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Highlights

What are the main findings?

Across both qualitative and quantitative findings, noise, light, nighttime interven-
tions, and delirium were consistently perceived as key sleep-disrupting factors in the
PICU.

The nursing staff has a widespread perception that sleep is poor in the PICU, making
greater awareness among professionals essential.

What are the implications of the main findings?

Identifying factors that disrupt sleep in the PICU allows for the development of spe-
cific strategies for managing them.

Raising awareness among nursing staff about sleep in critically ill pediatric patients
will strengthen the implementation of measures that promote rest.

Abstract

Objective: To explore nursing team perceptions of sleep and sleep-disrupting factors in

critically ill pediatric patients. Methodology: Convergent mixed-methods study compris-

ing an exploratory qualitative and descriptive cross-sectional quantitative. For the quali-

tative component, the population consisted of the PICU nursing team with >3 years of

experience until theoretical saturation was reached. Semi-structured interviews were con-

ducted regarding their perceptions of sleep in critically ill children. Data were analyzed
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using transcription, immersive reading, and coding. For the quantitative component, the
population was selected using convenience sampling without exclusion. The variables
were years of experience, professional category, and factors affecting rest. Data were col-
lected using an ad hoc Likert-type questionnaire. For the analysis, the median and inter-
quartile range were calculated for quantitative variables, and frequencies and percentages
were calculated for categorical variables. Bivariate analysis was performed using the
Mann-Whitney U test. Results: Ten interviews were conducted, revealing three main cat-
egories: “Factors Affecting Sleep,” with noise, nighttime interventions, and light as the
most frequent codes; “Consequences of Sleep Disturbances,” with delirium and recovery
as the most frequent codes; and “Perception of Sleep in the PICU and Need for Profes-
sional Awareness”. For the quantitative results, 78.3% (n = 65) of the nursing team partic-
ipated. Among the factors affecting rest, the most relevant were “Inadequately controlled
pain,” identified as “Highly relevant” by 84.6%, and “Delirium,” “Withdrawal syn-
drome,” “Light,” “Nocturnal environmental noise,” and “Nighttime interventions/proce-
dures,” identified as “Highly relevant” by over 70%. In contrast, “Continuous nocturnal
glucose administration” was identified as “Slightly/Not relevant” by almost 40%. Differ-
ences between nurses and nursing assistants were observed regarding the perceived rel-
evance of nocturnal environmental noise, delirium, physical restraints and continuous
nocturnal glucose administration (p < 0.05). Conclusions: Qualitative and quantitative re-
sults concur in identifying, from the perspective of nursing professionals in a single PICU,
noise, light, interventions, and delirium as negative factors for rest.

Keywords: nursing; pediatric intensive care units; pediatrics; sleep disorders;
sleep quality

1. Introduction

Sleep is a fundamental biological process and a central pillar for healthy development
in childhood, acting as a regulator in the maturation of the central nervous system and
physiological balance [1]. Scientific evidence has demonstrated that adequate sleep, both
in quantity and quality, is necessary for proper cognitive, emotional, physical, and psy-
chomotor development [2].

From a neurocognitive perspective, during the distinct stages of sleep, especially dur-
ing REM sleep, the brain processes, organizes, and stabilizes information acquired during
wakefulness, promoting learning, attention, concentration, and long-term memory [1-3].

In addition to its cognitive relevance, sleep plays a fundamental role in emotional
and behavioral regulation, promoting mood stability and social adaptation [2,3]. Simi-
larly, sleep disorders have been identified as a risk factor for the emergence of behavioral
problems, including behaviors such as aggression, hyperactivity, or difficulties in self-reg-
ulation [1,2].

Furthermore, sleep is also a key element for growth and physical health [2,4]. Partic-
ularly, during non-REM sleep, important processes of tissue repair, organ maturation, and
immune regulation occur, accompanied by the release of growth hormone [1]. Further-
more, available evidence shows a close relationship between insulfficient sleep duration
and an increased risk of metabolic disorders, including childhood obesity, insulin re-
sistance, and hormonal imbalances [4].

Finally, sleep contributes significantly to psychomotor development. During rest,
motor skills acquired during the day are consolidated, promoting motor coordination,
sensory integration, and the refinement of complex movements [1].
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Despite the importance of sleep for the pediatric population, hospitalized children,
who are especially vulnerable, experience significant disruptions in their sleep patterns,
particularly those in Pediatric Intensive Care Units (PICUs) [5].

