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Objetivo: Identificar os tipos das manipulagdes realizadas em recém-nascidos prematuros e avaliar a influéncia sobre os tempos totais de
sono, vigilia e as variaveis objetivas do sono.

Métodos: Estudo observacional e de correlagdo realizado em uma unidade neonatal de hospital universitario. A amostra foi constituida por
12 recém-nascidos prematuros que atenderam aos critérios de inclusao e exclusdo estabelecidos para o estudo. Os dados foram coletados
no periodo de margo de 2013 a abril de 2014 e obtidos por meio do polissonigrafo, filmagem e observagdo durante 24 horas, ininterruptas.
Utilizou-se a estatistica descritiva, teste de Friedman, correlagdo de Pearson e regressao linear, com valores significantes p<0,05.
Resultados: Os prematuros estudados eram predominantemente tardios, do sexo feminino, com baixo peso ao nascer e idade cronoldgica
média de 14 dias. Os neonatos foram manipulados em média 176,4(+37,9) vezes durante as 24 horas, sendo que 58% das manipulacoes
foram para monitoramento. A proporgdo do tempo total de sono foi 57,2% em 24 horas. N&o houve correlagéo estatisticamente significante
entre as frequéncias e os tempos de duragdo das manipulagdes diretas e do ambiente com o sono dos RNPT em 24 horas. A forma Unica

correspondmg author apresentou correlagdo fortemente positiva com a vigilia.
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Introduction

Scientific and technological advances in the last
few decades have provided greater resources for the
care and survival of hospitalized preterm infants.!
In modern neonatal intensive care units (NICU),
preterm infants are generally subjected to multiple
sensory and physical stimuli associated with exces-
sive handling by health teams.

Most of the time, the care given to hospital-
ized preterm infants is based on routines estab-
lished by the department and not on the needs
manifested by the newborn at the time. Conse-
quently, the care provided by health teams can
trigger important changes in the organisms of
preterm infants, such as in the sleep-wake cy-
cle, resulting in sleep fragmentation and even its
deprivation, which can lead to significant chang-
es in the development of preterm infants, espe-
cially sensorineural.® The immature nervous
system of preterm infants is unable to properly
process stimuli such as those resulting from the
frequent handling to which they are normally
exposed during hospitalization. ¥

A study conducted in an NICU in a university
hospital in New Zealand, which assessed handling
procedures performed by the health team, found
that the newborns were handled an average of 234
times in 24 hours, concluding that handling had
been excessive.?”

A descriptive, observational study conducted
in a neonatal intensive care unit to examine the
handling of 20 hospitalized preterm infants found
that they were handled 768 times and subjected to
1,341 procedures over the course of 14 days. In 24
hours, total handling time was 2 hours and 26 min-
utes on average. It was concluded that the preterm
infants were handled excessively and that most han-
dling occurred in an isolated form, lasting less than
a minute.!?”

It is well-known that the excessive handling
that newborns undergo is sometimes painful and
triggers physiological changes that affect their re-
covery. This fact was reported in a cross-section-
al study whose objective was to assess pain in 34
newborns hospitalized in a neonatal unit. The most
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painful procedures experienced by the newborns
were orotracheal intubation and intravenous cath-
eter insertion. It was concluded that pain should be
evaluated when performing handling procedures,
especially in preterm infants, since their central
nervous system is immature and painful sensations
can lead to changes in physiological parameters,
future pain perception, and the sleep-rest cycle,
among others.")

The analysis of the polysomnograms and im-
ages obtained by filming 25 newborns, to diag-
nose brain dysfunction and assess the influence of
handling on sleep and ventilatory stability, found
that the newborns studied were handled during all
sleep stages. In 57% of the handling procedure,
awakening occurred, and apnea was identified in
19.5% of the preterm infants. This indicates a di-
rect relationship between handling frequency and
sleep and respiratory events.!?

