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Abstract: Increasing survival rates for childhood cancer have brought attention to the high level
of burden of cancer and its treatment. Improving supportive care for children throughout their
cancer trajectory is thus important and could reduce the difficulties related to treatment, including
time-consuming treatments and the waiting time associated with treatment procedures. The aim of
this study is to describe time intervals and the Propofol dose used during sedation for intrathecal
chemotherapy in three different settings. The study is based on retrospective data from repeated
treatment sessions recorded in operation planning programs and hospital records in the period
2011–2018 (n = 164). Children, 1–12 years old (n = 22), undergoing a varying number of treatments,
were included in the study. The most crucial finding in this study is that the time from the child’s
first meeting with the nurse anesthetist to the induction of sedation is significantly reduced if the
procedure is performed in the children’s ward. The study highlights the importance of the setting for
sedation for intrathecal chemotherapy when implementing a child-centered approach in pediatric
oncology care.
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1. Introduction

Increasing survival rates of childhood cancer have brought attention to the high level of burden of
being treated for cancer as a child [1]. The most common cancer diagnosis among children is leukemia,
which is overrepresented in the 1- to 6-year age group, with an incidence peak at 2–4 years of age.
Treatment is provided with repeated sessions of intrathecal chemotherapy that lasts, in Sweden, for
at least two and a half years, according to Nordic treatment protocols [2]. This treatment forces the
children to be hospitalized, interact with unfamiliar people in unknown environments, and undergo
unpleasant and painful procedures [3]. A part of the hospitalization process and treatments is having
to wait for procedures, which is perceived by children as being one of the worst situations at the
hospital [4,5]. Furthermore, being separated from parents during procedures causes anxiety and fear
for the youngest children [6].

Being treated for childhood cancer means to be extensively dependent upon others, and the
time, place, and activities during the cancer trajectory are, therefore, important for how the children
experience their health during illness and treatment. This has, in turn, significant effects on their
wellbeing and everyday life [7,8]. Cancer-related pain involves considerable suffering for children
during the cancer trajectory and is largely related to procedure-related pain [9]. These challenges can
be approached with child-centered care, which takes the children’s preferences into account in order to
provide supportive care during procedures and treatment protocols [1,10].
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Supportive care, as an integral part of childhood cancer treatment, thus deserves to receive both
greater attention and efforts for its improvement [1]. The Multinational Association of Supportive
Care in Cancer [11] has defined supportive care in cancer as “the prevention and management of
the adverse effects of cancer and its treatment across the cancer continuum”. It includes all care
provided to children, in addition to chemotherapy, radiotherapy, surgery, and targeted drugs, and
encompasses pharmacological, psychological, and physical treatments [12]. Supportive care should
thus be prioritized and further developed in order to improve the management of illness-related
distress, patient health outcomes, and experiences during extended hospitalization and long-term
treatments [13]. One example of such quality improvement is when children with acute lymphoblastic
leukemia are offered supportive care at home after high-dose methotrexate treatment through care in an
ambulatory setting [14]. Another example is working in multiprofessional teams to change the location
for sedation with Propofol for intrathecal chemotherapy from the operation theatre to the children’s
ward. This way of working originated from the team’s perception that the setting and circumstances in
the operation theatre were unnecessarily harsh for the children [15]. A qualitative study investigating
this quality improvement work showed that the treatment situation became less extensive and more
manageable for the children when the location for sedation for intrathecal chemotherapy was moved
from the operation theatre to the children’s ward [15]. This latter example of quality improvement
work is used as a case for this study. The participants in the multiprofessional team hypothesized
that the time for the procedure was shorter when performed in a more peaceful and undisturbed
setting at the children’s ward [15]. Our intention with this case study is to quantify and verify if the
hypothesized reduction in time used when the procedure is performed at the children’s ward is correct
and, if so, if it is significant. The aim of this study is, thus, to describe time intervals and the Propofol
dose used during sedation for intrathecal chemotherapy in three different settings.

2. Methods

A retrospective case study, with a quantitative design [16], is used to study an existing flexible
care procedure. Data from repeated treatment sessions with sedation for intrathecal chemotherapy in
three different settings were assessed: (1) the children’s ward, (2) the operating theatre, and (3) the
room for minor surgery.

