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Background and aim: The Neonatal Intensive Care Unit (NICU) is a stressful environment for high risk neonates. Persistent
bright light is one of the main environmental stressors that are distressed newborn infants in NICU. Cycled lighting may decrease
distress level of newborn infants by enhancing calming status. This study aimed to investigate effects of eye cover among high
risk neonates at night shift on their distress levels.

Methods: Quasi experimental research design was carried out on a randomized sample of 60 newborn infants attending the
NICU of El Manial University Hospital (Kasr Al Ainy), (30 control group and 30 study group). Neonatal assessment tool and
COMFORTneoNRS scale were utilized for data collection.

Results: There was a statistically significant difference between control and study groups regarding the distress levels (p <.00).
The mean score of distress levels were 6.80 £ 1.80 and 0.80 % 1.15 respectively and the mean score of comfort levels in the
newborn infants in the control and study groups were 23.22 4 5.50 and 6.60 £ 1.06 respectively. Eye coved enhanced quite sleep
(66.7%), relaxed muscle (73.3%), decrease movement (66.7%) and no crying (85.7%).

Conclusions: The use of eye cover among high risk neonates at night shift is effective to decrease their distress level and improve
their comfort state in the morning shift by promoting quite sleep and relaxation. Recommendations: The educational program is
needed to raise awareness among neonatal nurses about the effect of light reduction methods such as eye patches on the distress
level and comfort state that enhances the growth and development of newborn infants.
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1. INTRODUCTION

) ) ] ) . stress coping mechanism.-6!
High risk neonates in the Neonatal Intensive Care Unit

the contributing environmental factors of stress and affected

(NICU) are exposed to high intensity lighting level that trig-
gers signs of stress.!!) Preterm infants eyelids are very thin
and may not be strong enough to keep it closed for pro-
longed periods of times that allow light to pass through.
Also, they may be unable to communicate with their discom-
fort.!?! Exposure to high level of light increased stress levels
of seriously ill newborn infants.»*# Bright light is one of

Consistent bright light levels in NICU may have nega-
tive effects on the growth and development on newborn
infants.>»”! It could disturb or delay the development of
circadian rhythms that cause poor growth and sleep distur-
bances.!®! A circadian rhythm is any biological process that
regulates the timing of biological processes and daily be-
havior during 24 hours."! It is normally entrained through
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natural exposure to light during the day and to darkness
during the night over a 24 hour period.”!

Newborn infants have essential needs rest at night and ac-
tivity during day.!'"! According to Roy’s adaptation model,
nurses should avoid stress factors by controlling light in the
NICU that may help newborn infants to adapt with their en-
vironment.[1:2 12714 Nightingale’s theory stated that cycled
light environment is light in the day and the darkness at night
that creates a day/night rhythm that supports human life.!'!
Newborn infants can be shielded from exposure to constant
light conditions of the NICU while simultaneously allow-
ing medical care staff to visually monitor newborn infants
adequately.!%!

The Neonatal Individualized Developmental Care and As-
sessment Program (NIDCAP) reported that reducing expo-
sure to light by covering the incubator didn’t improve im-
portant short or long term outcomes and recommended to
use other methods of light controlling methods. The Amer-
ican Academy of Pediatrics and the American College of
Obstetricians and Gynecologists recommend neonatal care
should be under cycled lighting conditions."”! A Cochrane
Systematic Review shows the benefit of cycled light that
promote circadian rhythms and enhance growth and devel-
opment.!'8 Care strategies to reduce newborn infants stress
in the neonatal intensive care unit by decreasing light lev-
els in the environment may ensure physical and emotional
stability.[!!

In Egypt, there are scarce researches conducted to evaluate
the effect of light reduction methods such as cycle light by
covering eyes of new born infants. After birth, high risk
neonates are cared in an environment that has no planned
cycle light. They are exposed to continuous bright light,
continuous near darkness or an unstructured combination
of them. Based on the knowledge concerning light and its
importance to circadian rhythm and distress level of new-
born infants, the current study was conducted to investigate
effects of eyes cover among high risk neonates at night shift
on their distress levels. Hopefully the findings of current
study would help newborn infants to overcome the distress
level and providing evidence based data that can develop the
neonatal nursing practice and research.