Studies have found that excessive handling
and sleep deprivation in preterm infants may
impair neuromotor development, induce hy-
perexcitability, trigger or exacerbate psychiatric
diseases, and cause excessive daytime sleepiness.
(L1319 Fyrthermore, sleep is the main behavioral
state of preterm infants and constitutes an im-
portant basic need. It is conducive to maturation
of the central nervous system, memory consol-
idation, learning, energy maintenance, thermo-
regulation, promotion of protein synthesis, and
the production of certain hormones, such as
growth, thyroid stimulation, melatonin, prolac-
tin, renin, and cortisol.417

Sleep disturbance at the onset of life, besides
causing newborns discomfort, can also result in
future changes related to cognition, attention,
increased risk of asthmatic diseases, obesity, anx-
iety, depression, and behavioral and social im-
pairment.!®

The sleep of newborns is polyphasic and ul-
tradian, with an average duration of 16 to 18
hours per day, which corresponds to approxi-
mately 70% of the 24 hours. The need for sleep
of preterm infants varies according to their de-
velopment stage and individual physiological

characteristics.>1819
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Sleep during the neonatal period is divided
into three stages: Active sleep (AS) or REM, in
which the newborn manifests rapid eye move-
ment, high physiological activity, and irregular
heartbeats and breathing, with a strong correla-
tion with brain growth.®” The other stage is
called quiet sleep (QS) or NREM (non-rapid
eye movement), which is characterized by slower
waves when recorded in electroencephalograms
(EEG). During this stage, cell regeneration, pro-
tein synthesis and release of hormones, such as
insulin, melatonin, and growth, occur.??? The
third stage is called indeterminate sleep (IS),
typified by the non-manifestation of character-
istics of the quiet and active sleep stages, clearly
defined in EEG.®?

Due to the inherent characteristics of pre-
mature infants who require various types of care
associated with large amounts of handling in the
hospital environment, the present study sought
to identify the handling procedures and assess
their influence on total sleep time, wake time
and the objective sleep variables of hospitalized
premature infants.

Methods

This was a descriptive, correlational study con-
ducted in an intermediate neonatal care unit
in a university hospital in the city of Sao Pau-
lo, with 16 beds distributed among four rooms:
two for intensive care and the rest for step-down
care. Newborn care was provided by a multidis-
ciplinary team that generally had the collabora-
tion of professors and students from undergrad-
uate and graduate courses from various fields of
knowledge. In the routines implemented in the
health service, the parents of newborns could re-
main with their infant during hospitalization. It
should be noted that only a few care strategies
focused on newborn development were adopted
in the care provided to newborns.

The sample was made up of 12 premature in-
fants. The inclusion criteria were: premature infant
receiving care in an incubator; heart rate, respirato-

ry rate and body temperature within ranges of nor-
mality; weight between 1,200 and 2,000 grams; and
positive transient-evoked otoacoustic emission test
(TEOAE). Preterm infants were excluded for the
following reasons: use of phototherapy treatment;
invasive or non-invasive mechanical pulmonary
ventilation; diagnosis of intraventricular hemor-
rhage Grades II, IIT and IV; use of corticosteroids or
CNS depressants in the last 24 hours; and mothers
with a history of illicit drug use during pregnancy.

Variables were selected to characterize the
preterm infants and their handling, as well as the
sleep stages, called objective sleep variables.

The variables related to handling were obtained
through a Sony DCR-PJ25 camcorder (Manaus,
Brazil) fastened to a stainless steel support. The
camera was focused on the center of the incubator,
so as to view only the preterm infant and the pro-
cedures performed inside the incubator. The audio
function of the camcorder was disabled in compli-
ance with ethical aspects. The images produced by
the camcorder were analyzed by three nurses who
worked in neonatology, in order to identify the han-
dling procedures and register them on an electronic
spreadsheet. Thirty-nine procedures were identified
that were categorized by seven experts: four nurses
that provided newborn care and three nurses from
the academic sphere. The procedures were grouped
into the categories of monitoring, therapeutic/di-
agnostic, hygiene/comfort and feeding. The agree-
ment analysis among raters produced values greater
than or equal to 0.7, according to Cronbach’s alpha
coeflicient, indicating satisfactory consensus.

The variables in reference to handling were clas-
sified as: occurrence (yes or no), frequency (number
of times the newborn was touched), form (single or
multiple procedures), type (monitoring, therapeu-
tic/diagnostic, hygiene/comfort and feeding) and
time (duration of the direct or indirect/ambient
handling). Direct handling was defined as contact
of the agent with the skin or any device attached to
the newborn. Indirect/ambient handling referred to
handling of the microenvironment of the incuba-
tor, such as when the hatches were opened, with no
contact with the skin or any device connected to the
preterm infant.
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The sleep-related variables referred to total
sleep time, defined by adding up the time in min-
utes of active, quiet and indeterminate sleep, in
addition to as AS time, QS time and wake time.
They were obtained from a polysomnograph -
model Alice 5- Respironics (Royal Philips, Hol-
land) - which was installed by a professional from
the Sleep Institute of the Federal University of
Sio Paulo/UNIFESP and the Research Support
Fund Association (AFIP), and attached for 24
uninterrupted hours. The polysomnograms were
interpreted by a neuropediatrician specialized in
sleep, in accordance with the sleep study guide-
lines recommended by the American Academy of
Sleep Medicine, version 2.1.%%

The data was collected from March 2013 to
April 2014, after approval from the institution’s
Research Ethics Committee [CEP No. 19387] and
after the Free and Informed Consent Forms were
signed by the people responsible for the infants.