Data were obtained from the operation planning programs and hospital records at a Swedish
district hospital for the period 2011–2018. The treatment sessions with sedation were originally only
performed in the operating theatre but have, since 2009, been performed in all three different settings.
The procedure was initially performed at the children’s ward based on the competence of the health
care professionals in service on the current day. Later on, an administrative change in the scheduling
for anesthetists resulted in an increase in the number of procedures performed at the children’s ward.

2.1. Participants

Inclusion criteria were children aged 1–12 years receiving sedation with Propofol for intrathecal
chemotherapy. There were 260 sessions with children receiving intrathecal chemotherapy during
the time period, 96 of which were excluded. This was due to the involvement of additional medical
measures during the procedure, such as simultaneous bone marrow puncture or additional surgery,
or the use of other forms of anesthesia. Another reason for exclusion was if the first author sedated
the child. A total of 164 sessions met the inclusion criteria, which entailed that sessions involving
9 girls and 13 boys (n = 22) were included in the study (Figure 1). The study was approved by the
Regional Ethical Review Board for southern Sweden (registration number: 2016/2). There was no
need for informed consent from the included children or their parents since the data did not contain
sensitive personal information.
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Figure 1. Selection process of sessions and reasons for exclusion. 

2.2. Setting 
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performed in one of the three settings, each of which differed greatly in appearance for the child and 
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windows, and a great deal of medical equipment, an anesthesia machine, but was not as equipped as 
the operating theatre. The room at the children’s ward was a treatment room adapted for children, 
decorated with space motifs painted on the ceiling and drapery that hid the medical equipment. 
Other minor treatments are sometimes performed in conjunction with anesthesia for intrathecal 
chemotherapy without extending the time or severity of the procedure. Examples of such treatments 
are replacement of port-a-cath needles, reshaping central iv access, or control of teeth. 

2.3. The Sedation Procedure and Treatment with Intrathecal Chemotherapy 

Sedation for the children in this study was performed by intravenous administration of Propofol 
in a central line such as a port-a-cath. EMLA (R) was used as a pain reliever [17]. The aim of the 
sedation is to achieve a level of anesthesia that keeps the child comfortable and allows the 
performance of the procedure with minimal movement by the child. The sedation was administrated 
by a specialist anesthetist and a nurse anesthetist in the presence of the child’s parent, who left the 
room when the child was no longer awake. The children were breathing spontaneously on air 
throughout the sedation, and pulse oximetry was used for parameters such as heart rate and oxygen 
saturation. The administration of intrathecal chemotherapy was performed by the pediatrician, with 
assistance from the pediatric nurse at the children’s ward or the operation nurse in the operating 
theatre. The procedure was usually limited in time, approximately 15 min, but required the child to 
lie with a lowered head after the intrathecal injection for at least 30 min in order to optimize the effect 
of the chemotherapy. When sedation was performed in a treatment room at the children’s ward, the 
technical equipment was equivalent to that in the operating theatre to ensure a safe procedure. 

2.4. Data Collection 

Data acquired from the operating planning program parameters included the date, place of the 
procedure, and the time intervals (min.) of the preoperative, intraoperative, and postoperative phases 
of the procedure (Figure 2). The Propofol dose (mg/kg) used was collected from the anesthesia 
records. 

Figure 1. Selection process of sessions and reasons for exclusion.

2.2. Setting

The entire procedure, namely, the initiation of sedation and intrathecal chemotherapy,
was performed in one of the three settings, each of which differed greatly in appearance for the
child and had different routines and procedures. The room at the operating theatre had tiled walls,
windows, and the standard equipment for operating theatres. The room for minor surgery had tiled
walls, windows, and a great deal of medical equipment, an anesthesia machine, but was not as
equipped as the operating theatre. The room at the children’s ward was a treatment room adapted
for children, decorated with space motifs painted on the ceiling and drapery that hid the medical
equipment. Other minor treatments are sometimes performed in conjunction with anesthesia for
intrathecal chemotherapy without extending the time or severity of the procedure. Examples of such
treatments are replacement of port-a-cath needles, reshaping central iv access, or control of teeth.

