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ABSTRACT
Objectives: Premature newborns are exposed to a great deal of over-stimulation, which can affect their cerebral development. For better sleep, certain 
practices should be recommended. The aim of this study was to evaluate the effect of a professional training program on the improvement of practices 
promoting respect for the newborn’s sleep-wake cycle.

Materials and Methods: This was an interventional study with a longitudinal, single-group, and before-and-after design. The experimental design 
followed a three-stage time series: Eight months before, three months after, then eight months after intervention. It targeted a comprehensive sample of 
66 professionals. It took place between October 2020 and March 2022 at the Neonatal Intensive Care Unit of the Hassan II University Hospital in Fez, 
Morocco. It was based on an observation grid and a self-administered questionnaire, validated and tested with a Cronbach’s alpha reliability of 0.91.

Results: The light environment showed significant differences between the 1st  and 3rd  step (3.3% vs. 45.0%; P = 0.02; confidence interval 
[CI] = 13.644–10.456) for knowledge and (13.3% vs. 78.3%; P = 0.01; CI = 14.412–10.888) for practices; the noise environment showed a positive 
improvement between the 2nd  and 3rd  intervention (31.7% vs. 41.7%; P < 0.001; CI = 5.954–2.913) for knowledge and (65.0% vs. 73.3%; P < 0.001; 
CI = 3.597–1.236) for practices, with an average of (8.98 ± 0.30–28.15 ± 0.48; CI = 3.806–1.094) between the 1st and 3rd step. Practices surrounding sleep 
and wakefulness reported significant improvement between the three periods (14.35 ± 0.22 vs. 18.10 ± 0.35 vs. 19.90 ± 0.35; P P < 0.001; CI = 4.647–2.853) 
for sleep and (13.25 ± 0.48 vs. 22.27 ± 0.59; P < 0.001; CI = 10.563–7.471) for wakefulness with statistically significant correlations between knowledge and 
practices (0.426**) for sleep and (0.606**) for wakefulness.

Conclusion: The study demonstrated the positive impact of this sleep management and assessment program on the development of professional skills. Its 
implementation requires rigorous application of developmental support strategies for individualized care in neonatology.
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INTRODUCTION

Sleep is fundamental to the survival and maturity of the 
organism.[1,2] It has several roles including thermoregulation, 
energy conservation, and neuronal detoxification as well 
as participating in brain plasticity.[3,4] Several studies have 
suggested evidence-based approaches to improving sleep in 
infants admitted to the neonatal intensive care unit (NICU).[5,6]

Protecting the developing brains of preterm infants remains 
a public health priority.[7] However, the over-stimulating 
environment does not offer the best conditions for the 
child to develop its sub-systems including the sleep-wake 
system. When the sleep-wake system is disorganized, the 
newborn expresses maladaptive behaviors including restless 
sleep.[8] Among other things, despite the high participation 

of professionals in health-related continuing education 
courses, the impact of training on knowledge acquisition and 
clinical practice is rarely evaluated. A significant number of 
healthcare professionals working in NICUs have received no 
training in developmental care including newborn sleep.[9,10]

Sleep disruption can have a negative effect on clinical 
outcomes, growth development, and also delay discharge from 
hospital.[11,12] However, in the neonatal environment, sleep 
deprivation is one of the strongest causes of discomfort and is 
a direct consequence of noise and light pollution, medical care, 
and negative attitudes to the sleep-wake cycle.[13,14] Certainly, 
the lighting environment must be taken into account when 
designing NICU layouts and fixtures.[15] It has been proven 
that exposure to intense or variable lighting, noise, and 
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repetitive handling can be stressful leading to increased heart 
and respiratory rates and reduced blood oxygen levels.[16] 
These disorders can be avoided by a better understanding of 
sleep mechanisms.[6] Furthermore, nursing care and medical 
interventions had both positive and negative effects on the sleep-
wake situation. Infants slept more peacefully when care was 
provided in accordance with best practice recommendations.[17]

