should undergo at the intensive care unit
(ICU) [2,3]. In the 1980s, "The Newborn
Individualized  Developmental Care and
Assessment Program” (NIDCAP) was founded
by Heidelise Als to support and protect the
development of newborns in the presence of
pain and stress the infants are exposed to [4,5].
NIDCAP involves individual caring for each
infant, establishing co-operation with parents,
enhancing the mother-infant bonding, promoting
collective care in nursing practices, kangaroo
mother care and proper positioning of the infant,
and environmental management (regulating the
intensity of the sound and light) [6-8]. These
initiatives help reduce the intensity of the pain
and stress experienced by the infants [9].
Another important aspect of environmental
management is odors [10].
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development of the fetus and on the transition
period when the infant adapts to oral feeding in
the postnatal period [11]. The newborn's
reaction to the mother's breast and to breast milk
represent the most important evidence of this
fact. Several studies in the literature have
demonstrated that the scents administered to the
newborns, such as the maternal scents (the
scent of the breast milk, the scent of the
amniotic fluid, etc.) [12,13] or other soothing
scents (vanilla, etc.) [14,15], shortened the
duration of crying of the infants and reduced
their scores of pain. For this reason, it is critical
to implement the use of odors in the care of the
newborns who have to be hospitalized at 1CUs
and have to undergo painful interventions
during the period of adaptation to the
extrauterine life.

2. THE PHYSIOLOGY OF SCENT AND THE
DEVELOPMENT OF SENSE OF SMELL IN
NEWBORNS

In the human nose, there is a specialized area of
tissue named as the olfactory region, which is
localized high inside the nasal cavity, extending
to the nasal septum and the superior conchae
[16]. Physiologically, the air containing the
odorant molecules filters into the nose and
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stimulates the olfactory cells in the olfactory
epithelium [17]. The odorant first filtrates into
the mucosa upon coming into contact with the
surface of the olfactory area, subsequently
binding to a receptor protein (CAMP). The
associated receptor, then, activates the sodium
channels resulting in the stimulation of the
olfactory neurons by the sodium ions. The
action potentials generated by these chain of
events are transmitted to the central nervous
system through the olfactory nerve [18,19].

Today, it is a well-recognized fact that the sense
of smell is a sense that also develops sufficiently
in the newborns [20]. The primary olfactory
receptors are present in the eighth week of
gestation and they appear mature at the end of
the second trimester [21]. The olfactory marker
protein has been found to develop in the
olfactory mucosa and in the olfactory bulb in the
28th and the 32-35th weeks of gestation,
respectively [22]. Thus, the sense of smell
develops in the fetus in the 26-28th weeks of
gestation [23] and an infant born prematurely in
the 28th week of pregnancy can respond to
different odors, by frowning, grimacing, and
sneezing [24,25]. The sense of smell is not a
merely momentary phenomenon in the newborn
infants as they have also developed a memory
for recognition of the odors. In a study [26], the
investigators have administered the scent of
chamomile to the newborn infants during
nursing for a duration of approximately two
months. It was determined that, in the 7th and
21st months following the administration, the
newborns in the study were attracted to the
objects with the scent of chamomile, rather than
being attracted to odorless objects or objects
scented with other odors.

In the light of this information, preventing the
occurrence of unpleasant odors at ICUs and
administering the scents which will sooth the
newborns have gained importance. The odors to
be introduced to the newborn can be classified
into two categories, which are the familiar odors
and the unfamiliar ones. The familiar odors
include the scents of the mother, the breast milk,
and the amniotic fluid [27]. The scents of
lavender, vanilla, and etc. can be set as
examples to the unfamiliar scents [28].
However, as it is presented in the study by
Rattaz et al. (2005), the scent of vanilla can be a
familiar odor, too, since it shares some
similarities with the odor of breast milk [20].
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3. THE EFFECTS OF SCENT ON THE NEWBORN

The individualized developmental care practices
include keeping the newborn infants away from
penetrant and  unpleasant  odors  and
administrating the soothing scents. For example,
alcohol, cleaning chemicals, and disinfectants
pose unpleasant stimuli to the infants. When
these stimuli are ameliorated, the intensity of the
adverse physiological reactions and the negative
experiences arising from the exposure to these
odors diminish. If a newborn is exposed to the
scent of alcohol every time when it undergoes
an invasive intervention, it may start crying
whenever it smells the scent of alcohol [23,29].