2.3. The Sedation Procedure and Treatment with Intrathecal Chemotherapy

Sedation for the children in this study was performed by intravenous administration of Propofol
in a central line such as a port-a-cath. EMLA (R) was used as a pain reliever [17]. The aim of the
sedation is to achieve a level of anesthesia that keeps the child comfortable and allows the performance
of the procedure with minimal movement by the child. The sedation was administrated by a specialist
anesthetist and a nurse anesthetist in the presence of the child’s parent, who left the room when the child
was no longer awake. The children were breathing spontaneously on air throughout the sedation, and
pulse oximetry was used for parameters such as heart rate and oxygen saturation. The administration
of intrathecal chemotherapy was performed by the pediatrician, with assistance from the pediatric
nurse at the children’s ward or the operation nurse in the operating theatre. The procedure was
usually limited in time, approximately 15 min, but required the child to lie with a lowered head
after the intrathecal injection for at least 30 min in order to optimize the effect of the chemotherapy.
When sedation was performed in a treatment room at the children’s ward, the technical equipment
was equivalent to that in the operating theatre to ensure a safe procedure.

2.4. Data Collection

Data acquired from the operating planning program parameters included the date, place of the
procedure, and the time intervals (min.) of the preoperative, intraoperative, and postoperative phases
of the procedure (Figure 2). The Propofol dose (mg/kg) used was collected from the anesthesia records.
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Figure 2. The three phases of the procedure for intrathecal chemotherapy and time intervals investigated.

2.5. Statistical Analysis

The analyses were carried out based on the assumption that the setting during sedation for
intrathecal chemotherapy is important for the outcome in terms of time intervals and Propofol
dose used. Statistical comparison of data on the procedure from the different settings was made
using nonparametric tests since there was no normal distribution of data; the Kruskal–Wallis test
and posthoc analyses, including the Mann–Whitney test with Bonferroni correction, were applied.
Statistical comparisons of the children’s age distribution in the different settings were made using the
Kruskal–Wallis test. Descriptive statistics were used to characterize the population using frequencies
and mean. The statistical analyses were performed using IBM Corp.Released 2016. IBM SPSS Statistics
for Windows, Version 26.0. (IBM Corp., Armonk, NY, USA).

3. Results

Data from 164 procedures involving 22 children were collected (Table 1). The mean number of
procedures per participant was 7.4, ranging from 1 to 17. The procedures were unevenly distributed
between the children’s ward (62.8%), the operating theatre (23.8%), and the room for minor surgery
(13.4%). There was no statistically significant difference in the age distribution of the children in the
three different settings (p = 0.269).

Table 1. Characteristics of the 22 patients (164 procedures).

Age-Ranges Procedures No. (%)

0–3 55 33.5
4–7 89 54.3
8–11 15 9.2
≤12 5 3.0

Total 164 100

An obvious outcome from providing the procedure at three different settings was preoperative
time reduction since transportation to the operating theatre could be avoided. The preoperative
starting time interval was thus significantly shorter for the children undergoing the procedure at the
children’s ward (p = 0.001). The next time interval, the preoperative waiting time, did not significantly
differ between the three settings, indicating that when the process for the procedure had been initiated,
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the waiting time before the actual procedure did not differ between the settings. When the preoperative
starting time interval was added with the preoperative waiting time (named preoperative time),
this total preoperative time was significantly shorter for the children undergoing the procedure at the
children’s ward (p = 0.001).

The intraoperative waiting time interval was also significantly shorter for the children undergoing
the procedure at the children’s ward (p = 0.001), as was the combination of the pre- and intraoperative
waiting times (p = 0.001). The time intervals, from the start of sedation until the administration of
intrathecal chemotherapy was completed, as well as the actual time for the administration of intrathecal
chemotherapy, were not significantly different between the settings (Table 2). No significant differences
were found in the Propofol dose (mg/kg) used between the settings (Table 3), which indicates that
confounders affecting the Propofol dose had no significant role in this case study.

Table 2. Time intervals (min), median (range).