MATERIALS AND METHODS
Study design and setting

This is an interventional study with a prospective, single-group, 
and before-and-after design.[18] It took place in the NICU of 
the Mother and Child Hospital of the Hassan II University 
Hospital in Fez, Morocco. It took place between October 2020 
and Mai 2022 (19 months). The experimental design followed 
a chronological series in three stages: Eight months before, 
three months after, then eight months after intervention. The 
first stage (pre-intervention) enabled a pre-assessment of 
professional practices relating to respect for the sleep-wake 
cycle in neonatology. The intervention stage focused on a 
training program for professionals applying interactive teaching 
strategies. In addition, preventive measures against COVID-19 
as well as small-group teaching were taken into consideration. 
The post-intervention phase was carried out in two stages. It 
was a progressive evaluation that assessed the level of adherence 
of professionals to the recommended practices and further 
determined the effects of the intervention on improving clinical 
practices. To avoid tracking bias, each new professional recruited 
to the unit received training before the intervention stage.

Criteria for judging the procedure: A judgment of significance, 
based on statistical analysis of the results to determine the 
differences with a significance threshold set at 5%. Results 
criteria are expressed by measuring frequencies and averages 
of changes in sleep-wake cycle practices after intervention.

Study participants

The study involved all healthcare professionals working in 
the highly specialized unit within the healthcare system; 66 
multidisciplinary staff: doctors (n = 21), nurses (n = 27), 
and caregivers (n = 19). The choice of this population was 
justified by two inclusion criteria: Membership of the unit 
and care practice. The only exclusion criterion was refusal to 
participate in the study.

Study tools

This study is based on a local questionnaire survey, tested 
and validated by a team of experts with a Cronbach’s alpha 
reliability of 0.91 and an intra-class correlation coefficient 
of 0.8. A  total of 160 variables were selected, rated on a 
three-statement Likert scale, and divided into four sections: 

Socioprofessional characteristics, knowledge, practices, 
and care environment. The completion rate was 91%. In 
addition, an observation and description grid of behavioral 
situations and care practices before and after was drawn up 
for 60 participants. It was divided into three criteria: (a) Light 
environment (b) Sound environment (c) Care activities. For 
this purpose, three possible ratings were grouped into a scale 
of low, medium, and high.

Statistical analysis

Data was processed using the Statistical Package for the Social 
Sciences version 30 software. Descriptive statistical analyses, 
Pearson correlations, analysis of variances (ANOVAs), and 
regression tests were performed to measure the strength of 
the relationship between variables.

Ethical consideration

This work is part of a doctoral project in Developmental 
Support Care in neonatology. Certainly, ethical principles 
have been established while adhering to the norms of scientific 
research. Approval has been obtained from the Hassan 
II University Hospital Ethics Committee under reference 
number 21/19. Participants’ right to privacy is protected by 
the anonymity and confidentiality of personal information. In 
addition, informed consent and the right to information were 
protected through an information sheet that was completed 
by participants before enrolment in the study.

RESULTS
Sociodemographic characteristics

18  (30.0%) doctors, 25  (41.6%) nurses, and 17  (28.3%) 
caregivers. 46  (76.6%) women and 34  (57.0%) are aged 
between 25 and 35 and 29  (48.3%) have been with the 
company for <5 years.

Professional knowledge assessment

Regarding their training in newborn sleep-wake, the pre-
intervention step (T0) showed that 56  (93.3%) had not 
received any training in this area. The results of the post-
intervention steps (T1) and (T2) showed a significant 
evolution in the participation of professionals in the training 
program, with a percentage of 58 (96.7%).

Concerning their knowledge of the role of sleep in child 
development, at the pre-intervention step, 22  (36.7%) 
were for improved concentration and consolidation of 
information memorized during wakefulness, 10  (16.7%) 
were for growth hormone and cortisol production, 9 (15.0%) 
for brain development while only 7 (11.7%) for visual system 
development and 2  (3.3%) for improved humanitarian 
responses. This conception evolved moderately in post-
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intervention step 1, with a frequency of over 48  (80.0%) in 
the majority of items. The post-intervention 2, on the other 
hand, showed a high degree of evolution in all the items 
presented, with an agreement of over 58 (96.7%) participants.

