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1. Introduction

In the Neonatal Intensive Care Unit (NICU), premature newborns and
sick term newborns require hospitalization to receive individualized
care aimed at achieving and maintaining their well-being. These chil-
dren have increased neurodevelopmental risk in the form of motor,
cognitive and language difficulties, and behavioral or attention disor-
ders [1,2]. Thus, the care environment contains many stressors due to
maternal deprivation and over-stimulation, which conflict with the de-
mands of brain development. However, neonatal stress has become a
potential risk factor; hence the need for care that meets the develop-
mental needs of the child as an integral component of quality neonatal
care [3,4]. The aim of professionals is not only to ensure the reduction of
mortality and morbidity but also to engage in performance improvement
to optimise prognosis and further development [5,6].

Following a World Health Organisation (WHO) report, the results of
a National Population and Family Health Survey (NPFHS-2018) con-
ducted by the Ministry of Health in Morocco, showed that out of every
1000 live births, 18 children die before reaching their first birthday.
Three-quarters of these could be prevented with routine interventions
that are both effective and inexpensive, even without resorting to
intensive care. Many survivors suffer lifelong disabilities, including
learning, visual and hearing impairments [7]. Yet, improvements in
perinatal and neonatal intensive care have decreased neonatal mortality
rates. For this reason, neonatal teams must participate in the develop-
ment of multidisciplinary prevention and/or early intervention actions,
hence the integration of Supportive Developmental Care (SDC) [8].
Multidisciplinary collaboration seems to be essential for the proper
functioning of services. However, ensuring the support of the child and
family requires a greater level of competence and sensitivity. In the

absence of a specific program for this approach in the Moroccan national
health system, learning and capacity building strategies for professionals
are needed. In this perspective, the present study, the first to address this
issue, attempts to elucidate the possible articulations in this universe,
through the study of the relationship between the knowledge and the
declared practices of professionals with regard to SDC in the Resusci-
tation and Neonatal Intensive Care Department at the Hassan II Uni-
versity Hospital of Fez, Morocco. And this can contribute to establish a
diagnosis that could open up other tracks of reflection.

2. Materials and methods
2.1. Research quote

This is a quantitative correlational descriptive study carried out in
the neonatology department of the Hassan II University Hospital in Fez,
the only level III neonatal intensive care medical-surgical centre in the
central, northern and eastern region of Morocco. The sampling was
based on an exhaustive selection of all the staff working in the depart-
ment (60): 17 doctors, 27 nurses, 16 caregivers [9,10]. The data
collection tool chosen was a self-administered, tested and validated
questionnaire divided into four sections and based on a Likert scale of
five statements [11,12]. Data were collected between April 2020 and
January 2021 and entered using Excel and SPSS. v.25 software.
Descriptive and correlational statistical analyses were presented in the
form of frequency measures, means, correlation coefficients and mini-
mum and maximum values.
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2.2. Ethical aspects

The ethical principles of scientific research were taken into consid-
eration, including: a) Obtaining prior written approval from the Ethics
Committee of the University Hospital of Fez as well as from those in
charge of the study department, b) Free and informed consent of the
participants, c¢) Right to self-determination, d) Respect for anonymity
and confidentiality, and e) Fidelity to research resources.

3. Results
3.1. Socio-demographic and professional characteristics

The participation rate was 92% (55), represented by 45.5% (25) of
the nurses, 27.3% (15) of the doctors and 27.3% (15) of the nurses’
aides. For the socio-demographic variable related to age, 63% (35) were
aged between 25 and 45 years. In terms of seniority, 70.9% (39) have
less than 5 years at professional level and 44 (80%) at the level of the
neonatology department.

3.2. Knowledge of Supportive Developmental Care

According to the data collected, 58.2% have not received any
training and 100% never received training on observing the behavior of
the new-born. These results underline the inadequacy, or even absence,
of training (Table 1).

As for the definition of SDC, 45.5% stated that it was medical and
nursing technical care. Only 12.7% agreed with the notion of positioning
adapted to the clinical condition, 9.1% with skin-to-skin carrying and
12.7% for oral stimulation (Table 2).

3.3. Attitudes and practices related to environmental strategies

For daily attitudes and behaviours related to environmental noise,
there was a statistically significant positive correlation (0.426**) at the
two-sided level (0.01) between training in the care environment and the
distance between caregivers. On the other hand, this training did not
have a positive impact on the attitudes of professionals regarding the
handling of materials, which was marked by the negative correlation
between the two items (-,188). Other practices have positive correla-
tions with variable training but are not statistically significant. The re-
sults are positive but do not show a statistically significant correlation
between training and noise practices (Table 3).