Several studies have shown that critically ill children exhibit marked disruption of
sleep architecture. Among the most relevant characteristics are sleep fragmentation, with
multiple awakenings and micro-arousals, which hinder the continuity of rest and the com-
pletion of physiological sleep cycles [5,6]. In fact, a significant reduction and even disap-
pearance of deep sleep and REM sleep stages have been described [7]. Furthermore, sleep
organization is also affected, resulting in a more homogeneous distribution of sleep-wake
cycles throughout the day instead of being predominant during nighttime hours [5].

Regarding the causes of sleep disturbances in critically ill children, their origin is
multifactorial, with the PICU environment being a significant factor. This environment is
characterized by continuous noise, excessive exposure to artificial light at night, and nu-
merous care interventions performed during the night, such as vital sign monitoring,
medication administration, and diagnostic procedures [5,7].

Furthermore, certain common treatments in PICUs, such as sedation or mechanical
ventilation, contribute to both sleep fragmentation and disruption of its physiological ar-
chitecture [5,7]. Finally, intrinsic factors related to the critical illness itself, such as pain,
fear, anxiety, stress, and the severity of the clinical process, represent additional barriers
to achieving adequate rest [8].

The consequences of sleep disturbances significantly affect the clinical course of crit-
ically ill children. Available evidence indicates a close relationship between sleep disrup-
tion and the development of delirium, establishing a bidirectional relationship in which
both conditions reinforce each other. Of note is the increased morbidity and mortality
among patients who experience delirium during their stay in the PICU [6,7]. Furthermore,
sleep deprivation is associated with disruption of the hypothalamic-pituitary-adrenal
axis, manifested by immunological alterations, an increased inflammatory response, and
metabolic disturbances, negatively impacting recovery [7]. Beyond the hospitalization pe-
riod, sleep disturbances can persist after discharge and contribute to the so-called Pediat-
ric Intensive Care Syndrome (PICS-p), characterized by the development of medium- and
long-term cognitive, emotional, and physical sequelae, which have a very negative impact
on the quality of life of the child and their family. In fact, several studies have described a
high prevalence of sleep disturbances during the weeks following discharge from the crit-
ical care unit [5,7,9].

Therefore, given the high prevalence of sleep disturbances in PICU patients and their
associated potential consequences, early identification and the implementation of specific
strategies aimed at preserving rest have become healthcare priorities. In this context, nurs-
ing staff play a fundamental role due to their presence with the patient and their family
24 h a day.

Nurses are uniquely positioned to identify factors that interfere with rest and de-
velop interventions aimed at minimizing their impact [6,10,11]. This includes controlling
noise levels, optimizing lighting according to circadian rhythms, and creating a physically
comfortable environment that facilitates the child’s sleep, among other measures
[6,10,12,13].

Furthermore, organizing care is one of the most effective strategies for reducing sleep
fragmentation in PICUs [10,11]. Grouping clinical procedures during specific periods of
the day reduces the number of nighttime interruptions, promoting longer rest periods
[11]. In fact, several studies indicate that a sizable proportion of awakenings in critically
ill patients are related to care activities [11,12].

Along with environmental and organizational modifications, nursing staff can lead
the implementation of non-pharmacological interventions aimed at promoting sleep,
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including relaxation techniques, therapeutic massage, and music therapy [14]. Addition-
ally, parental involvement in bedtime routines provides emotional security for the child
and promotes continuity of family routines at home [9,12].

Although healthcare professionals generally recognize that sleep is an essential com-
ponent of physical and emotional recovery, several studies have described limitations in
their knowledge of sleep physiology, its clinical implications, and the most appropriate
strategies for its preservation in intensive care settings [15-17].

Finally, the use of validated sleep assessment tools, along with the systematic record-
ing of environmental and clinical factors associated with sleep disruptions, facilitates the
development of individualized care plans aimed at optimizing patient rest [10-12].

Overall, the available evidence suggests that nursing-led interventions, especially
when implemented through structured programs or care bundles, can significantly con-
tribute to improving the sleep quality of hospitalized children [11]. However, the effec-
tiveness of these strategies depends largely on the attitudes and perceptions of the profes-
sionals responsible for their implementation.

The perceptions and beliefs of healthcare professionals also influence the importance
they place on rest within the care process. In intensive care units, where complex clinical
situations predominate, sleep may be relegated to a secondary position compared to other
priorities considered more urgent. Furthermore, care routines often take precedence over
individual rest needs, so care planning is usually organized around the needs of
healthcare professionals [12,15,17]. In addition, the systematic assessment of sleep quality
remains poorly integrated into practice, meaning that sleep disorders are often underdi-
agnosed [10,15].