In terms of their knowledge of sleep phases, the pre-
intervention highlighted the participants’ difficulty in choosing 
the right answer. Certainly, only 17 (28.3%) were in agreement 
with the presence of three phases (deep, paradoxical, and 
intermediate), 10  (16.7%) were for two phases (calm and 
restless) and 8  (13.3%) were for a single phase (rapid sleep). 
Thus, 25  (41.7%) chose no answer. Post-intervention 1 saw 
an improvement in responses, with a frequency of 45 (75.0%) 
for the three-phase item. In the second post-intervention step, 
57 (95.0%) participants agreed with this response.

For their opinion on the consequences of sleep deprivation, 
the pre-intervention step highlighted a lack of knowledge 
on most of the proposed items. Certainly, only 19  (31.7%) 
agreed with lack of attention and behavioral problems, 
9  (15.0%) agreed with reduced immune defenses, loss of 
appetite, and sudden infant death syndrome. Thus, only 
2 (3.3%) agreed with the risk of obesity or diabetes, increased 
pain perception, and arterial hypertension. Post-intervention 
1 marked an improvement in participants’ knowledge of the 
same items, with agreement exceeding 19  (31.7%) in most 
cases. Among other things, post-intervention 2 showed an 
evolution in responses, with an agreement of over 51 (85.0%).

Professional practice assessment

Within the framework of practices surrounding newborn 
awakening, the pre-intervention step illustrated that 
26  (43.3%) ensure cleanliness and warmth of hands and 
equipment before touching the baby. The 11 (18.3%) said that 
they moved to the side where the baby’s face was to stimulate 

his gaze, but only 6 (10.0%) took advantage of his awakening 
for feeding and care, 2 (3.3%) waited for him to stabilize before 
starting care, and none 0 (0.0%) took advantage of the waking 
moment to observe and communicate with the baby. Among 
other things, these attitudes changed at post-intervention 1, 
with a frequency of over 44  (73.3%). At post-intervention 
2, professional recruitment, which exceeded recommended 
practices by 52 (86.7%), showed a significant improvement.

Concerning practices related to newborn sleep, at the pre-
intervention stage, none of the 0 (0.0%) participants confirmed 
respecting the baby’s sleep-wake rhythm, splitting up the care, 
taking the time to put the baby back to sleep after care, and 
taking advantage of this time to rigorously observe the baby’s 
behavior. However, 55  (91.7%) confirmed that they force the 
newborn to wake up at feeding time, and 56  (93.3%) force 
him to wake up at nursing time. The latter behaviors decreased 
significantly in the post-intervention 1, with only 9 (15.0%) and 
15  (25.0%) in succession. The post-intervention 2 confirmed 
a considerable evolution, with an attachment exceeding 
54 (90.0%) to practices promoting respect for newborn sleep.

Among other things, the results of the evaluation grid enabled 
us to establish a clear description of professional practices 
based on spatial, temporal, and behavioral dimensions. The 
intervention focused not only on professional skills but also on 
the care environment. As a result, observation of the attitudes 
and practices surrounding the newborn’s sleep-wake was poorly 
assessed in the pre-intervention step. More than 38  (63.3%) 
were unable to identify the state of alertness and feeding 
planning on awakening with an absence of 0 (0.0%) behavioral 
observation, and communication with the baby on awakening. 
On the other hand, in the post-intervention 1, an evolution was 
noted in all practices with an average rating of over 22 (33.3%). 
Certainly, in post-intervention 2, observation confirmed a 

Table 1: Observation of practices regarding newborn sleep/wake.