The data collected was entered on Excel® Mi-
crosoft for Windows spreadsheets, and at the end
of the collection, underwent a statistical analy-
sis with SPSS 17.0 for Windows software, using
means, medians, standard deviation and mini-
mum and maximum values. To compare the pro-
portions of duration and frequency of handling
procedures in the different periods of the day,
the nonparametric Friedman test was used, since
the measurements were performed on the same
individuals. Pearson correlation coefficient anal-
ysis was used to assess the correlation between
frequency and duration of direct and ambient
handling and sleep times for each period in 24
hours. For sleep time and handling procedures,
linear regression analysis was used, considering
p<0.05 as significant values.

Results

The sample was comprised of predominantly fe-
male preterm infants, classified as late preterm,
with low birth weight and 14 days of life on
average, at the time of the data collection. The
newborns had good vitality at birth, with an Ap-
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gar score at the 1* and 5* minutes greater than
or equal to seven. In terms of the variables re-
lated to handling frequency of preterm infants,
there were 2,117 handling procedures during 24
hours, with a mean of 176.4 (+37.9) handling
procedures per newborn in the period investi-
gated. Table 1 presents the variables related to
handling of preterm infants.

Table 1. Handling according to type, duration, and form, during
the 24-hour assessment (n=2117)

Variables n (%) '(‘"N‘;f]"“;‘:x';
Type
Direct handling 1546(73) 73.9+15.7(56-104)
Ambient handling 571(26.9) 47.6+13.7(30-74)
Duration (minutes)
Direct handling 2,880.9(76.4) 228.3+78.6(140.4-371.2)
Ambient handling 892.6(23.6) 76.3 £51.1(29.6-183.9)
Form
Single 550(61.4) 45.8+15.236(26.0-75.0)
Grouped 346(38.6) 28.8+5.7(23.0-41.0)

SD - standard deviation; Min - minimum value; Max - maximum value

Higher frequencies of direct handling and con-
sequent longer mean duration were noted, with a
predominance of them being single procedures. The
direct handling procedures distributed among the
four categories are presented in table 2. The distri-
bution of the handling procedures, according to
category in the four periods of the day, was assessed
with the Friedman test.

Regarding the classification of the handling
procedures, according to the primary data there
was a higher occurrence in the monitoring cate-
gory, followed by handling procedures related to
the hygiene/comfort of the preterm infant (ac-
tivities not limited to hospital care). It can be in-
ferred that the results in reference to monitoring
may be associated with the need for reposition-
ing the electrodes on the newborns for adequate
recording of data by the polysomnography (548;
64.3%). In the therapeutic/diagnostic category,
administration of drugs via gastric tube was pre-
dominant (17; 37.8%); in the hygiene and com-
fort category, handling procedures for change of
position were prevalent (95; 20.8%), and in re-
lation to feeding, administration by enteral tube

had the highest frequency (85; 45.9%). In terms
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of handling for therapeutic/diagnostic purposes,
there was a statistically significant difference in

frequency during the periods of the day, where it
was higher in the morning period (p<0.01).
Table 3 presents the time analysis for total sleep,

wake time and the stages of active, quiet and in-
determinate sleep, in minutes, in 24 hours and in
the different periods of the day analyzed. The Fried-

man test was used to assess the distribution of the

sleep-related variables in the four periods of the day.

The total sleep time mean for preterm infants
in 24 hours was 824.3 (+237.03) minutes which
corresponds to 57.2% of the day, i.e., 13.7 hours.
As for the objective sleep variables, there was a ho-
mogeneous distribution in the four periods of the

day, with a predominance of quiet sleep.
Table 4 presents the correlation between type,
frequency, and duration of handling procedures

and the time variables of total sleep, wake time and

their respective stages.

