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Abstract

Background: Pediatric emergence delirium is a general
complication of anesthesia with an incidence of 2-80%. Although
its etiology is not clearly known, it has been shown that anesthesia
method, surgical procedure, and child and parent anxiety may cause
the emergence delirium. The relationship between vitamin D levels
and emerge delirium in children who underwent tonsillectomy and/or
adenoidectomy has not been investigated before

Aim: In this context, this study was carried out to evaluate the
relationship between vitamin D levels and emerge delirium in children
who underwent tonsillectomy and/or adenoidectomy.

Material and methods: The study population consisted of children
between the ages of 2 and 10, ASA I-lIl and were scheduled to have
elective adenoidectomy and/or tonsillectomy under general anesthesia.
All children (n=97) were evaluated for anxiety with the modified Yale
Preoperative Anxiety Scale (m-YPAS) before surgery. Children with
serum 25(OH)D levels<12 ng/ml and =12 ng/ml were categorized as group
1(n=50) and group 2 (n=47). All children were evaluated for delirium with
the Pediatric Anesthesia Emergence Delirium (PAED) scale. The face,
legs, activity, cry, consolability (FLACC) scale was used in the evaluation
of postoperative pain in children who could not express themselves
verbally.

Results: The mean serum 1.25(0OH)2D3 level was higher, albeit
insignificantly, in group 1 than in group 2. There was no significant
difference between the two groups in terms of emerge delirium,
preoperative anxiety, postoperative pain and analgesia.

Conclusion: Vitamin D deficiency does not affect the incidence
of emergence delirium in children. Vitamin D level does not relate to
preoperative anxiety and postoperative pain.
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Introduction

procedure, and child and parent anxiety may cause the

Pediatric emergence delirium is a general anesthesia ~emergence delirium [2]. In delirium, which usually

complication with an incidence of 2-80%, in which
behaviors such as shouting, crying, inability to make eye
contact with parents, and agitation are observed during the
recovery period [1]. Although its etiology is not clearly
known, it has been shown that anesthesia method, surgical

occurs within the first 30 minutes of recovery, the patient
may remove their catheter and injure him/herself and the
site of surgery [2]. Hence, delirium causes an increase in
the need for sedative and analgesic drugs, prolongation of
the discharge time, and parental dissatisfaction [1].
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Vitamin D deficiency is an important health problem
in developed and developing countries. There are different
threshold values used to define vitamin D deficiency in children
[3]. High vitamin D levels are considered to protect cognitive
functions, thereby preventing delirium [3]. Active vitamin D
(1.25(0OH),D,) regulates intracellular calcium (Ca) balance
and expresses neurotrophic factors necessary for nerve cell
function. It is known that acetylcholine deficiency causes
delirium, and the enzyme which synthesizes acetylcholine is
regulated by vitamin D [3]. In order to determine the vitamin
D level in the body, both 25(OH)D and 1,25(OH),D, can be
measured from the serum. Serum 25(OH)D has a longer half-
life and its level is 1000 times higher than serum 1,25(OH),D..
Therefore, 25(OH)D measurement gives more accurate results
in determining the vitamin D level. There are studies showing
that vitamin D deficiency is associated with the development
of emerge delirium in adult patients [4-6], however, a thorough
review of the literature did not reveal any study that addressed
emergence delirium in the pediatric patient population. In this
context, this study was carried out to evaluate the relationship
between vitamin D levels and emerge delirium in children who
underwent tonsillectomy and/or adenoidectomy.

Material and methods
Study design and setting

This prospective, double-blind study was carried out
between February 2019 and February 2020 (NCT05076162).
The study protocol was approved by the ethics committee of
Aydin Adnan Menderes University (Approval No: 2019/11).
The study population consisted of children between the ages of 2
and 10, whose health statuses were classified as I or I according
to American Society of Anesthesiologists (ASA) classification
and were scheduled to have elective adenoidectomy and/or
tonsillectomy under general anesthesia. Informed, verbal, and
written consent was obtained from the legal guardians of all
patients.