Variable/statement 8 months before 3 months after 8 months after
Low Medium Higher Low Medium Higher Low Medium Higher

Nb. (%) Nb. (%) Nb. (%) Nb. (%) Nb. (%) Nb. (%) Nb. (%) Nb. (%) Nb. (%)

Detects baby’s situation of 
alertness

38 (63.3) 20 (33.3) 2 (3.3) 6 (10.0) 24 (40.0) 30 (50.0) 1 (1.7) 3 (5.0) 56 (93.3)

Plan feeding and care  
upon awakening

38 (63.3) 20 (33.3) 2 (3.3) 6 (10.0) 22 (36.7) 32 (53.3) 1 (1.7) 3 (5.0) 56 (93.3)

Helps baby fall asleep after care 60 (100.0) 0 (0.0) 0 (0.0) 6 (10.0) 22 (36.7) 32 (53.3) 1 (1.7) 3 (5.0) 56 (93.3)
Takes advantage of his sleep/
wake to observe behavior

60 (100.0) 0 (0.0) 0 (0.0) 19 (31.7) 21 (35.0) 20 (33.3) 19 (31.7) 20 (33.3) 21 (35.0)

Ensures warm hands and 
equipment

30 (50.0) 22 (36.7) 8 (13.3) 6 (10.0) 22 (36.7) 32 (53.3) 1 (1.7) 3 (5.0) 56 (93.3)

Take advantage of calm 
wakefulness for effective 
communication

52 (86.7) 8 (13.3) 0 (0.0) 6 (10.0) 22 (36.7) 32 (53.3) 1 (1.7) 3 (5.0) 56 (93.3)

Nb.(%): Number and percentage
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better improvement in practices with a high ranking of over 
56 (93.3%) of participants. In fact, behavior observation showed 
little difference in the two post-interventions [Table 1].

With regard to the lighting modes used in newborn rooms in 
the pre-intervention step, none of the 0  (0.0%) participants 
proved the presence of continuous dim lighting, 58 (96.7%) 
stated that they rarely alternate between dim and cyclic 
lighting, while they affirmed the absence of a well-defined 
lighting mode in the NICU. This situation evolved moderately 
in the post-intervention 1, with agreement exceeding 
32  (53.3%) for alternating between dimmed and cyclic 
lighting. This type of lighting underwent a major change 
in the post-intervention 2, with a remarkable 53 (88.3%) of 
participants agreeing.

With regard to the presence of light adapted to the newborn’s 
sleep-wake cycle, the statistics show a very significant 
positive change in the average responses. Thanks to the 
training program, significant differences were noted between 
the 1st and 2nd intervention steps (13.3% vs. 65.0%; P = 0.02; 
confidence interval [CI] = 12.557–8.576), between the 1st and 
3rd steps (13.3% vs. 78.3 %; P = 0.01; CI = 14.412–10.888) and 
between the 2nd  and 3rd  steps (65.0% vs. 78.3%; P < 0.001; 
CI = 6.757–3.343). This confirms a significant improvement 
in staff light management practices in the NICU [Figure 1].

With regard to neonatal reactions to light, the results showed 
that for most items, there were significant differences 
between the 1st  and 2nd  step (3.3% vs. 28.3%; P = 0.02; 
CI = 10.673–6.327). Similarly, there were differences between 
1st and 3rd step (3.3% vs. 45.0%; P = 0.02; CI = 13.644–10.456) 
and between 2nd and 3rd step (28.3% vs. 45.0%;  P < 0.001 CI 
= 3.559–1.408). This explains the considerable evolution in 
professional knowledge [Table 2].

Regarding the noise environment in the NICU, the decrease in 
noise near the newborn also marked an evolution. Whereas 
(10.0% vs. 65.0%;  P = 0.02; CI = 12.061–9.206) between 
steps 1 and 2, participants confirmation gradually increased 
to (10.0% vs. 73.3%; P = 0.02; CI = 13.221–11.212) between 
steps 1 and 3. Moreover, this practice peaked in the last study 

between the 2nd and 3rd intervention steps (65.0% vs. 73.3%;  
P < 0.001; CI = 3.597–1.236). This explained the adoption of 
positive attitudes toward noise.