Furthermore, although research on sleep in critically ill patients has grown consider-
ably in recent years, most of the evidence has focused on the adult population, with few
studies in the PICU setting. This knowledge gap makes it difficult to understand how
professionals interpret this problem, making it necessary to delve deeper into the perspec-
tive of nursing staff, given their continuous proximity to the patient and their fundamen-
tal role in identifying potentially modifiable factors that impact children’s sleep.

Therefore, this study aimed to explore nursing team perceptions of sleep in critically
ill pediatric patients, including factors affecting sleep, perceived consequences of sleep
disturbances, and the need for greater professional awareness.

2. Materials and Methods
2.1. Study Design

A convergent mixed-methods study was conducted, integrating an exploratory qual-
itative methodology with a cross-sectional descriptive quantitative approach.

The qualitative phase focused on exploring the experiences, beliefs, and meanings
attributed by healthcare professionals to sleep in critically ill children, while the quantita-
tive phase complemented these findings through the structured collection of information
on the perceived relevance of distinct factors related to rest.

Both study components were developed and conducted in parallel to address the
same research objective. Qualitative and quantitative data were analyzed independently
using the corresponding analytical approaches. The findings were subsequently inte-
grated during the interpretation stage through a systematic comparison of both datasets
to identify areas of convergence and divergence, enabling a more comprehensive under-
standing of nursing professionals’ perceptions of sleep in critically ill pediatric patients.
In addition, to ensure comprehensive and transparent reporting, the qualitative compo-
nent was reviewed against the Consolidated Criteria for Reporting Qualitative Research
(COREQ) checklist prior to resubmission.
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2.2. Setting and Study Population

The study was conducted in the Pediatric Intensive Care Unit of La Paz University
Hospital, Spain, between February and May 2025. The study population consisted of the
unit’s nursing team, including nurses and nursing assistants (Spanish acronym:
TMSCAE).

For the qualitative phase, purposive sampling was used, selecting nursing profes-
sionals with at least three years of experience in the PICU. This criterion was established
to ensure that participants had sufficient experience in the care of critically ill pediatric
patients and could provide a comprehensive perspective on the factors affecting their rest.
The sample size was determined using the theoretical data saturation criterion.

For the quantitative phase, convenience sampling was applied, inviting the entire
nursing team of the unit to participate. No exclusion criteria based on years of experience
were established to capture the overall perception of all professionals.

2.3. Data Collection Instruments

For the qualitative component, a semi-structured interview was designed, the script
of which was developed based on a review of the literature on sleep in critically ill patients
and the research team’s expertise in pediatric intensive care.

The interviews included open-ended questions aimed at exploring the participants’
professional experience, the importance attributed to sleep in the recovery of critically ill
children, the perceived consequences of sleep disturbances, the factors that negatively af-
fect rest in the PICU, the nursing team’s level of awareness regarding this issue, the exist-
ing barriers to promoting sleep, the measures routinely implemented to promote rest, and
potential improvement strategies. A final open-ended question was also included to iden-
tify aspects that the researchers had not considered.

For the quantitative component, an ad hoc questionnaire was designed based on a
prior literature review conducted by the research team. The review included studies ex-
amining factors affecting rest in critically ill patients, as well as previous research address-
ing healthcare professionals’ perceptions of sleep-related factors in critical care settings
[5,7,15,17]. Once the initial version had been developed, the questionnaire was pilot-tested
with eight members of the nursing team: four nurses and four nursing assistants
(TMSCAE). The pilot testing aimed to assess the clarity, comprehensibility, and apparent
comprehensiveness of the questionnaire items and response options. Following this pro-
cess, the research team determined that no modifications were required. The question-
naires completed during the pilot testing were excluded from the final analysis.

This questionnaire consisted of 16 items, divided into two sections. The first section
included sociodemographic variables (professional category and years of experience in
the PICU), and the second section assessed factors potentially involved in the develop-
ment of sleep disturbances, evaluating each item using a four-point Likert scale, from
“Highly relevant” to “Not relevant,” with an additional “Do not know/No response” op-
tion. The factors collected included: environmental factors, clinical and pharmacological
factors, care and organizational factors, and factors related to the patient’s clinical com-
plexity.

2.4. Data Collection

The qualitative phase was conducted through face-to-face, individual interviews car-
ried out by members of the research team who had been previously trained in qualitative
interviewing techniques. Each interview lasted approximately 15-20 min. Audio record-
ings were also made with the participants’ prior consent.
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For the quantitative component, the questionnaire was distributed through an anon-
ymous and voluntary electronic survey during the same study period. Both study com-
ponents were conducted independently and in parallel.