Setting Operation Theatre Children’s Ward Room for Minor Surgery p-Value *

No of procedures 39 103 22

Preop start 5 (0–40) 0 (0–30) 8 (0–75) 0.001 **
Preop waiting time 2 (1–20) 1 (1–60) 1 (1–17) 0.114

Pre op time 12 (0–43) 5 (0–60) 10 (0–75) 0.001 ***
Intraop waiting time 10 (1–29) 5 (1–30) 10 (1–40) 0.001 ****

Pre- and intraop waiting time 13 (2–40) 8 (2–70) 15.5 (2–50) 0.001 *****
Start of sedation and

intrathecal chemotherapy 16 (6–45) 15 (2–45) 17.5 (5–53) 0.304

Intrathecal chemotherapy 15 (2–85) 12 (1–45) 15 (5–50) 0.151

* Kruskal–Wallis test and posthoc Bonferroni of the three different settings: operation theatre (1), children’s ward (2)
and room for minor surgery (3). ** 1 vs. 2 = 0.001 and 2 vs. 3 = 0.012; *** 1 vs. 2 = 0.001 and 2 vs. 3 = 0.009; **** 1 vs.
2 = 0.003 and 2 vs. 3 = 0.04; ***** 1 vs. 2 = 0.003 and 2 vs. 3 = 0.02.

Table 3. Propofol dose (mg/kg), median (range).

Setting Operation Theatre Children’s Ward Room for Minor Surgery p-Value *

No. of Procedures
Valid 33 91 19

Missing 6 12 3
Dose 7.7 (3.4–14.2) 8.4 (2.9–20.4) 7.6 (3.2–15.9) 0.205

* Kruskal–Wallis test.

4. Discussion

This study uses a particular procedure during the pediatric cancer treatment trajectory as a case
with the objective of investigating time usage and Propofol dose used in different settings for children’s
cancer treatment. The results present both the expected findings of overall shorter time usage if the
procedure is performed in the children’s ward and the significant reduction of waiting time for children
during the procedure. The results highlight that shorter time usage during intrathecal chemotherapy
treatment can help to generate a child-centered approach that can contribute to more supportive care.
The study objectively confirms experience-based tacit knowledge within a multiprofessional team
performing this treatment, studied in a previous project [15].

The short distance to the treatment room in the children’s ward means that a very limited amount
of time is needed to transport the child prior to the start of the intrathecal chemotherapy procedure and,
thus, that the procedure also impacts the child’s life situation to a lesser extent. However, this study also
provides objective confirmation of a significant reduction in the time from when the child first meets the
nurse anesthetist until the induction of sedation if the procedure is performed in the children’s ward.

This shorter time usage can be of major importance for how the children experience the procedure
as such, but also for their whole care situation [15,18]. The hospital environment, having to wait for
procedures, and being separated from their parents are the major causes of anxiety and fear among
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children treated for cancer [4,8,19]. These circumstances are affected by where the procedure for
chemotherapy is to be performed. In addition to being an inconvenience for the child, transportation
to the operating theatre also entails that the child is exposed to other care environments, which can
generate a major risk for these seriously ill children [15,20]. Optimizing the selection of setting for
the procedure thus becomes a tangible way of working towards reducing the anxiety and fears of
the children and making it possible to reduce the negative effects from the procedure as a whole.
These include postoperative pain and late effects such as sleep difficulties and nightmares [18,21].
This study shows, indirectly, that by performing intrathecal chemotherapy at the children’s ward,
the children can remain with their family for a longer period of time prior to the procedure and
return to them more quickly, thus reducing the intrusion of the procedure in their everyday lives [15].
Disruptions in family cohesion impact the quality of life for families during their children’s cancer
trajectory [14] and sustaining family rituals functions as a resource to meet the psychosocial needs of
children with cancer and their parents during the children’s cancer trajectory [22]. This highlights the
importance of reflecting on how to adapt protocols and procedures to maintain bonds between family
members during cancer treatment in the hospital. Furthermore, by reducing the time for the procedure
by performing it in the children’s ward, conditions for the children to play are improved both in terms
of time and access to toys and playrooms. The importance of play for children when they are in the
hospital cannot be overestimated as it provides opportunities for distraction, rest, and coping with
difficulties [23–25].