The soothing scents (the breast milk, vanilla,
and etc.), on the other hand, reduce the
frequency of apnea in newborns [14], regulate
the respiration [15] and oxygen saturation [30],
reduce the duration of the crying periods [13],
and decrease the intensity of the motor agitation
that results from invasive procedures [20].

4. THE RECOMMENDED
NEWBORNS

SCENTS  FOR

4.1. Familiar Scents
4.1.1. The Scent of the Amniotic Fluid

The fetal olfactory receptors are exposed to the
amniotic fluid in the intrauterine environment.
Therefore, it is believed that the postpartum
introduction of the scent of the amniotic fluid to
the newborn infants is effective due to this
familiarity [11]. In a study by Varendi et al.
[31], a drop of amniotic fluid was applied to
one of the breasts of the mothers right after the
birth and the infants were placed on the chest of
their mothers in the area between the two
breasts. In this study, it was determined that 27
out of 30 infants started to suck the breast to
which the amniotic fluid was applied. Another
study [32] determined that newborns in the first
two days of life turned their heads to the pads
where amniotic fluid or colostrum was applied
when they were exposed to the pads on which
the amniotic fluid, colostrum or water was
dropped. The four-day-old full-term newborns,
on the other hand, were observed to turn their
heads towards breast milk. A study [33]
conducted with full-term healthy newborns in
the third days of life found out that the infants
turned their heads towards the pad with the
scent of their own amniotic fluid when they
were exposed to the pads scented with their
own amniotic fluid and to the pads scented with
the amniotic fluid from another person. These
results suggest that prenatal memory of
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olfactory learning is sustained for a certain
period of time after the birth; however, the
postnatal factors become more prominent after
some time [11].

4.1.2. Breast Milk and the Scent of the Mother

The sense of smell is one of the most developed
senses creating an emotional bond between the
mother and the newborn, leading to effective

Tablel. Studies on Mother's Milk and Mother's Smell

behavioral reactions in the newborn infants
such as causing them to reach their mothers'
breast [34]. On the fifth day of life, the
newborns can distinguish their mother's scent
from that of any other mother and they can
smell and recognize the odor coming from the
nipples in order to feed themselves with breast
milk without any prior experience of feeding
[13].

Author | Purpose Methods Conclusions
Sullivan | To evaluate the reaction of | The babies are separated by | It has been determined that
& newborns fed with mother's | four groups. The 1st group | crying babies cease crying
Toubas | milk and bottle to the mother's | was dressed by their mother, | when their mother or another
(1998) smells. the second group was dressed | mother's smell is presented.
[27] by another mother, the 3rd | Babies who smells their own
group was clean, and the | mother's  clothes  were
unused clothes were smelled. observed to have more
mouth opening.
Mizuno | The aim is to know whether | With the 12 infants that | It was found that the babies
& Ueda | antenatal olfactory learning | completely separated from | that were fed together with
(2004) have a greater effect than | their mothers for 10-14 days | the scent of breast milk
[35] postnatal olfactory learning on | since birth were studied. Oral | suckled more often and more
infant feeding even in the | feeding was initiated at 4-7 | strongly. This conclusion
absence of triggering signals. days of age. The sucking and | indicates that the scent of the
expression pressures, | mother is more important for
frequency, and sucking | the newborn compared to the
efficiency were measured | postnatal olfactory
during Dbottle-feeding  with | experiences.
exposure to odors of mother's
milk, formula, and water.
Doucet | The present study aimed to | Infants (aged 3-4 days) were | The infants were more orally
et al. | examine the responses of infants | presented their mother's breast | activated when facing any of
(2007) | facing their mother's breast and | in two consecutive trials of 90 | the odorous breast
[36] to sort out the source(s) of | s each: a scentless condition | conditions than when facing
active  volatile  compounds | (breast entirely covered with a | the scentless breast. They
emitted by the lactating breast. transparent film) paired with | cried earlier and longer, and
one of four odorous conditions | opened their eyes less, when
(fully exposed breast: n=15; | facing the scentless breast.
nipple only exposed: 15;
areola only exposed: 13; and
milk exposed: 12).
Aoyama | To assess the effect of breast | Twenty six healthy newborn | Breastmilk smell was found
et al. | milk and formula milk smell on | babies were given breast milk | to increase the oxygenated
(2010) oxygenation in cerebral blood | and formula milk smells while | blood flow in the orbito-
[37] flow. sleeping in a quiet room. frontal region more than
formula milk smell.