Hypothesis
High risk neonates who have eye covers at night shift will
have a significant lower distress scores than control group.

2. METHODS

2.1 Research design

Quasi experimental design was utilized to accept or reject
research hypothesis.
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2.2 Sample and sample size

Randomized sample of 60 newborn infants was selected ac-
cording to the following inclusion criteria: gestational age
from 30 to < 37 weeks, conscious and both sexes. Exclu-
sion criteria included newborn infants with severs neonatal
sepsis and congenital anomalies (central nervous system and
cardiovascular system) Simple Random Sample was used
by using a SPSS program. 60 newborn infants randomly
assigned into two groups, study group (covered eyes) (30)
and control group (30) who received ambient bright light
(see Figure 1). To determine a sample size, a power analysis
was conducted using 0.05 as the level of significance, 0.95
as the power and effect size of 0.25. The minimum required
sample size obtained was 60 preterm infants.

2.3 Ethical consideration

Prior to data collection, permission was obtained from the
research scientific board of hospital, the head of NICUs and
faculty of nursing, Cairo University. The parents of newborn
infants gave informed verbal consent prior to their newborn
infants’ participation in the study. The participation was
voluntary.

2.4 Setting
The study was conducted at the Neonatal Intensive Care Unit
at El Manial University Hospital (Kasr Al Ainy).

2.5 Instruments

(1) Neonatal assessment tool was developed by researcher
to collect data about newborn infant’s characteristics
such as birth weight, gestational age, Apagr score,
diagnosis, mode of delivery, hospital stay.
COMFORTneoNRS scale, adopted Dijk et al. (2009).
It is currently the most validated clinical test to de-
termine the level of distress and comfort in infants
admitted to NICU. Numeric Rating Scale (NRS) for
distress is associated with COMFORTneo that help
researchers to measure distress level by NRS. Rating
is on a scale from 0 to 10 (0 represents no distress and
10 is worst distresses). Scores 1 to 3 are considered
mild distress, 4 to 6 moderate distress and 7 to 10 sever
distress. It measured after COMFORTneo that consists
of 6 items; Alertness, Calmness/agitation, Respiratory
Response or Crying, Movement, Facial Tension and
Muscle Tone. Responses are on a 1 to 5 Likert scale,
total scores range from 6 to 30, the lowest score in the
scale is 6 and the highest is 30. High scores indicate
that the newborn infant is uncomfortable.?0-2!1

(@)

(3) Eye patches was covered newborn infants’ eyes at
night shift from 10 pm to 8 am to protect them from

constant light (eye patches like used during photother-

apy).
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Enrollment

r

(n=80)

l assessed for eligibility

Excluded (n = 20)
- not meeting inclusion criteria

- didn't agree to participate

Randomized(n = 60)

Allocation (n = 30)

- assigned to control group

(exposed to ambientlighting)

- didn't recieve intervention

analyzed
(n=30)

Figure 1. Selection of the study participants

2.6 Pilot study

A pilot study was carried out on 10% of sample size (6 new-
born infants) to ensure the clarity, applicability of the tools,
test feasibility of the study and estimate sample size and the
time needed for data collection. The result of pilot study
confirmed that the study was feasible. The sample of the
pilot study was excluded from the total sampling.

2.7 Validity and reliability

The newborn assessment tool was submitted to a panel of
five experts in the field of high risk neonates to examine the
content validity (covering, clarity, wording, length, format
and overall appearance). Minor modification was performed.
COMFORTneoNRS scale was valid and reliable professional
tool (Cronbach alpha was 0.88).120:22!