Concerning the daily behaviors related light use, 29 (52.7%)
sometimes have a positive attitude to decrease the light intensity and
create a day-night cycle. 23 (41.8%) sometimes ensure darkness during
sleep. 17 (30.9%) rarely adapt the light intensity to the visual abilities of
the Neonate. While, 15 (27.3%) never shielded the baby’s eyes during
care and 29 (52.7%) often keep the light normal to facilitate the appli-
cation of care and monitoring of the newborn without taking into
consideration this environmental factor.

Table 1

Distribution of participants according to training topics.
Variables/Statements Yes No
Care environment and clinical practice 11 (20,0) 44 (80,0)
Sensory system development and protection 6(10,9) 49 (89,1)
Neonate’s behavior observation 0 (0,0) 55 (100,0)
Physical contact 20 (36,4) 35 (63,6)
Pain assessment and management 15 (27,3) 40 (72,7)
Newborn positioning and handling 18 (32,7) 37 (67,3)
Parental attachment process 6(10,9) 49 (89,1)
Newborn sleep wake cycle 5(9,1) 50 (90,9)
Orality and feeding 13 (23,6) 42 (76,3)
Management hospitalized newborn interdisciplinary 4(7,3) 51(92,7)
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Table 2
Strategies to promote SDC.
Variables/Statements  Strongly Agree Neutral Disagree  Strongly
agree disagree

Preparation of an 21 (38,2) 32 2 (3,6) 0 (0,0) 0 (0,0)
environment (58,2)
favouring the well-
being of the new-
born

Positioning adapted 8 (14,5) 41 6 0 (0,0) 0 (0,0)
to the clinical (74,5) (10,9)
condition of the
new-born

Newborn behavior 3(5,5) 24 23 4(7,3) 1(1,8)
observation (43,6) (41,8)

Integration of parents 4(7,3) 25 11 13 2(3,6)
into care (45,5) (20,0) (23,6)

Skin-to-skin carrying 5(9,1) 31 19 0 (0,0) 0 (0,0)

(56,4) (34,5)
Oral stimulation 7 (12,7) 23 24 1(1,8) 0 (0,0)
(41,8) (43,6)

Newborn pain 10 (18,2) 35 10 0(0,0) 0 (0,0)

assessment and (63,6) (18,2)

treatment

3.4. Attitudes and practices related to developmental strategies

Regarding the techniques to support the newborn’s development,
only 12.7% often practice the grouping of care, 40% have never given a
massage to the newborn. Thus, oral and peri-oral stimulation are rarely
practiced (29.1%) (Table 4).

For pain management, pharmacological protocols are often used by
29 (52.7%). But, non-pharmacological protocols are rarely used by 45
(81.8%). The organisation of the time and duration of care based on the
baby’s behavior, skin-to-skin care with integration of the parents and the
assessment of pain by a valid tool were never practiced by the
participants.

Regarding the grouping of care, clinical practice by the same
discipline is done by 40 (72.7%). It is often between doctors and nurses
only for 11 (20%) and 12 (21.8%) between nurses and caregivers. But
multidisciplinary teamwork is often done by only 4 (7.3%).

As For the integration of parents in care, 24 (43.6%) often practice
it at the time of breastfeeding/feeding. 19 (34.5%) sometimes include it
in communication about their child’s health status. But 46 (83.6%)
never included parents in essential care or resuscitation activities and
decision making.

For factors hindering the integration of SDC integration according
to the participants, lack of specific training and work overload are the
most important factors 90.9%, followed by 89.1% for lack of time,
78.2% for organizational problems and 70.9% for lack of motivation.

For a better determination of the correlation, it proved wise to
create two scales summarizing the first ones the practices and the second
ones the knowledge and to test afterwards the different correlations that
exist between the treated items. This operation shows that the partici-
pants who declared to have benefited from the trainings scored an
average of 28.667 of the practices in Developmental Care. While those,
having reached the peak of the averages 31.154, are at the average level
of knowledge in Developmental Supportive Care. Certainly, 22.241 is
the lowest level on both dimensions. The point to note about these
variations in means that professionals who are most engaged in Sup-
portive Developmental Care practices have only an average level of
knowledge in this area (Fig. 1).