On the subject of neonatal reactions to noise, the results showed 
a significant change in professional attitudes. Certainly, in 
most items, significant differences were noted between the 
1st and 2nd steps (1.7% vs. 31.7%; P = 0.02; CI = 16.756–12.710). 
Similarly, there were differences between 1st and 3rd step (1.7% 
vs. 41.7%; P = 0.02; CI = 20.402–17.932) and between 2nd and 
3rd step (31.7% vs. 41.7%; P < 0.001; CI = 5.954–2.913). This 
confirms a positive development in professional knowledge 
after the training program [Table 3].

With regard to noise-related attitude averages, the ANOVA 
recorded significant differences (P < 0.001) both between 
the first and second steps (from 8.98 ± 0.30 to 23.72 ± 0.86; 
CI = 12.473–7.961) and between the first and third steps (8.98 ± 
0.30–28.15 ± 0.48; CI = 3.806–1.094). This may be interpreted 
as an improvement in abilities related to daily attitudes to noise, 
and those related to the training program [Figure 2].

Regarding ANOVA analyses of newborn sleep, practices showed 
a statistically significant difference between the three periods 
(14.35 ± 0.22  vs. 18.10 ± 0.35  vs. 19.90 ± 0.35; P < 0.001; 
CI = 4.647–2.853), which explains the significant improvement 

Figure 1: Brightness adapted to the newborn’s sleep-wake cycle.

Table 2: Average responses to neonatal reactions to light.

Variable/statement 8 months before 3 months after 8 months after P-value
No (%) Yes (%) No (%) Yes (%) No (%) Yes (%) T0 versus T1 T0 versus T2 T1 versus T2

Modification of  
physiological parameters

96.7 3.3 65.0 35.0 55.0 45.0 P=0.002 P<0.001 P<0.001

Sleep disturbance 86.7 13.3 36.7 63.3 16.7 83.3 P=0.003 P<0.001 P=0.002
Ocular damage 95.0 5.0 71.7 28.3 61.7 38.3 P=0.002 P=0.002 P<0.001
Circadian rhythm disturbance 95.0 5.0 71.7 28.3 58.3 1.7 P=0.004 P<0.001 P<0.001
Slower psychomotor 
development

96.7 3.3 68.3 19.0 61.7 38.3 P=0.003 P<0.001 P=0.002

T0: Preintervention step, T1 and T2: Postintervention steps, P-value: Probability, %: Percentage
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Table 3: Paired comparisons of neonatal responses to noise.

Variable/statement 8 mois avant (T0) 3 mois après (T1) 8 mois après (T2) P-value
No (%) Yes (%) No (%) Yes (%) No (%) Yes (%) T0 versus T1 T0 versus T2 T1 versus T2

Weight loss 98.3 1.7 68.3 31.7 58.3 41.7 P=0.002 P<0.001 P<0.001
Irregular breathing 98.3 1.7 68.3 31.7 58.3 41.7 P=0.003 P<0.001 P=0.002
Peripheral 
vasoconstriction

98.3 1.7 75.0 25.0 58.7 43.3 P=0.002 P=0.002 P<0.001

Decrease in oxygen 
saturation

96.7 3.3 70.0 30.0 58.3 41.7 P=0.002 P<0.001 P<0.001

Restless sleep 85.0 15.0 36.7 63.3 30.3 70.0 P<0.001 P<0.001 P<0.001
Irregular heartbeat 96.7 3.3 68.3 31.7 58.3 41.7 P=0.003 P<0.001 P<0.001
T0: Preintervention step, T1 and T2: Postintervention steps, P-value: Probability, %: Percentage

in this item after the intervention period. For the averages of 
practices surrounding newborn awakening, ANOVA analyses 
showed statistically significant differences between 1st and 2nd step 
(13.25 ± 0.48  vs. 22.27 ± 0.59; P < 0.001; CI = 10.563–7.471), 
similarly, the figures proved significant between 1st and 3rd step 
(24.98 ± 0.48; P < 0.001; CI = 13.175–10.292), also between 
2nd and 3rd step. This explains the improvement in professional 
attitudes in the post-intervention period.