2.8 Procedure

Upon receiving the formal approval from the Research Scien-
tific Board of hospital, the head of NICUs and faculty of nurs-
ing, Cairo university and the parents verbal consent. Data
was collected through a period of 8 months from Septem-
ber, 2017 to April, 2018. Newborn infant’s characteristics

Published by Sciedu Press

Allocation (n = 30)
- assigned to study group

( coverd eyes group)

- recieve intervention

analyzed
(n=30)

were recorded from the medical sheet. Simple randomiza-
tion was done by using SPSS program. The sample of the
study consisted of 60 newborn infants randomly assigned
into two groups, study group (covered eyes) (30) and control
group (30). Eye patches was used to cover eyes of newborn
infants at night shift from 10 pm to 8 am to protect them
from persistent ambient light (eye patches like used during
phototherapy) to enhance light dark cycling at night shift (10
hours) for 10-15 days but control group received persistent
ambient light. The distress and comfort levels were assessed
by assessors (researcher and two expert nurses) by using
English version of COMFORTneoNRS scale after 10 days
in the morning shift at 9 am to control confounding factors
such as different days and chronological age. After that,
the researchers recorded the mean of the three readings and
calculated the mean of distress score according to scoring
system.

2.9 Data analysis

The Statistical Package for the Social Science (SPSS) ver-
sion 20.0 was utilized for data entry, tabulation and analysis.
Descriptive statistics were computed to summarize the new-
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born infant’s characteristics. The independent T test was
used to compare means and Chi Square was used to compare

categorical variables

3. RESULT

Table 1 and Figure 2 indicated that there was no statistically
significant difference between control and study group (cov-
ered eyes) regarding to newborn infants’ characteristics. The

mean of gestational age was 29.80 £ 9.39 weeks and 32.36
+ 6.38 weeks respectively, the mean of birth weight was
1,924.7 + 726.2 grams and 2,028.6 £ 902.3 grams respec-
tively, Apgar score in 10 minute was 8.86 & 1.27 and 8.76
4 1.19, more than half of them diagnosed as respiratory dis-
tress (60% and 56.7% respectively). Around one third of
them connected with mechanical ventilator (33.3% and 40%

respectively).

Table 1. Newborn infant’s characteristics in percentage distribution (n = 60)

Control group

Covered eye group

hi
Characteristics (n = 30) (n=30) tistl suare p value
No % No %
Gender
20 14
Male 10 66.7 16 46.7 2.443 118
Female 33.3 53.3
Mode of delivery 15 10
Normal vaginal delivery 15 50 20 33.3 1.714 .190
Cesearn section 50 66.7
Diagnosis
17 1
Respiratory Distress 56.7 8 60
- . 5 16.7 7 233 1.054 .590
Hyperbilirubinaemia 8 6. 5 :
Low birth weight 26.7 16.7
Gestational age ( weeks)
30-33 22 73.4 15 50
4.637 .327
34<37 4 13.3 8 26.7 63 3
> 37 4 13.3 7 233
Variable Mean £ SD T. test p value
Gestational age (weeks) 29.80£9.39 32.36 £ 6.38 1.238 22
Birth weight (gram) 1,924.7 £ 726.2 2,028.6 +902.3 0.492 .625
Weight at observation (gram) 2,425.3 +£2,290.2 3,519 +4,152.3 -1.26 213
Apgar score 1 min 4.16 = 2.40 3.60 £ 2.09 -0.973 .335
Apgar score 5 min 6.83£1.76 7.10+1.82 -0.575 .567
Apgar score 10 min 8.76 +1.19 8.86 + 1.27 -0.313 .755
Hospital stay 10.06 + 3.92 12.83 +8.82 1.569 122
50 - a0 46.7
10 - 36.7
i 23.3
e H control group
20 - 20
M eye cover group
10
0 T T T
mechanical CPAP none
ventilator

Figure 2. Percentage distribution of newborn infants according to their respiratory support methods in covered eyes and

control groups (n = 60)
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Table 2 revealed that there was a significant difference be-
tween control and study group (covered eyes) regarding dis-
tress level of newborn infants in the morning shift. Slightly
more than half of newborn infants (56.7%) had worst distress
in the control group and no distress in study group (covered
eyes). The mean score of distress level in the newborn in-

fants in the control and study group (covered eyes) were 6.80
=+ 1.80 and 0.80 +£ 1.15 respectively and the mean score of
comfort level in the newborn infants in the control and study
group (covered eyes) were 23.22 £ 5.50 and 6.60 + 1.06
respectively.