To summarize, the results show the existence of statistically signifi-
cant correlations at the 0.01 level (two-tailed) between the training on
the theme of the environment and the two independent explanatory
variables, namely, practices (with 0.461**) and knowledge (with
0.764**). These figures reveal the positive impact of the said training on
both dimensions, while having a greater influence on the improvement
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Table 3
Correlations: Practical behaviors related to environmental noise.
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Decreasing Muting alarm Whisper near the Switching the Handle Muting the Removing interactions
Volume of the during care incubators incubator to air with care phone between personnel
alarms mode The
material
Training: Pearson ,011 ,189 ,2172 ,092 -,188 ,039 ,426%*
Care correlation ,938 ,167 ,209 ,502 ,168 ,775 ,001
Environment Sig. (bilateral)
N 55 55 55 55 55 55 55

** The correlation is significant at the 0.01 level (two-tailed).
* The correlation is significant at the 0.05 level (two-tailed).

Table 4
Development support techniques.
Variables/ Frequently  Almost Sometimes  Rarely Never
Statements evry time
Newborn behavior 3 (5,5) 8 (14,5) 9 (16,4) 19 16
observation (34,5) (29,1)
Care grouping 0 (0,0) 7 (12,7) 25 (45,5) 18 5(9,1)
(32,7)
Pain management 3 (5,5) 16 (29,1) 20 (36,4) 8 8
and assessment (14,5) (14,5)
Asymmetric 0 (0,0) 14 (25,5) 23 (41,8) 8 10
flexion posture (14,5) (18,2)
Massage practice 0 (0,0) 0 (0,0) 8 (14,5) 25 22
(45,5) (40,0)
Skin to skin 0 (0,0) 3(5,5) 16 (29,1) 25 11
carrying (45,5) (20,0)
Oral and peri-oral 10,8 10 (18,2) 18 (32,7) 16 10
stimulation (29,1) (18,2)
Respect for the 0 (0,0) 2(3,6) 31 (56,4) 10 12
awakening/sleep (18,2) (21,8)
cycle
Watching over 27 (49,1) 23 (41,8) 2(3,6) 1(1,8) 2(3,6)
feeding
Care integration of 1(1,8) 0(0,0) 12 (21,8) 31 11
the parents (56,4) (20,0)
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Fig. 1. Correlations between knowledge and developmental care practices.

of the level of knowledge of the professionals in contact with the
neonatology department (Table 5).

4. Discussion

The integration of SDC is a transfer of knowledge, practice and
philosophy of care between different actors [13,14]. The aim of this
work is not to compare the three profiles of the participants, but to
identify gaps and shortcomings. Regarding the level of knowledge about
SDC, 58.2% recorded a low level, 32.7% had a medium level, but only

9.1% had a high level. These results may be related to certain
socio-demographic and professional characteristics, such as the young
age of the participants and a professional seniority not exceeding 5
years. Thus, some studies have shown a positive view of caregivers
regarding their role, support to parents and the child’s well-being [15].
However, in neonatology, professionals need training to enable them to
perform technical care, while reinforcing emotional support. An
evolving vision of care based on these principles leads to better medical
and neurobehavioural outcomes for the child and improved personal
and professional development for caregivers [16,17].

Regarding the practices related to environmental strategies, the
results show the presence of negative attitudes towards the use of light,
ambient noise and the respect of the sleep/wake cycle. This is due to the
fact that 80.0% revealed a remarkable lack of knowledge about envi-
ronmental issues. In fact, 52.7% often kept the light normal throughout
their practice, contrary to the recommendations of certain studies
emphasizing the importance of lighting and its effects on the hospital-
ized child, as well as those proposed by some organizations to guide
clinical practices related to light in neonatology [18] In this sense,
constant dimmed lighting [19] recognized as a common attitude in
neonatal units [20] as well as cyclic lighting have proven to have pos-
itive effects on hospitalized premature infants in terms of reduced ac-
tivity level and lower heart rate [21].

Regarding environmental noise, almost half of the respondents
rarely moved their interactions away from the incubators. These results
are consistent with those of other studies confirming the negative effects
of noise, both short and long term on the health of newborn hospitalized.
In this context, the assessment of noise in the intensive care unit has
shown that noise is a problem of concern because of its harmful effect,
often caused by staff, visitors and equipment [22]. The exposure of the
neonate to noise depends not only on the architectural and organiza-
tional constraints of the ward, but also on the attitudes, behaviors and
practices of the care teams who are expected to reduce noise levels and
to increase the use of systematic quiet periods [23].