The intention of this case study is not generalization. However, this type of study can have high
external validity and can contribute to knowledge that can be used in other contexts [26]. The limitations
of the study mainly relate to it containing limited data, thus making it vulnerable to confounders
affecting the result. The main confounder, in this case, is the lack of standardized routines for how
to make decisions on which setting to use for this procedure. However, no uneven distribution of
where the treatment took place between the different settings was seen based on age or the timing
of the procedure in relation to the children’s cancer treatment trajectory. However, a standardized
routine in this setting would probably have limitations because each procedure requires the individual
medical assessment of a seriously ill child to determine the optimal setting for the procedure on each
day. Due to the limited number of individuals in the analysis, the findings must be interpreted with
caution due to the outliers in the dataset in the form of extremes in the total time required for the
procedure. These were presumably due to difficulties in the documentation of the operating planning
programs and simultaneously performance of the procedure, and these procedures thus need to be
both improved and studied. The results from this case study can thus not be considered absolute and
generalizable but need to be focused on in future research in order to achieve reliability [27]. It would
be of particular interest to investigate the children’s perspectives on aspects of the usage of their time
during pediatric cancer treatment.

In conclusion, sedation for intrathecal chemotherapy in the children’s ward provides care,
which corresponds to a greater degree to the needs of children by eliminating time to the start
of the procedure, reducing the waiting time during the procedure, and thus the total procedure
time. However, there is a need for further studies, with children undergoing the procedure in other
settings at other hospitals in other regions, to further understand how the setting during sedation for
intrathecal chemotherapy in pediatric oncology care can contribute to a more child-centered approach
for the procedure.

Implications for Clinical Practice

Children undergoing cancer treatment face many multifaceted stressors, and even small
adjustments of the treatment can be important to reduce stress for the children. By changing the
location for sedation for intrathecal chemotherapy from the operation theatre to the children’s ward,
the healthcare professionals enabled a reduction of time, prior and during the procedure. The selection
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of setting for the procedure can thus be used as part of supportive care towards reducing the anxiety
and fears of the children.

5. Conclusions

The study uses the implementation of a specific procedure at a regional hospital as a case to
illustrate the importance of the setting for providing a child-centered approach during sedation for
intrathecal chemotherapy. The setting for procedures like intrathecal chemotherapy affects the use of
children’s time during a cancer trajectory and is, therefore, a relevant area for improvement to enhance
supportive care. The procedure is carried out in a similar manner and with the same prerequisites
at many hospitals. The result of this study is thus interesting, but more research is required in other
contexts to be able to inform the general improvement of supportive care for this patient group.
The result can presumably be transferred to other children undergoing strenuous treatments and
examinations in other high technological settings.

Author Contributions: Conceptualization, C.S. and J.M.N.; Data curation, C.S.; Formal analysis, C.S., P.S., I.-M.C.
and J.M.N.; Funding acquisition, J.M.N.; Investigation, C.S.; Methodology, C.S., P.S., I.-M.C. and J.M.N.; Project
administration, J.M.N.; Supervision, P.S., I.-M.C. and J.M.N.; Writing—original draft, C.S., P.S., I.-M.C. and J.M.N.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Region Halland: 820501 and The Swedish Childhood Cancer Fundation:
PR 2017-0074.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Loeffen, E.A.H.; Kremer, L.C.M.; van de Wetering, M.D.; Mulder, R.L.; Front-Gonzalez, A.; Dupis, L.L.;
Campbell, F.; Tissing, W.J.E. Reducing pain in children with cancer: Methodology for the development of a
clinical practice guideline. Pediatr. Blood Cancer 2019, 66, 27698. [CrossRef] [PubMed]

2. Childhood Cancer Incidence and Survival in Sweden 1984–2010. Available online: http://www.forskasverige.
se/wp-content/uploads/ChildhoodCancerIncidenceandSurvivalinSweden1984_2010.pdf (accessed on
31 August 2020).