Table 2. Direct handling procedures performed in 24 hours and in the periods of the day on preterm infants, according to categorization

(n=1546)
24 hours Morning Afternoon Night 1 Night 2
Direct handling Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD *p-value
(Min-Max) (Min-Max) (Min-Max) (Min-Max) (Min-Max)
Monitoring 71+20.75 17.67+7.54 19.25+8.04 14.9+6.7 19.1+11.9 0.23
(n=852) (46-113) (7-31) (6-30) (2-26) (6-48)
Therapeutic/diagnostic 3.75+2.42 1.92+1.08 0.75+0.97 0.75+1.2 0.2+0.6 <0.01
(n=45) (0-8) (0-4) 0-2) (0-4) (0-4)
Hygiene/comfort 38.67+21.05 12.08+8.67 10.92+4.89 7.5+4.7 8.1+£9.3 0.27
(n=464) (14-81) (0-27) (5-20) (2-16) (0-33)
Feeding 15.42+6.69 3.92+1.62 3.50+1.57 3.9+2.6 4.0£3.0 0.63
(n=185) (6-26) 2-7) (1-6) (0-10) (1-8)

Min - minimum value; Max - maximum value; SD - standard deviation; *p - Friedman test

Table 3. Total sleep time, wake time and the stages of active, quiet and indeterminate sleep, in minutes, in 24 hours and in the

periods of the day

24 hours Morning Afternoon Night 1 Night 2
Variables Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD *p-value

(Min-Max) (Min-Max) (Min-Max) (Min-Max) (Min-Max)

Total sleep time 824.33+237.03 220.96+36.07 22517+35.18 230.29+29.06 219.08+43.63 0.06
(100-1000) (169-275) (158-301) (167-280) (159-287)

AS Time 279.63+57.37 75.75+34.79 76.25+27.73 61.50+33.23 69.29+18.00 0.83
(213-364) (39-157) (35-119) (16-123) (31-102)

QS Time 348.63+89.43 83.54+35.02 88.63+31.29 95.50+31.57 80.00+30.61 0.84
(244-507) (42-164) (40-137) (31-154) (29-128)

IS Time 271.92+46.28 61.67+15.41 64.08+15.10 73.29+14.94 69.79+18.00 0.73
(186-364) (39-87) (48-93) (46-98) (31-102)

Wake time 578.46+94.36 139.04+36.07 135.17+£34.96 129.71+£29.06 140.83+43.74 0.99
(94.3-440) (85-191) (59-203) (80-194) (73-202)

AS - Active Sleep; QS - Quiet Sleep; IS - Indeterminate Sleep; Min - minimum value; Max - maximum value; SD - standard deviation; *p - Friedman test

Table 4. Correlation between type, duration and frequency of handling procedures and total sleep time (TST), active sleep (AS), quiet

sleep (QS), indeterminate sleep (IS) and wake time, in minutes, over a 24-hour period

Variables TST AS Qs IS Wake time
(24 hours) r(*p-value) r(*p-value) r(*p-value) r(*p-value) r(*p-value)
Type
Single -0.025(0.939) 0.113(0.727) -0.439(0.154) 0.156(0.628) 0.616(0.033)
Grouped 0.064(0.843) 0.263(0.409) 0.120(0.710) -0.198(0.537) -0.174(0.589)
Duration
Direct 0.355(0.257) -0.162(0.615) 0.071(0.827) -0.104(0.748) -0.218(0.495)
Ambient 0.265(0.406) 0.297(0.349) 0.009(0.977) -0.485(0.110) -0.246(0.441)
Frequency
Direct 0.158(0.623) 0.266(0.403) -0.476(0.117) 0.071(0.826) 0.482(0.113)
Ambient 0.226(0.479) -0.318(0.313) 0.253(0.427) -0.025(0.940) -0.179(0.578)

AS - Active Sleep; QS - Quiet Sleep; IS - Indeterminate Sleep; *p-value - Pearson correlation test
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There was no statistically significant correlation
between frequency and duration of direct and am-
bient handling and the sleep of preterm infants in
24 hours. This suggests that the handling-related
variables did not influence sleep. In terms of total
wake time, no statistically significant correlation
was found between frequency and duration of han-
dling procedures, except for the single procedure
form where there was a strongly positive correlation
with wake time.

Discussion

Assessment of the handling of hospitalized preterm
infants and its influence on sleep in a 24-hour pe-
riod enabled identifying a higher frequency and
duration of single and direct handling procedures,
which may explain the longer total wake time and,
consequently, the lower total sleep time. The use of
polysomnography, which is considered the most
reliable method for sleep assessment,* influenced
the increased number of handling procedures due
to the need to reposition the electrodes.