2.5. Data Analysis

The qualitative data were analyzed using an inductive thematic approach. The ana-
lytical process was consistent with the stages described by Braun and Clarke and the trust-
worthiness criteria proposed by Nowell et al. [18,19]. First, the interviews were tran-
scribed verbatim, and both researchers became familiar with the data through repeated
and immersive reading of the transcripts. The ten interviews were then independently
coded in full by two researchers using QDA Miner Lite (Provalis Research, Montreal, QC,
Canada). Initial codes were generated inductively and subsequently grouped into concep-
tually related subcategories and three overarching categories through an iterative process
of constant comparison.

Following the independent coding process, the researchers compared the codes as-
signed to the transcripts. Differences in coding or interpretation were discussed by revis-
iting the relevant excerpts and their broader narrative context until consensus was
reached. When necessary, code definitions were clarified, merged, or refined. The result-
ing subcategories and main categories were subsequently reviewed against the coded ex-
tracts and the complete dataset, defined, named, and supported by representative verba-
tim quotations. Code frequencies were defined as the number of coded excerpts across all
ten interview transcripts. Since a single participant could contribute more than one ex-
cerpt to the same code, these frequencies should not be interpreted as the number or pro-
portion of participants who mentioned each topic.

Regarding the analysis of quantitative data, the median and interquartile range (IQR)
were calculated for quantitative variables, given the non-normal nature of their distribu-
tion. Categorical variables were expressed using absolute frequencies and percentages.
Each questionnaire item was analyzed independently. Responses to the Likert-scale items
were treated as ordinal variables (“Not relevant” = 1 to “Highly relevant” = 4). “Do not
know/No response” responses were considered missing values for the corresponding
item and were excluded only from that specific analysis. Regarding the inferential analy-
sis, differences in the perceived relevance of the different sleep-related factors according
to professional category were analyzed using the Mann-Whitney U test. A p-value < 0.05
was considered statistically significant.

2.6. Ethical Considerations

Participation in the study was voluntary. In the qualitative phase, interviews were
recorded after obtaining the participants’ consent. The information collected was treated
confidentially, ensuring the anonymization of the discourse during the transcription, anal-
ysis, and presentation of results. The data were used exclusively for research purposes.

3. Results
3.1. Qualitative Results

A total of 10 interviews were conducted, at which point theoretical data saturation
was reached. Seven nurses and three nursing assistants participated, with professional
experience in the PICU ranging from 3 to 22 years.

Thematic analysis revealed three main categories: (1) Factors affecting sleep, (2) Con-
sequences of sleep disorders, and (3) Perception of sleep in the PICU and need for aware-
ness.

https://doi.org/10.3390/children13081035
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3.1.1. Category 1: Factors Affecting Sleep

Participants identified multiple factors capable of disrupting the sleep of critically ill
children. Based on the number of coded excerpts, the most frequently occurring codes
were: noise (32 excerpts), work routines (29 excerpts), nursing interventions (20 excerpts),
and light (15 excerpts). Other factors mentioned included parental presence, circadian
rhythm disturbances, sedation, pain, and certain pharmacological treatments.

Furthermore, ambient noise was identified as one of the main sleep disruptors, espe-
cially noise from alarms, infusion pumps, and nighttime care activities: “The noises. They
complain about the light, but I would say the beeping, which also means you are con-
stantly going in and out of the room.”

Care interventions and certain organizational routines were also perceived as a sig-
nificant source of sleep disruptions: “Every time we go in at night, whether it is necessary
or not, we interrupt sleep. I believe we are not always aware of the importance of grouping
care.

Several participants also indicated that certain routine activities could be reconsid-
ered: “Sometimes we insist on doing things that disrupt children’s sleep.”

3.1.2. Category 2: Consequences of Sleep Disturbances

Professionals consistently associated sleep deprivation with worse clinical outcomes,
delayed recovery, and the development of delirium. The most frequently occurring codes
were: delirium (9 excerpts), recovery (8 excerpts), and complications (7 excerpts).

Furthermore, participants considered sleep to play a significant role in both the
child’s physical and emotional recovery: “Very important. If they suffer from sleep dis-
turbances, I think it affects the prognosis and recovery.

In addition, delirium was repeatedly identified as one of the main consequences of
sleep disturbances: “I think this greatly affects delirium. Not sleeping at night makes them
disoriented, and that affects the child’s improvement.”

3.1.3. Category 3: Perception of Sleep in the PICU and Need for Awareness

This category comprised two interrelated subcategories: the nursing team’s overall
perception of sleep quality in the PICU and the perceived need for greater professional
awareness and the implementation of improvement strategies.