3. Griffiths, M.; Schweitzer, R.; Yates, P. Childhood experiences of cancer: An interpretative phenomenological
analysis approach. J. Ped. Oncol. Nurs. 2011, 28, 83–92. [CrossRef] [PubMed]

4. Hedström, M.; Haglund, K.; Skolin, I.; von Essen, L. Distressing events for children and adolescents with
cancer: Child, parent and nurse perceptions. J. Pediatr. Oncol. Nurs. 2003, 20, 120–132. [CrossRef] [PubMed]

5. Schalkers, I.; Dedding, C.W.M.; Bunders, J.F.G. ‘I would like a place to be alone, other than the
toilet’—Children’s perspectives on paediatric hospital care in the Netherlands. Health Expect. 2014,
18, 2066–2078. [CrossRef]

6. Panella, J.J. Preoperative care of children: Strategies from a child life perspective. AORN J. 2016, 104, 12–22.
[CrossRef]

7. Darcy, L.; Björk, M.; Enskär, K.; Knutsson, S. The process of striving for an ordinary, everyday life, in young
children living with cancer, at six months and one-year post diagnosis. Eur. J. Oncol. Nurs. 2014, 18, 605–612.
[CrossRef]

8. Gibson, F.; Aldiss, S.; Horstman, M.; Kumpunen, S.; Richardson, A. Children and young people’s experiences
of cancer care: A qualitative research study using participatory methods. Int. J. Nurs. Stud. 2010, 47,
1397–1407. [CrossRef]

9. Twycross, A.; Parker, R.; Williams, A.; Gibson, F. Cancer-related pain and pain management: Sources,
prevalence, and the experiences of children and parents. J. Ped. Oncol. Nurs. 2015, 32, 369–384. [CrossRef]

10. Coyne, I.; Holmström, I.; Söderbäck, M. Centeredness in healthcare: A concept synthesis of family-centered
care, person-centered care and child-centered care. J. Ped. Nurs. 2018, 42, 45–56. [CrossRef]

11. Multinational Association of Supportive Care in Cancer. Available online: http://www.mascc.org/

(accessed on 22 August 2020).

http://dx.doi.org/10.1002/pbc.27698
http://www.ncbi.nlm.nih.gov/pubmed/30848078
http://www.forskasverige.se/wp-content/uploads/ChildhoodCancerIncidenceandSurvivalinSweden1984_2010.pdf
http://www.forskasverige.se/wp-content/uploads/ChildhoodCancerIncidenceandSurvivalinSweden1984_2010.pdf
http://dx.doi.org/10.1177/1043454210377902
http://www.ncbi.nlm.nih.gov/pubmed/20739585
http://dx.doi.org/10.1053/jpon.2003.76
http://www.ncbi.nlm.nih.gov/pubmed/12776260
http://dx.doi.org/10.1111/hex.12174
http://dx.doi.org/10.1016/j.aorn.2016.05.004
http://dx.doi.org/10.1016/j.ejon.2014.06.006
http://dx.doi.org/10.1016/j.ijnurstu.2010.03.019
http://dx.doi.org/10.1177/1043454214563751
http://dx.doi.org/10.1016/j.pedn.2018.07.001
http://www.mascc.org/


Healthcare 2020, 8, 314 8 of 8

12. Loeffen, E.A.H.; Kremer, L.C.M.; Mulder, R.L.; Font-Gonzalez, A.; Dupuis, L.L.; Sung, L.; Robinsson, P.D.;
van de Wetering, M.D.; Tissing, W.J.E. The importance of evidence-based supportive care practice guidelines
in childhood cancer- a plea for their development and implementation. Support Care Cancer 2017, 25,
1121–1125. [CrossRef]

13. Landier, W.; Leonard, M.; Ruccione, K.S. Children’s Oncology Group’s 2013 Blueprint for Research: Nursing
Discipline. Pediatr. Blood Cancer 2013, 60, 1031–1036. [CrossRef] [PubMed]

14. Ranney, L.; Hooke, M.C.; Robbins, K. Letting kids be kids: A quality improvement project to deliver
supportive care at home after high-dose methotrexate in pediatric patients with acute lymphoblastic
leukemia. J. Pediatr. Oncol. Nurs. 2020, 37, 212–220. [CrossRef] [PubMed]

15. Sjöberg, C.; Carlsson, I.M.; Källstrand, J.; Svedberg, P.; Nygren, J.M. Creating a shielding place for children
with leukaemia during sedation for intrathecal chemotherapy: A grounded theory study. Eur. J. Oncol. Nurs.
2020, 44, 101711. [CrossRef] [PubMed]