Children with previous anesthesia and/or surgery history,
kidney-heart and liver failure, whose health statuses were
classified as ASA III or IV, who had a neuromuscular disease,
craniofacial anomaly, and rickets, and who have been using
vitamin D and antipsychotic drugs were not included in the
study.

ASA  (American
CLASSIFICATION

ASA 1. A healthy person with no disease or systemic
problem other than normal, surgical pathology that does not
cause a systemic disorder.

ASA 2. Person with a mild systemic disorder due to a
cause requiring surgery or another disease.

ASA 3. Person with a disease that limits his or her activity
but is not debilitating.

ASA 4. A person who has a disease that causes him to lose
his strength completely and poses a permanent threat to his life.

ASA 5. A dying person who is not expected to live more
than 24 hours, with or without surgery, and for whom surgery is
the last hope.

ASA 6. It includes patients with advanced brain death.

Society of  Anesthesiologists)

Study procedures

The demographic data (age, weight, height, and
comorbidities) of all cases were recorded within the scope of
the preoperative evaluation. Children were not premedicated.
All children were evaluated for anxiety with the modified Yale
Preoperative Anxiety Scale (m-YPAS) before surgery [7,8].
The m-YPAS consists of five subscales: activity, vocalizations,

emotional expressivity, state of apparent arousal, and use of
parents. The scale consists of a total of 22 items. Six of these
items are in the vocalizations subscale, whereas all other four
subscales include four items each. The total scale score is
calculated using the following formula: [(activity subscale
score/4)+(emotional expressivity subscale score/4)+(state of
apparent arousal subscale score/4)+(use of parents subscale
score/4)+(vocalizations subscale score/6) x 100/total number of
categories] [8].

Standard monitoring procedures, including the monitoring
of heart rate, oxygen saturation, and non-invasive blood
pressure, were implemented for all patients who were taken to
the operating room for the surgical procedure. In all patients,
anesthesia induction was achieved with 6 L/min flow and 100%
oxygen and 8% sevoflurane concentration using appropriate face
masks. When the adequate depth of anesthesia was achieved,
peripheral venous cannulation was performed.

Blood samples were taken to measure serum 25(OH)D,
1.25(OH),D,, and calcium levels. Serum 25(OH)D levels were
measured with the human enzyme-linked immunosorbent assay
(ELISA) kit (catalog no: E1546Hu, #1008 Junjiang Inter. Bldg
228 Ningguo Rd, Yangpu Dist Shanghai 200090, China). The
study groups were determined according to serum 25(OH)D
levels. Accordingly, children with serum 25(OH)D levels<12
ng/ml and >12 ng/ml were categorized as group 1 and group 2,
respectively [9].

Following the anesthesia, 1 mg/kg lidocaine, 1 pg/
kg fentanyl, and 0.6 mg/kg rocuronium were administered
intravenously. After 60-90 seconds had elapsed, endotracheal
intubation was performed. Anesthesia was maintained with 3 L/
min flow and 50% N,0-O, and 2-3% sevoflurane concentration.
In order to provide postoperative analgesia, 10 mg/kg of
paracetamol was administered to all children intravenously.
Details of the surgical procedure were recorded in the
anesthesia follow-up form. At the end of the operation, 3 mg/kg
sugammadex was administered intravenously for neuromuscular
agent antagonism. After observing that spontaneous breathing
was sufficient and protective reflexes returned, extubation was
performed. Patients with spontaneous eye-opening and extremity
movement were taken to the recovery room.