Subcategory 3.1. Overall Perception of Sleep in the PICU: Across both professional
groups, participants expressed a general perception that pediatric patients do not achieve
adequate rest during their PICU stay: “So-so. They sleep better now than before, but we
still cause many unnecessary awakenings.”

Subcategory 3.2. Need for Professional Awareness and Improvement Strategies: The
need for greater professional awareness emerged as one of the most recurrent findings
during the interviews, with awareness representing the most frequently occurring code
within this category. Although participants acknowledged improvements in sleep protec-
tion, they also identified opportunities for improvement at both the individual and organ-
izational levels: “We are not aware of the issue, either individually or as a team. We need
to change our routines and our mindset”; “We need to talk more about sleep and make
people aware of its importance.”

Participants also proposed several measures aimed at improving rest, including clus-
tering care activities, reducing noise, increasing the flexibility of certain organizational
routines, adapting treatment schedules, and promoting greater family involvement in
care.

https://doi.org/10.3390/children13081035
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3.2. Quantitative Results

Of the 83 nursing team members invited to participate, 65 completed the question-
naire, corresponding to a response rate of 78.3%. Of these, 66.2% (n = 43) were completed
by nurses and 33.8% (n = 22) by nursing assistants. The median professional experience in
the PICU was 5 years (IQR =7).

Regarding the factors most frequently identified as “highly relevant” to the develop-
ment of sleep disturbances, these were withdrawal syndrome (87.7%), inadequately con-
trolled pain (84.6%), delirium (78.5%), nighttime interventions/procedures performed by
healthcare professionals (72.3%), nocturnal environmental noise (70.8%), limited exposure
to natural light during the day (69.2%), and exposure to artificial light at night (64.6%).

Conversely, factors such as continuous glucose administration overnight or cortico-
steroid administration outside the physiological cortisol secretion period were perceived
as less relevant. Table 1 details the participants’ assessments of each of the factors col-
lected.

Table 1. Distribution of responses regarding the relevance of factors associated with sleep disturb-

ances in critically ill pediatric patients.

Highly Slightly

Domain/Factor Relevant Rele:/ant Relevance Not DK/DR
n (%) Relevant n (%) n (%)
n (%) n (%)
ENVIRONMENTAL FACTORS
Artificial light exposure at night 42 (64.6) 16 (24.6) 5(7.7) 2(3.1) 0
Limited exposure to natural daylight 45 (69.2) 14 (21.5) 4(6.2) 2(3.1) 0
Nocturnal environmental noise 46 (70.8) 19 (29.2) 0 0 0
Limited family involvement 25 (38.5) 34 (52.3) 6 (9.2) 0 0
CLINICAL AND PHARMACOLOGI- rHllghIrylt Relevant RS lllghtrlly Not DK/DR
CAL FACTORS ene(‘g /j) n (%) eneg;j)) “ Relevantn (%)  n (%)
Inadequately controlled pain 55 (84.6) 8 (12.3) 1(1.5) 1(1.5) 0
Intravenous sedation 21 (32.3) 35 (53.8) 4 (6.2) 2(3.1) 3 (4.6)
Cortl'coste.rmd administration outside the 5(7.7) 33 (50.8) 14 (21.5) 2 (3.1) 11 (16.9)
physiological schedule
Delirium 51 (78.5) 11 (16.9) 1(1.5) 2(3.1) 0
Withdrawal syndrome 57 (87.7) 7 (10.8) 0 0 1(1.5)
CARE-RELATED AND ORGANIZA- Eﬁgt Relevant Rse g:ze Not DK/DR
TIONAL FACTORS n (%) n (%) n (%) Relevant n (%) n (%)
Nighttime interventions/procedures 47 (72.3) 15 (23.1) 3 (4.6) 0 0
Nighttime administration of diuretics/en- 39 (60.0) 17 26.2) 5(7.7) 4(62) 0
emas
FACTORS RELATED TO THE PA- Highly Relevant Slightly Not DK/DR
, relevant Relevance
TIENT’S CLINICAL COMPLEXITY n (%) n (%) n (%) Relevant n (%) n (%)
Physical restraints 17 (26.2) 37 (56.9) 10 (15.4) 0 1(1.5)
Multiple invasive devices 24 (36.9) 34 (52.3) 6(9.2) 1(1.5) 0
Continuous nocturnal glucose admin- 8 (12.3) 25 (38.5) 23 (35.4) 3 (4.6) 6(9.2)

istration

Abbreviations: DK/NR, don’t know/no response.

However, in the exploratory analysis, significant differences were identified between
professional categories and the assessment of some factors. Nurses and nursing assistants
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differed in the importance attributed to nocturnal environmental noise (p = 0.001), physi-
cal restraints (p = 0.011), delirium (p < 0.001), and continuous glucose administration at

night (p = 0.001) (Table 2).