Regarding practices related to developmental strategies, the re-
sults confirm a significantly positive association between the variables.
The greater the level of knowledge, the greater the practice of Devel-
opmental Care will be. In this framework, for behavioral observation,
no participant reported training in this topic. According to the literature,
this technique is an important source of medical information. The
organisation of an observation session in optimal environmental con-
ditions allows not only the interpretation of the relational and behav-
ioral reactions of the newborn but also the discovery of his or her skills
[24]. Trained staff should analyse the child’s behavior before, during
and after care in order to establish an individualized care programme in
collaboration with the parents [25].

For interdisciplinary management, the results show the low level
of care grouping (12.7%). Thus, SSD practice requires reflection on the
role of each discipline involved in the care unit and analysis of hospital
organisation and structures to foster multidisciplinary collaboration
within the service. Professionals need to be involved to promote their
own personal development, self-awareness and emotional maturity [17,
26]. They are a stakeholder in discussions and decision-making [27,28].
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Table 5
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Correlations between environmental training and the two variables knowledge and practice.

Care Environment

Developmental Care Practices Knowledge of developmental support care

Training: Care Environment Pearson correlation 1
Sig. (bilateral)
N 55

Pearson correlation
Sig. (bilateral)

N

Pearson correlation
Sig. (bilateral)

N N

Developmental Care Practices

Knowledge of developmental support care

Pearson correlation
Sig. (bilateral)

Pearson correlation
Sig. (bilateral)

461+ 764%%
,000 ,000
55 44
LA61%% 1

,000

764%% ,551%%
,000 ,000
44 44

** The correlation is significant at the 0.01 level (two-tailed).

For pain assessment and management, only 27.3% had average
knowledge in this area. On the other hand, their practical knowledge did
not exceed. These results are consistent with other studies that have
addressed the impact of painful and stressful early life experiences on
new-born neurobehavioral outcomes. Thus, pain and stress contributed
significantly to neurobehavioral outcomes. This will help clinicians to
develop targeted neuroprotective strategies and individualized in-
terventions to improve infant developmental outcomes [29].

However, asymmetric flexion positioning is only respected by 14
(25.5%). Certainly, several studies have demonstrated the benefits of
proper positioning for improving muscle tone and increasing sleep
duration [30]. Thus, supine positions and manual restraint increased
both parasympathetic activity and the complexity of autonomic ad-
justments, even in the presence of ambient noise greater than the rec-
ommended level, which also tends to increase sympathetic activity [31].

For orality, only 18.2% (10) practise oral and peri-oral stimulation.
Certainly, oral-facial stimulation and the development of active feeding
must be integrated into the care practice in order to support food au-
tonomy and preserve oral pleasure at hospital discharge [32] (Bruwier
et al., 2014).This practice is also necessary to minimize the risk of oral
disorders [33] including a reduction in verbal difficulties and long-term
eating disorders [34].

As far as respecting the sleep/wake cycle is concerned, only 3.6%
often practise care that respects this day/night mode. There is much
controversy about the harmful effects of sleep deprivation on the body,
particularly on brain development [35]. In the Neonatal Intensive Care
Unit, sleep is disorganized due to the frequency of sleep episodes during
the day, due to the noise and light environment as well as the care
practice. The biological and neuropsychiatric consequences of this sleep
deprivation could have an impact on the morbidity of N. Born hospi-
talized [36].

For parental attachment, 83.6% (46) never included parents in care
activities. Furthermore, it has been shown that babies carried skin-to-
skin had better organisation of longer periods of quiet sleep and
consequently better organisation and dwelling skills [37,38]. Hospital-
ization in a family room, by promoting baby wearing, skin-to-skin
contact and parental involvement in care, has been shown to have an
overall positive impact on the newborn, the family and the care team
[39]. In summary, the results show statistically significant correlations
between professionals’ knowledge and their reported practices. Indeed,
implementation of developmental care requires equitable access to
educational resources and support within and beyond the NICU [40].

5. Conclusion

The relevance and feasibility of the subject matter was the primary
force guiding the realization of this study. It represents a first initiative.
One of the main limitations is related to the choice of a single tool. The
questionnaire in no way reflects the actual behavior of the respondents.
This research allowed us to identify a low level of knowledge and
practices, and to target the real gaps, thus encouraging us to multiply
efforts to update knowledge and strengthen professional skills. The

results of this significant correlational study can be used as a basis for
clinical decisions for better SDC practice. In order to support the hos-
pitalized newborn, the implementation of SDC seems to be a priority. It
would be interesting to repeat an evaluation of knowledge and practice
after the introduction of new programs and specific protocols for indi-
vidualized management in neonatology.
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