4.2. Unfamiliar Scents

cried

less, their grimacing behaviors were

Newborns can also similarly respond to some
scents other than the scents of the amniotic fluid
and the breast milk. It is thought that this effect
originates from the distracting properties of the
scents [20]. For example, the scent of vanilla is
reported to decrease the frequency of apnea in
the preterm infants [14] and the introduction of
lemon-scented cotton sticks help regulate the
respiration in the newborn infants [15]. Rattaz et
al. (2005) reported that the newborn infants
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reduced, they had fewer motor agitations during
the blood sampling processes, and had lesser
degrees of respiratory distress after interventions
when the scent of vanilla was administered to
the newborn infants during the blood sampling
from the heel [20]. Akcan and Polat (2016)
determined in their study that the administration
of the scent of lavender diminished the intensity
of the pain during the heel-lancing process to
collect blood [30]. The study by Kane et al.
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(2004) reported that the scent of lavender
diminished the intensity of the pain in the
newborns while changing their dressings [38].

5. ADMINISTRATION OF SCENTS DURING
PAINFUL INTERVENTIONS

Pain can be associated with many factors in
newborns. A major cause of pain is invasive
interventions which include venous blood
sampling, urinary catheterization, umbilical
artery catheterization, and intubation [39]. In a
study conducted by Simons et al. (2003) at a
newborn intensive care unit, it was determined
that the newborns were exposed to 14 pain
inducing interventions per 24 hours in the first
14 days of their hospitalization [40]. The pain
experienced by the newborn infants due to those
interventions can adversely affect their modes of
behavior, their adaptation to the extrauterine
life, their interactions with their mothers, their
feeding patterns, and their growth and
development [41]. For this reason, it is
necessary to manage the pain in a timely and
correct manner. There are pharmacological and
non-pharmacological methods for pain control.
Although the pharmacological methods display
an early onset of action and they are the most
effective methods to control pain [42], they may
have some adverse effects on the physiological
functions when used frequently and without
control  [43,44]. The non-pharmacological
methods are suggested as reliable modalities to
reduce the rate of analgesic use or to enhance
their effects [45]. There are several non-
pharmacological methods for pain control.
These include touching, kangaroo mother care,
positioning, pacifier use, breastfeeding [46,47],
administration of oral sugar solutions [48], and
listening to music [49]. Another effective
method is the administration of scents [10].

It is suggested that odors display soothing and
pain alleviating effects by inducing the release
of associated neurotransmitters [50]. This effect
can be explained via the chemical properties of
the maternal scents, the newborn's relationship
with the maternal environment, or the
familiarity of the newborn with these scents
[20]. The studies demonstrate that the scent of
the amniotic fluid [12], the maternal scent [27],
and the scents of breast milk [13,51], lavender
[30], and vanilla [20] diminish the levels of pain
during invasive procedures. It is suggested that
the healthcare professionals at newborn
intensive care units should use these methods,
especially during painful interventions.
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The responsibility of nurses in the control of
pain is extensive as they spend most of their
times with their newborn patients observing
them. Nurses must apply the required
interventions completely to keep the levels of
pain within tolerable limits [52]. However, a
study [53] has demonstrated that only 27.6% of
nurses and doctors use non-pharmacological
methods. Another study [54] has found that 65%
of nurses administered analgesics as the first-
line treatment for pain relief. These results
indicate that the non-pharmacological methods
are not used commonly enough. However, it is
known that the non-pharmacological methods
have an important role in the control of pain in
the newborn infants. For this reason, the
awareness of nurses on the pain-controlling
interventions should be increased and their
levels of knowledge should be enhanced.

6. CONCLUSION AND SUGGESTIONS

The sense of smell develops during the
intrauterine period in newborns. After birth,
newborn gives various reactions to smells.
Disturbing odors in the environment affect the
newborn in a negative way, while sedative odors
cause positive responses in the newborn.
Especially in intensive care units, prevention of
bad smell and application of smells that relieve
the newborn is very important. Relaxing odors
include maternal smells such as mother, breast
milk, amniotic fluid, and soothing scents such as
lavender and vanilla. Administration of scents to
the newborn infants is an effective non-
pharmacological method to alleviate the pain
and stress. We suggest that protocols to regulate
the administration of relevant scents to the
infants should be developed, training programs
on this issue should be provided to the
healthcare providers, and support should be
available for the staff in their practices
especially at newborn intensive care units. It is
also advisable to prove the positive effects of
the smells in the newborns with more work and
to share these results with the health personnel.
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