Table 2. Sleep-related factors showing statistically significant differences in perceived relevance ac-

cording to professional category.

Highly Relevant Slightly Not DK/DR p-Valor
Relevant o Relevance Relevant N .
1 (%) n (%) n (%) 1 (%) n (%) Mann-Whitney
NOCTURNAL ENVIRONMENTAL NOISE
Nurses, n =43 36 (83.7) 7 (16.3) 0 0 0
Nursing assistants, n=22 10 (45.5) 12 (54.5) 0 0 0 p=0.001
PHYSICAL RESTRAINTS
Nurses, n =43 14 (32.6) 25 (58.1) 3(7.9) 0 1(2.3) p=0011
Nursing assistants, n=22 3 (13.6) 12 (54.5) 7 (31.8) 0 0
DELIRIUM
Nurses, n =43 39 (90.7) 3(7.0) 1(2.3) 0 0
Nursing assistants, n=22 12 (54.5) 8 (36.4) 0 2(9.1) 0 p<0.001

CONTINUOUS NOCTURNAL GLUCOSE ADMINISTRATION

Nurses, n =43

2(4.7) 14 (32.6) 19 (44.2) 3(7.0) 5 (11.6)

p=0.001

Nursing assistants, n=22 6 (27.3) 11 (50.0) 4 (18.2) 0 1(4.5)

Abbreviations: DK/NR, don’t know/no response.

Regarding the integration of qualitative and quantitative results, a high degree of
convergence between both methodological approaches was demonstrated. This was re-
flected in the fact that, in both phases, noise, light, nighttime interventions, and delirium
were identified as determining factors affecting the sleep of critically ill pediatric patients.
Furthermore, the professionals linked sleep disturbances to poorer clinical recovery and
emphasized the need to raise awareness among the healthcare team regarding the im-
portance of rest. Following the independent analyses of the qualitative and quantitative
data, the findings from both components were systematically compared during the inter-
pretation stage to identify areas of convergence and divergence. Integrating both ap-
proaches allowed for a more comprehensive understanding of the phenomenon, contrib-
uting both the professionals’ perceptions and experiences, as well as the perceived rele-

vance of the different sleep-related factors (Table 3).

Table 3. Integration of Qualitative and Quantitative Findings on Nursing Staff Perceptions of Sleep

in Critically Ill Pediatric Patients.

Qualitative Category and
Subcategory

Related Quantitative

Main Qualitative Findings Findings

CATEGORY 1. FACTORS

Noise was identified as the primary factor

. . leep. Partici ularl
d¥sru.ptmg >ECP. art1c1pants. part.l cary highly relevant. Artificial light exposure at
highlighted monitor alarms, infusion pumps,

AFFECTING SLEEP. conversations. and niehttime clinical activit night was considered highly relevant by
ENVIRONMENTAL Artificial 1 ht, and cir%a dian rhvthm disru Y 64.6% of participants, while 69.2% rated lim-
FACTORS & Y P jted daytime exposure to natural light as

tion were also perceived as important con- .
. P P highly relevant
tributors

CATEGORY 1. FACTORS Nursing interventions, nighttime procedures,
AFFECTING SLEEP.  and certain routine care practices were identi-
CARE-RELATED

FACTORS

Overall, 72.3% of participants considered
nighttime interventions a highly relevant

fied as common causes of sleep disruption. o .
factor contributing to sleep disturbances

Participants emphasized the need to cluster

https://doi.org/10.3390/children13081035
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nursing activities and increase flexibility in
organizational routines

CATEGORY 1. FACTORS
AFFECTING SLEEP.
CLINICAL
FACTORS

Delirium, pain, and specific treatments were Pain was rated as highly relevant by 84.6%
described as having a substantial impact on of participants, withdrawal syndrome by
sleep quality in critically ill children 87.7%, and delirium by 78.5%

CATEGORY 1. FACTORS
AFFECTING SLEEP.
PROTECTIVE FACTORS

Parental presence, individualized care, envi-
ronmental control, and clustering of care ac-
tivities were perceived as strategies that pro-
mote restful sleep

Limited family involvement was rated as
relevant or highly relevant by 90.8% of par-
ticipants.