For better verification of correlations between variables, 
it proved essential to combine the two post-intervention 
periods for those variables that did not show a considerable 
difference between them. According to the data from the 
present study, there was a statistically significant correlation 
between knowledge relating to the development of the sleep-
wake situation and professional practices (0.345**) and those 
relating to wakefulness (0.523**) in the first pre-intervention 
step. In the second, post-intervention, this knowledge 
confirmed more positive correlations with the two practices 
studied, through a progression of results which are presented 
successively as the following: (0.426**) and (0.606**) [Table 4].

DISCUSSION
To the best of our knowledge, the present study is the first 
in this context to evaluate the impact of a training program 

Figure  2: Average attitudes to noise. Red Line: Pre-intervention 
evaluation step, Blue Line: Post-intervention evaluation step.

on the improvement of practices that promote respect for the 
newborn’s sleep-wake cycle in the NICU. Moreover, the study 
population covers a wide range of specialties with more than 
half of them young and with <5 years’ professional experience. 
The 56  (93.3%) of them claimed to have no training in the 
near-intervention period. These characteristics explain the 
need for professional training. Professional training is an 
essential component of healthcare system management. 
Indeed, it is the main means of maintaining or improving 
the quality of healthcare workers’ work. It is also the most 
important way of adapting professional behavior to current 
needs and keeping pace with their evolution.[19] And yet, for 
better professional development, healthcare personnel are 
increasingly taking part in continuing education courses 
to keep pace with ongoing advances and changes in the 
medical field. This can only be achieved if training improves 
knowledge and skills, which in turn, translates into better 
clinical decision making.[20,21]

In terms of knowledge and practical conduct relating to 
the lighting environment, the results showed a significant 
improvement in light management and the preservation of 
newborn sleep. Significant differences were noted between 
the 1st and 3rd steps (3.3% vs. 45.0%; P = 0.02; CI = 13.644–
10.456) for knowledge and (13.3% vs. 78.3%; P = 0.01; 
CI = 14.412–10.888) for practices. In this context, a number 
of studies have shown that lighting control in the NICU 
is essential.[22,23] Among other things, noise and lighting 
levels in the NICU are well-known factors that disrupt 
sleep organization and increase arousals or the number of 
transitions between sleep condition.[24] It would therefore 
be advisable to comply with organizational standards to 
prevent neonatal stress.[15] This explains the importance of 
professional practices favoring the control of light intensity 
within the care of hospitalized premature infants.[25] 
Furthermore, in post-intervention 2, the alternation between 
subdued and cyclic lighting was widely endorsed by over 
53 (88.3%) of participants. Certainly, in addition to circadian 
biology, attention must be paid to the importance of lighting 
cycles in the care of newborns, especially premature babies. 
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Adherence to practices aimed at managing these two lighting 
methods helps to create an environment adapted to the needs 
of premature babies with a view to physiological stability and 
reduced motor activity.[26]

Regarding knowledge and practical attitudes related to the 
noise environment, the results showed a positive improvement 
between the 2nd and 3rd intervention steps (31.7% vs. 41.7%; 
P < 0.001; CI = 5.954–2.913) for knowledge and (65.0% vs. 
73.3%; P < 0.001; CI = 3.597–1.236) for practices, with an 
average of (8.98 ± 0.30 –28.15 ± 0.48; CI = 3.806–1.094) 
between the first and third step. In addition, the presence of 
noise in the care environment was specifically identified as 
a particular concern requiring constant monitoring.[27] With 
this in mind, care standards recommend noise reduction 
protocols that include behavioral and infrastructural 
modifications. In this context, behavioral modification of 
staff activity is the most cost-effective strategy.[28,29]