16. Gerring, J. What is a case study and what is it good for? Am. Political Sci. Rev. 2004, 98, 341–354. [CrossRef]
17. Whitlow, P.; Saboda, K.; Roe, D.; Bazzell, S.; Wilson, C. Topical analgesia treats pain and decreases propofol

use during lumbar punctures in a randomized pediatric leukemia trial. Pediatr. Blood Cancer 2015, 62, 85–90.
[CrossRef]

18. Fortier, M.A.; Del Rosario, A.M.; Martin, S.R.; Kain, Z.N. Perioperative anxiety in children. Pediatr. Anesth.
2010, 20, 318–322. [CrossRef]

19. Darcy, L.; Knutsson, S.; Huus, K.; Enskär, K. The everyday life of the young child shortly after receiving a
cancer diagnosis, from both children’s and parents’ perspectives. Cancer Nurs. 2014, 37, 445–456. [CrossRef]

20. Coyne, I. Consultation with children in hospital: Children, parents’ and nurses’ perspectives. J. Clin. Nurs.
2006, 15, 61–71. [CrossRef]

21. Kain, Z.N.; Mayes, L.C.; Caldwell-Andrews, A.A.; Karas, D.K.; McClain, B.C. Preoperative anxiety,
postoperative pain, and behavioral recovery in young children undergoing surgery. Pediatric 2006, 118,
651–658. [CrossRef]

22. Santos, S.; Crespo, C.; Canavarro, C.; Kazak, A.K. Family Rituals and Quality of Life in Children with Cancer
and Their Parents. The Role of Family Cohesion and Hope. J. Pediatr. Psychol. 2015, 40, 664–671. [CrossRef]

23. Björk, M.; Nordström, B.; Hallström, I. Needs of young children with cancer during their initial hospitalization:
An observational study. J. Pediatr. Oncol. Nurs. 2006, 23, 210–219. [CrossRef] [PubMed]

24. Comparcini, D.; Simonetti, V.; Tomietto, M.; Leino-Kilpi, H.; Pelander, T.; Cicolini, G. Children’s perceptions
about quality of pediatric nursing care: A large multicenter cross-sectional study. J. Nurs. Scholarsh. 2018, 50,
287–295. [CrossRef] [PubMed]

25. Gariepy, N.; Howe, N. The therapeutic power of play: Examining the play of young children with leukaemia.
Child. Care Health Dev. 2003, 29, 523–537. [CrossRef] [PubMed]

26. Polit, D.F.; Beck, C.T. Essentials of Nursing Research: Apprising Evidence for Nursing Practice, 9th ed.; Wolters
Kluwer, Cop: Philadelphia, PA, USA, 2018; pp. 273–274.

27. Grove, S.K.; Burns, N.; Gray, J.R. The Practice of Nursing Research: Appraisal, Synthesis, and Generation of
Evidence, 7th ed.; Elsevier Saunders: St. Louis, MO, USA, 2013; pp. 223–224.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1007/s00520-016-3501-y
http://dx.doi.org/10.1002/pbc.24415
http://www.ncbi.nlm.nih.gov/pubmed/23255369
http://dx.doi.org/10.1177/1043454220907549
http://www.ncbi.nlm.nih.gov/pubmed/32102635
http://dx.doi.org/10.1016/j.ejon.2019.101711
http://www.ncbi.nlm.nih.gov/pubmed/31884346
http://dx.doi.org/10.1017/S0003055404001182
http://dx.doi.org/10.1002/pbc.25236
http://dx.doi.org/10.1111/j.1460-9592.2010.03263.x
http://dx.doi.org/10.1097/NCC.0000000000000114
http://dx.doi.org/10.1111/j.1365-2702.2005.01247.x
http://dx.doi.org/10.1542/peds.2005-2920
http://dx.doi.org/10.1093/jpepsy/jsv013
http://dx.doi.org/10.1177/1043454206289737
http://www.ncbi.nlm.nih.gov/pubmed/16766686
http://dx.doi.org/10.1111/jnu.12381
http://www.ncbi.nlm.nih.gov/pubmed/29645404
http://dx.doi.org/10.1046/j.1365-2214.2003.00372.x
http://www.ncbi.nlm.nih.gov/pubmed/14616910
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Participants 
	Setting 
	The Sedation Procedure and Treatment with Intrathecal Chemotherapy 
	Data Collection 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