Table 2. The effect of eye cover on the distress level of newborn infants according to COMFORTneoNRS distress scale in

relation to the control group (n = 60)

Control group Covered eyes group Chi
Total score of (n = 30) (n=30) square value
COMFORTNeoNRS q Test P
No % No % test
Distress levels
No distress 17 56.7
Mild distress (1-3) 11 36.7 53.06
Moderate distress (4-6) 13 433 2 6.7 00*
Sever distress (7-10) 17 56.7
Mean + SD 6.80 + 1.80 0.80+1.15 -15.31
Mean of comfort level 23.22£5.50 6.60 = 1.06 16.1

*p <.00

Table 3 illustrated that there was a significant difference
between control and study group (covered eyes) regarding
alertness of newborn infants in the morning shift, one third

of them were awake and hyper alert (33.3%) in the control
group and two thirds of them was quiet sleep in study group
(covered eyes) (66.7%).

Table 3. The effect eye cover on the alertness of newborn infants according to COMFORTneoNRS scale in relation to the

control group (n = 60)

Control group Covered group Chi
Alertness (n=30) (n=30) square p value
No % No % test
Quiet sleep 20 66.7
Active sleep 26.7
Quietly awake 11 36.7 2 6.7 53.231 .00*
Actively awake 9 30
Awake and hyper alert 10 333
*p <00

Table 4 showed that there was a significant difference be-
tween control and study group (covered eyes) regarding calm-
ness/agitation of newborn infants in the morning shift, 43.3%
of them were anxious in the control group and 63.3% of them
were calm in study group (covered eyes).

Tables 5 and 6 revealed that there was a significant differ-
ence between control and study group (covered eyes) re-
garding respiratory response (ventilated baby) and crying
(non-ventilated baby) in the morning shift, more than half
of ventilated babies (52.6%) were actively breathes against
ventilator or coughs regularly in the control group and 50%

Published by Sciedu Press

of them were spontaneous respiration on ventilator in study
group (covered eyes).The majority of non-ventilated babies
were intense crying or screaming (72.7%) in the control
group and 85.7% of were no cry in study group.

Tables 7 and 8 revealed that there was a significant difference
between control and study group (covered eyes) regarding fa-
cial tension and body movement in the morning shift. Around
half of newborn infant’s facial tension signs (46.7%) were
continuous eye squeeze and brow furrow in the control group
but 70% of them were fully relaxed facial muscle and re-
laxed open mouth in study group (covered eyes). Regarding
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body movement, 40% of newborn infants had more than tween control and study group (covered eyes) regarding body
three vigorous arm or/and leg movements or whole body in muscle tone in the morning shift, the majority of newborn
the control group but two third of them had no or minimum infants (70%) had increased muscle tone (clenched hand and
movement in the study group (covered eyes). or clenched and bent toes) in the control group and 73.3% of

Table 9 indicated that there was a significant difference be- them had fully relaxed muscle in study group (covered eyes).

Table 4. The effect of eye cover on the calmness/agitation of newborn infants according to COMFORTneoNRS scale in
relation to the control group (n = 60)

. Control group (n = 30) Covered eyes group (n = 30) Chi square

Calmness/Agitation p value
No % No % test

Calm 19 63.3
Slightly anxious 10 333
Anxious 13 433 1 33 56.286 .00*
Very anxious 9 30
Panicky 8 26.7

*p <.00

Table 5. The effect of eye cover on the respiratory response of newborn infants according to COMFORTneoNRS scale in
relation to the control group (n = 35)