CATEGORY 2. CONSE-

QUENCES OF SLEEP DIS-

TURBANCES

Delirium was among the factors perceived
as most relevant (78.5%), reflecting a high
level of awareness regarding its association
with sleep disturbances

Participants associated inadequate sleep with
delayed recovery, an increased risk of com-
plications, and the development of delirium

CATEGORY 3. PERCEP-
TION OF SLEEP IN THE
PICU. OVERALL
PERCEPTION

Overall sleep quality was not directly as-
A widespread perception emerged that criti- sessed in the quantitative questionnaire; the
cally ill pediatric patients do not achieve ade- quantitative component focused on the per-
quate sleep during their PICU stay ceived relevance of specific sleep-disrupting
factors

CATEGORY 3. PERCEP-
TION OF SLEEP IN YHE

PICU. NEED FOR PROFES-Participants identified the need to increase

SIONAL AWARENESS
AND

IMPROVEMENT STRATE-

GIES

Significant differences between professional
groups were observed in the perceived rele-
vance of nocturnal environmental noise (p =
0.001), delirium (p < 0.001), physical re-
straints (p = 0.011), and continuous noctur-
nal glucose administration (p = 0.001)

awareness of sleep promotion and to review
specific clinical care routines

Integrated interpretation: Qualitative and quantitative findings demonstrated a high degree of con-
vergence. Both the interviews and the questionnaire identified noise, light, nighttime interventions,
delirium, and other clinical factors as key contributors to sleep disturbances in critically ill pediatric
patients. Likewise, both phases highlighted the need to increase professional awareness and to in-

corporate sleep promotion and protection as an explicit objectives of nursing care in the PICU.

4. Discussion

Critically ill patients frequently experience sleep disturbances during their hospital
stay [5,20-22], a finding that aligns closely with the perception of rest held by the partici-
pants in this study: they sleep... “poorly, better than before, but poorly.”

In this regard, consistent with the results reported by Alfadhel et al. [23], although
the nursing team considers sleep a key aspect of the recovery of critically ill pediatric pa-
tients, there are still multiple factors stemming from the healthcare environment and/or
the care itself that pose a significant barrier to ensuring adequate nighttime rest. Similarly,
the study by Tas Arslan et al. [17] reached comparable conclusions, although that study
focused on nursing professionals caring for neonatal patients.

Regarding the environmental factors specific to an ICU, the results of this study show
that noise, followed by light, has the greatest impact on nighttime rest. These variables
have been extensively studied, and in line with the present results, there is a direct corre-
lation between noise in an ICU and sleep deprivation [7,22,24]. Regarding light, this study
reveals that, for the nursing staff, avoiding light pollution at night is just as important as
adequate exposure to natural light during the day, which also coincides with the available
literature that recommends appropriate light-dark alternation to achieve alignment of cir-
cadian rhythms [7,8,22].
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Another factor identified as disrupting sleep by the participants in this study is
nighttime nursing interventions and work routines. In this respect, studies such as those
by Locihova et al. [25] and Gomez-Merino et al. [26] indicate that many of the nighttime
interventions performed are unnecessary or are conducted due to routines inherent in the
hospital environment rather than the actual needs of the patients.

Regarding the clinical aspects revealed in this study which can interfere with rest,
withdrawal syndrome, pain, and/or delirium stood out.

In this respect, the routine use of analgesic-sedative medications such as opioids or
benzodiazepines in the PICU, and the associated withdrawal syndrome, were perceived
by the nursing team as a major disruptive factors to rest, an aspect widely supported by
the reviewed literature [5,7,14].

Regarding pain, numerous studies reveal that it acts as a powerful factor contributing
to sleep disturbances and that, in turn, sleep deprivation increases a child’s sensitivity to
pain, thus becoming one of the main barriers to adequate rest [10,15,16]. These results
coincide with the present study, in which virtually 100% of participants considered pain
a disruptive factor affecting sleep.

Concerning delirium, the available scientific evidence aligns with these results, de-
scribing a strong, direct, and bidirectional relationship between sleep disturbances and
delirium. It shows that patients suffering from delirium experience much more frag-
mented sleep and a severe reduction in REM and slow-wave sleep, crucial sleep phases
for cognitive restoration and brain plasticity [6,7,27].

In addition to all these variables that disrupt sleep, there are others, such as nocturnal
glucose administration or the administration of corticosteroids at times other than the
physiological secretion of cortisol, which are also identified in the literature as significant
sleep disruptors [28-30]. However, in contrast, these variables were not perceived by the
participants in this study as highly relevant.

Nocturnal glucose administration, the use of nocturnal intravenous fluid therapy, or
continuous enteral nutrition administered via a gastric tube are common practices in Pe-
diatric Intensive Care Units. Glucose administration is considered a regulator of circadian
rhythms and, therefore, uninterrupted administration, including at night, promotes the
dysregulation of all internal biorhythms, also affecting the sleep-wake cycle [28,29].