In the present study, the results showed that
preterm infants were handled around 20% of the
total time recorded. This finding corroborates a
similar study conducted in a neonatal unit which
used filming to record the handling of newborns. It
was noted that, in a 24-hour period, the preterm in-
fants were subjected to some form of handling 18%
of the time."” In light of the results obtained, it is
important to establish care routines, since, among
other factors, excessive handling can trigger pain,
especially in preterm infants who have low capacity
to release catecholamines, which can negatively af-
fect the development of the CNS.*>%¢

In the analysis of the occurrence of handling of
preterm infants, according to periods of the day, the
distribution was similar to the four times investi-
gated in the present study, with the exception of di-
rect handling for therapeutic/diagnostic purposes,
where frequency was higher in the morning period.
These results indicate an urgent need to implement
individualized care routines, based on strategies for
grouping handling procedures and assessing behav-
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ioral and clinical signs in newborns, in order to re-
spect and promote the sleep-wake cycle.?”

To the best of their knowledge, the authors did
not find any studies in the literature that addressed
the association between handling of preterm infants
and polysomnographic sleep assessment over a 24-
hour period, which makes the present study unique.

The results demonstrated that newborn han-
dling did not significantly influence sleep during the
24-hour period. It could be hypothesized that the
results obtained are associated with the phenome-
non of newborn adaptation, which is characterized
by reduced behavioral response to repeated and fre-
quent stimuli, since preterm infants were studied,
with a chronological age of 14 days, and who were
therefore submitted to numerous handling proce-
dures during hospitalization.®®

The positive correlation between single han-
dling procedures and total wake time enabled infer-
ring that the stimuli resulting from these handling
procedures may have caused more awakenings and
sleep fragmentation, leading to increased total wake
time. This finding is very similar to another study
in which it was noted that in a 4-month period of
hospitalization, preterm infants were handled 82 to
142 times a day by nurses, which created periods
from 4.6 to 9.2 minutes of uninterrupted sleep.
@9 A study conducted in an NICU of a children’s
hospital in Sao Paulo, with 9 preterm infants eval-
uated in 6-hour periods over 17 consecutive days,
concluded that preterm infants were handled 45.4
times on average, with a total mean duration of 5.6
hours, suggesting that the time allotted for sleep
and rest was insufficient.!”

To minimize the harmful effects of the environ-
ment and excessive handling on the development
of preterm infants, it is proposed that interventions
be based on individualized care through observing
the behavior of the newborn before, during and af-
ter each procedure, in addition to grouping the ac-
tivities, in order to minimize the number of single
handling procedures and promote an adequate en-
vironment for the development of preterm infants
and the establishment of sleep-wake cycles.®1%2%30

The preterm infants who were examined slept
approximately 57.2% of the 24-hour period, diverg-
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ing from the literature which indicated that preterm
infants, at different gestational ages, had an average
of 16 to 18 hours of sleep, corresponding to approx-
imately 70% of 24 hours.**"%? The preterm infants
experienced sleep deprivation, even without iden-
tification of the influence of handling procedures.
Therefore, the harmful effects of deprivation, such
as impaired development, especially sensorineural,
weight gain, length of hospital stay and irritability,
among others, should be considered.®'??

The preterm infants remained, on average, more
time in QS, followed by AS and IS, contrary to a
study that reported the predominance of AS, during
approximately 80% of the total time, mainly in
preterm infants with lower gestational ages. Studies
have found that as newborns mature neurological-
ly, there is an increase in the proportion of AS,?>3"
which matches the results of the present study, since
the preterm infants studied were late preterm.

The limitations of the present study were sample
size and the presence of ambient stimuli in the unit
and inside the incubators that could not be controlled.
Thus, it was not possible to disassociate the influence
they may have had on lower total sleep time. In ad-
dition, the long length of time the polysomnograph
remained on the preterm infants constituted a limita-
tion, due to the need to reposition the electrodes on
the newborns for accurate data recording,

Conclusion

The handling of preterm infants was predominantly
related to monitoring, therapeutic/diagnostic and
hygiene/comfort activities, with a prevalence of
direct and single handling procedures. No statisti-
cally significant influence on total sleep time or on
active, quiet or indeterminate sleep was identified.
Single handling procedures had a strongly positive
correlation with wake time. In summary, the results
of the study reinforce the importance of care that
focuses on the behavioral signs of preterm infants
and the grouping of activities, in order to provide
an environment conducive to the sleep-wake cycle
and adequate development of preterm infants that
require hospitalization in neonatal units.
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