. Control group Covered eyes group Chi
Respiratory response _ _
(ventilated baby) =2 (n=16) square  pvalue
No % No % test
No spontaneous respiration 6 37.6
Spontaneous respiration on ventilator 1 53 8 50
Unrest or resistance to ventilator 2 10.6 1 6.2 25.50 .00*
Actively breathes against ventilator or coughs regularly 10 52.6 1 6.2
Fights ventilator 6 31.5

*p < .00

Table 6. The effect of covered eyes on the crying types of newborn infants according to COMFORTneoNRS distress scale
scale in relation to the control group (n = 25)

Cry Control group (n = 11) Eye cover group (n = 14) Chi square

(non ventilated baby) No % No % test p value
No crying 12 85.7

Faint crying 2 14.3

Soft crying or moaning 25.257 .00*
Hard crying 3 27.3

Intense crying or Screaming 8 72.7
*Pp <.00

Table 7. The effect of eye cover on the facial tension of newborn infants according to COMFORTneoNRS distress scale in
relation to the control group (n = 60)

. . Control group (n = 30) Covered eyes group (n=30)  Chi square
Facial tension p value
No % No % test
Facial muscle fully relaxed, relaxed open mouth 21 70
Normal facial tension 6 20
Intermittent eye squeeze and brow furrow 11 36.7 3 10 50.571 .00*
Continuous eye squeeze and brow furrow 14 46.7
Facial muscles contorted and grimacing 5 16.7

*p <.00
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Table 8. The effect of eye cover on the body movements of newborn infants according to COMFORTneoNRS distress scale

in relation to the control group (n = 60)

Control group Covered eyes Chi

Body movement (n=230) group (N =30)  square  pvalue
No % No % test

No or minimum movement 20 66.7

Up to three slight arm and or leg movements 9 30

More than three slight arm and or leg movements 12 40 1 33 56.30 .00*

Up to three vigorous arm and or leg movements 6 20

More than three vigorous arm and or leg movements or whole body 12 40

*p <.00

Table 9. The effect of eye cover on the body muscle tone of newborn infants according to COMFORTneoNRS distress

scale in relation to the control group (n = 60)

Control group Covered eyes Chi

Body muscle tone (n=30) group (n=30)  square pvalue
No % No % test

Muscles fully relaxed (open hands, dribbling, open mouth) 22 73.3

Reduced muscle tone, less resistance than normal 7 233

Normal muscle tone 3 10 1 33 57.00 .00*

Increased muscle tone (clenched hands and or clenched, bent toes) 21 70

Extreme muscle tone (rigidity and flexion of fingers and or toes) 6 20

*p < .00

4. DISCUSSION

The current study results showed that high risk neonates who
have eye covers at night shift had a significant lower distress
scores than control group, there was a statistically significant
difference between control and study group (covered eyes)
regarding the mean score of distress level and comfort state.
No study reported on our essential results of distress level
and eye cover as a method for cycled light. Results from
other studies strengthen our findings by describing some
distress items in COMFORTneoNRS scale like alert/sleep,
respiratory response, crying, activity, facial tension and body
movements. Cochrane Data Base of Systematic Review!?*!
about Cycled light in the intensive care unit of preterm and
low birth weight infants reported that cycled light offers
an advantage than continuous bright light, mainly resulting
in improved sleep and fewer days on the ventilator while,
continuous bright light has been related to infant stress as
manifested by increased levels of activity, decreased sleep
and bradycardia. Also, Ropert et al.?*! studied the update
and recommendation of neonatal intensive care unit lighting
added that dark lighting shift may reduce stress level of new-
born infants. This result is consistent with Roy’s adaptation
model and Nightingale’s theory which nurses avoided stress
factors, decreased distress level and supported human life of
high risk neonates by controlling light in the NICU.