With regard to newborn sleep knowledge, more than 57 (95.0%) 
scored high learning in this area in the post-intervention 
step 2. Among other things, healthcare professionals should 
actively disseminate sleep knowledge to help parents interpret 
infant sleep behaviors and consider multiple intervention and 
assessment strategies to improve not only their practices but 

also parental sleep-related knowledge.[11] However, research 
has shown that professionals including pediatricians, who 
are responsible for children with sleep disorders, have limited 
knowledge and training in this field. It is essential to provide 
training for professionals in charge of children in neonatology 
or pediatrics. These professionals should be given specific 
information on the organization of sleep as well as the elements 
of screening, diagnosis, and treatment of sleep problems.[30]

In this study, practices surrounding sleep and wakefulness 
reported significant improvement between the three 
intervention periods. (14.35 ± 0.22  vs. 18.10 ± 0.35  vs. 19.90 
± 0.35; P < 0.001; CI = 4.647–2.853) for sleep and (13.25 
± 0.48  vs. 22.27 ± 0.59;  P < 0.001; CI = 10.563–7.471), for 
wakefulness. In addition, statistically significant correlations 
were marked between knowledge and practices relating to the 
development of the sleep-wake condition, with a progression 
between the pre-  and post-intervention steps. (0.426**) for 
sleep and (0.606**) for wakefulness. This confirms the positive 
impact of the training program on improving professional 
attitudes toward respecting the sleep-wake of hospitalized 
newborns.[10] Of course, intervention evaluation involves at least 
four dimensions: participant satisfaction, learning (knowledge 
and skills), behavior change (transfer of knowledge and skills 

Table 4: Correlations: Knowledge and practices regarding sleep-wake cycle.

Intervention steps Knowledge: Sleep-wake situation Practices related to sleep Practices related to awakening

Before intervention
Knowledge: Sleep-wake state

Pearson’s correlation 1 0.345** 0.523**
Sig. (bilateral) 0.007 0.000
n 60 60 60

Practices related to sleep
Pearson’s correlation 0.345** 1 0.442**
Sig. (bilateral) 0.007 0.000
n 60 60 60

Practices related to awakening
Pearson’s correlation 0.523** 0.442** 1
Sig. (bilateral) 0.000 0.000
n 60 60 60

After intervention
Knowledge: Sleep-wake situation

Pearson’s correlation 1 0.426** 0.606**
Sig. (bilateral) 0.000 0.000
n 120 120 120

Practices related to sleep
Pearson’s correlation 0.426** 1 0.636**
Sig. (bilateral) 0.000 0.000
n 120 120 120

Practices related to awakening
Pearson’s correlation 0.606** 0.636** 1
Sig. (bilateral) 0.000 0.000
n 120 120 120

**The correlation is significant at 0.01 (bilateral), Sig.: Significant, n: Sample
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to the workplace), and outcomes (impact on patients).[21,31] 
Moreover, the organization of the sleep-wake cycle is an essential 
component of the interaction between staff and the newborn. 
A  calm, non-harmful environment, and individualized 
care practices can play an active role in the newborn’s 
development.[24,32] However, it is wise for professionals to look 
for factors that could contribute to the organization of a child’s 
sleep, and to be aware of the harmful effects of irregular or poor-
quality sleep, which can have risks on the child’s development.[33]

Limitations and recommendation

The study was limited by the small number of participants 
and the fact that it was conducted in a single NICU. Thus, 
following the COVID-19 pandemic, changes were made to 
the planning of the training sessions while respecting the 
regulations assigned by the hospital. This had an impact 
on the extension of the data collection period as well as on 
the quality of the expected results. It is recommended that 
further studies, under more normal conditions, be carried 
out into the various aspects of Developmental Supportive 
Care and related to the results of this study.

CONCLUSION
This study demonstrated the positive impact of a professional 
training program on sleep-wake cycle compliance in the 
NICU. Significant cognitive, behavioral, and procedural 
improvements were recorded. On the other hand, preventing 
or reducing sources of stress in newborns and respecting their 
sleep-wake cycle can be a challenge. Implementing this sleep 
management and assessment program requires reinforcement 
of the efforts of both professionals and managers using a 
combination of environmental and behavioral interventions 
aimed at individualized care in neonatology.
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