On the other hand, administering corticosteroids outside the physiological circadian
pattern promotes the desynchronization of circadian rhythms. In other words, glucocor-
ticoids also function as regulators of biological rhythms and, therefore, administration at
the wrong time disrupts circadian cycles [30].

An important finding of this study is the potential gap between the factors docu-
mented in the literature to disrupt sleep and the relevance attributed to them by the nurs-
ing team. Pain, withdrawal syndrome, delirium, noise, and nighttime interventions were
widely recognized as relevant, whereas less immediately observable factors, such as con-
tinuous nocturnal glucose administration and corticosteroid administration outside the
physiological schedule, received lower relevance ratings. This discrepancy may indicate
that environmental and symptomatic factors are more readily recognized than factors in-
volving circadian regulation, treatment timing, or routine clinical practices. The differ-
ences observed between nurses and nursing assistants in the perceived relevance of sev-
eral factors may suggest the value of considering the specific roles and responsibilities of
each professional group when designing educational strategies. Nevertheless, as this
study assessed perceptions rather than objective knowledge, these findings should be in-
terpreted as a potential perception-to-evidence gap rather than as evidence of insufficient
professional competence.

This gap is particularly relevant because many of the identified factors are potentially
modifiable through education and changes in daily clinical practice. Educational
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interventions could strengthen professionals’ awareness of sleep physiology, circadian
regulation, and the environmental, clinical, and care-related factors that may disrupt sleep
[15-17]. In clinical practice, this knowledge could be translated into structured sleep-pro-
motion protocols incorporating non-pharmacological interventions and environmental
modifications [10,12,14]. Specific measures may include clustering care activities and re-
ducing unnecessary nighttime interventions [25,26], optimizing noise and light exposure
[10,12,14], reviewing the timing of medications and nutritional support when clinically
feasible [28-30], promoting family involvement in bedtime routines [11,14], and system-
atically assessing sleep quality. Integrating these measures into interdisciplinary protocols
may help establish sleep protection as an explicit component of routine PICU care.

Given that many sleep-disrupting factors are modifiable, identifying differences be-
tween evidence-based recommendations and professionals’ perceptions represents an es-
sential first step toward designing targeted and clinically feasible sleep-promotion strate-
gies. Future multicenter studies will be important to determine whether these findings are
consistent across different PICU settings.

Study Limitations

This study has several limitations to be considered when interpreting the results.
First, it was conducted in a single Pediatric Intensive Care Unit, which limits the transfer-
ability of the results. The perceptions identified may be influenced by the organizational
culture, staffing characteristics, and local clinical practices of this institution and, there-
fore, should not be assumed to represent those of other PICUs.

Although the ad hoc questionnaire was based on a literature review and pilot-tested
with the target population, its content validity was not formally assessed. Furthermore,
as the questionnaire comprised conceptually distinct factors that were analyzed individ-
ually rather than as a unidimensional scale, the calculation of an overall internal con-
sistency coefficient, such as Cronbach’s alpha, was not applicable. In addition, as the quan-
titative analysis was exploratory, no adjustment for multiple comparisons was applied;
therefore, the statistically significant differences observed between professional groups
should be interpreted cautiously. These considerations should be taken into account when
interpreting the quantitative findings.

Regarding the qualitative phase, although theoretical data saturation was reached,
the interpretation of the discourses may be influenced by the subjectivity inherent in qual-
itative analysis. However, this risk was minimized through independent coding by two
researchers and the consensual resolution of discrepancies.

Finally, future lines of research should include multicenter studies that, in addition
to evaluating professionals’ perceptions, combine this with objective sleep assessment in-
dicators, which could provide a more comprehensive understanding of the phenomenon.

5. Conclusions

The qualitative findings indicate that nursing professionals generally perceive that
critically ill pediatric patients do not achieve adequate rest during their PICU stay. Noise,
light, nighttime interventions, and delirium emerged as relevant sleep-disrupting factors
across both study components. In the quantitative findings, withdrawal syndrome and
inadequately controlled pain received the highest ratings of perceived relevance. Further-
more, a lack of awareness and sensitivity regarding the importance of sleep for the recov-
ery of critically ill children was one of the most frequently mentioned concerns among
participants.

On the other hand, the discrepancies among the nursing team regarding the factors
that affect rest highlight the value of studies as this one, which explore nursing percep-
tions. These findings may facilitate the implementation of specific strategies that promote
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respect for nighttime rest and are based on previously identified needs, while providing
a basis for future multicenter studies to determine whether these perceptions are con-
sistent across different PICU settings.
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