Published by Sciedu Press

As regards to alertness of newborn infants, there was a statis-
tically significant difference between control and study group
(covered eyes), two third of them was quiet sleep in covered
eyes group and one third of them were hyper alert in the
control group. Evidence indicates that exposure to persistent
high level of light are associated with sleep disturbances."!
Light at night is one known factors impairs melatonin secre-
tion for sleeping.!?>! In response to light exposure, alertness
levels can increase as a result of suppression of melatonin
secretion.l’! Sleep is a crucial human physiological need,
which is beneficial to the maturation of the central nervous
system.[?®! Several supportive interventions have been shown
to help stabilize infants and preserve sleep by modifying the
NICU environment to reduce light levels.!””! The sleep and
wakefulness cycle are the most noticeable rthythm in humans.
Previous studies have demonstrated that a light dark cycle has
promoted better sleep development than constant light.!'!]
Reduced lighting may improve sleep cycles. It enables the
melatonin hormone to increase during the darkness of the
night and gives the patient a better chance of sleeping.!!”!
Deep quite sleep is facilitated by dark and quiet.[*8! Previ-
ous studies have demonstrated that a light dark cycle has
promoted better sleep development than constant light or
constant darkness.!!!!
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According to respiratory response (ventilated baby), the study
illustrated that there was a significant difference between
control and study group (covered eyes), more than half of
ventilated babies were actively breathes against ventilator or
coughs regularly in the control group and half of them were
spontaneous respiration on ventilator in coved eyes group.
Sleep disruption is stressful to sick newborn infants in NICU
and alter state regulation and physiological stability.!*8! Rey-
hani et al.**! studied the effect of creating an artificial night
on physiological changes in preterm infants reported that
light dark cycle infants exhibited improved oxygen satura-
tion and developed a daily melatonin rhythm and concluded
that the effect of artificial darking night on physiological
stabilization of preterm infants is positive. Also, Lebel et
al.BY reported that cycled lighting may have systematically
favored physiological stability of newborn infants.

Regarding crying, the majority of newborn infants were no
cry in the study group (covered eyes) and intense crying or
screaming in the control group. This results was consistent
with Guyer et al.["*! studied cycled light exposure reduces
fussing and crying in very preterm infants concluded that
cycled lighting conditions in neonatal care have beneficial
effects on infant’s fussing and crying behavior and growth in
the first weeks of life. This study supports the introduction
of cycled lighting care in clinical neonatal practice. Garden
et al.?81 reported that cycled dark light decreases crying
and fusing among sick newborn infants by maintaining un-
interrupted sleep that are associated with improved state
organization and less crying.

Concerning, body movement the results showed that there
was a significant difference between control and study group
(covered eyes), two third of newborn infants had no or mini-
mum movement in the covered eyes group than control group.
This results in agreement with Lebel et al.*") who studied
effects of cycled lighting versus continuous near darkness
on physiological stability and activity level in preterm in-
fants recorded that cycled lighting may have reduced motor
activity level in the studies with a continuous bright light
comparison group. Also, continuous lighting levels have
been associated with increased behavioral stress by muscle

tone in newborn infants.['”! High intensity lighting level in
NICU triggers signs of stress such as an increase in motor ac-
tivity level.!'-?! Finally, controlling the lighting in the NICU
may decrease motor activity level, maintain physiological
stability and sleep.[ 13141

Limitation

Interpretation of the results should acknowledge some limi-
tation; measurements of sleep are more objective than other
variables and small sample size. Future studies should try
to ensure that research should be performed in a facility
that will offer an adequate sample size in order to validate
findings.

S. CONCLUSION

The finding of the study concluded that the use of eye cover
at night shift as a method of cycled lighting is effective to
decrease distress level among newborn infants.

5.1 Recommendation
Based on the study results, the following recommendations
are proposed:

(1) Cycled lighting by using eye cover should be applied
as a routine care for high risk neonates.

(2) An educational program is needed to raise awareness
among nurses and other health care providers about
effects of cycled light on the distress level among high
risk neonates.

(3) Faurther studies needed to evaluate the long term out-
comes of using eye cover on the physiological and

behavioral states of high risk neonates.

5.2 Implications in nursing science and practice

The investigation demonstrated positive effect of eye cover of
high risk neonates at night shift on distress and comfort lev-
els in the morning. The study findings are useful to nursing
practice.
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