All children included in the study were evaluated for
delirtum with the Pediatric Anesthesia Emergence Delirium
(PAED) scale at 10-min intervals from the time they were taken
to the recovery room. PAED scale consists of five criteria.
Accordingly, it assesses the child's eye contact with his/her
caregiver, whether his/her actions are purposeful, whether he/
she is aware of his/her surroundings, whether he/she is restless,
and whether he/she is inconsolable. There are five choices to
choose from in each criterion: “not at all”, “just a little”, “quite a
bit”, “very much”, and “extremely”, which are awarded between
4 and 0 points in the descending order in the case of first three
criteria and the ascending order in the case of the last two criteria.
A PAED score of 10 or more is considered to indicate pediatric
emergence delirium [10].

The face, legs, activity, cry, consolability (FLACC) scale
was used in the evaluation of postoperative pain in children who
could notexpress themselves verbally [11]. FLACC scale consists
of five categories of face, legs, activity, cry, and consolability,
each of which is assigned a score between 0-2 points. Hence, the
overall FLACC scale score ranges between 0-10 points. Each
category is assessed in 10-minute periods, totaling 50 minutes
for the overall scale [12]. Patients who obtained a total score
of > 4 from the postoperative FLACC scale were considered
to have postoperative pain and thus administered 0.5 mg/kg
meperidine intravenously for analgesia.
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All patients included in the study were followed up
intraoperatively and postoperatively in terms of possible
complications such as nausea-vomiting, laryngospasm,
bronchospasm, and bleeding. The anesthetist, who performed
the intraoperative follow-up of all the patients and made the
postoperative PAED and FLACC evaluations, was blinded to
the patients’ groups.

Statistical analysis

The Kolmogorov-Smirnov test was used to determine
whether the quantitative variables conform to the normal
distribution. In the comparisons of two independent groups, the
two-sample independent t-test was used in the case of normally
distributed variables, and the Mann-Whitney U test was used
in the case of non-normally distributed variables. Descriptive
statistics pertaining to quantitative variables were expressed as
mean+tstandard deviation (SD) values in the case of normally
distributed variables and as median (25th-75th percentiles)
in the case of non-normally distributed variables. Spearman
correlation analysis was used to determine whether there was
a linear relationship between quantitative variables. Pearson’s
chi-squared test was used to test the assumption of independence
between categorical variables. Descriptive statistics pertaining
to categorical variables were expressed as frequency (n) and
percentage (%). Probability (p) values of <0.05 were deemed to
indicate statistical significance.

Results

A total of 97 children aged 2-10 years (mean age: 5.6+2.1
years), of whom 61 (62.9%) were boys, were included in the
study. Cases (n=50) with serum 25(OH)D levels<12 ng/ml
were included in group 1, and cases (n=47) with serum 25(OH)
D levels>12 ng/ml were included in group 2. Thus, the rate of
vitamin D deficiency [25(OH)D<12 ng/ml] was determined to
be 51.5% (50/97). The distribution of the demographic, clinical,
and laboratory characteristics by the patient groups is shown in
Table 1. There was no significant difference between the groups
in terms of demographic characteristics, surgical procedures,
duration of surgery, comorbidities, serum calcium levels, and
m-YPAS scale scores (p>0.05).
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Figure 1- Comparison of the patient groups by 1.25(0OH)2D3 levels
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Figure 2 - Comparison of the patient groups by the presence of
emergence delirium

The mean serum 1.25(0OH),D3 level was higher, albeit
insignificantly, in group 1 than in group 2[34.4 (min.15.1,
max. 46.6) pg/mL vs. 25.9 (min.13.1, max.28.2) pg/mL, p=
0.177] (Figure 1). The blood samples for serum vitamin D
level measurements were taken in winter in 66% (64/97) of the
children; however, no significant difference was found between
the groups in terms of the season of taking the blood sample
(p=0.337).

Table 1 Distribution of the demographic, clinical, and laboratory characteristics by the patient groups

Group 1 (n=50) 25(0H)D <12 ng/ml Group 2 (n=47) 25(0H)D 212 ng/ml p
Gender (M/F)(n) 33/17 28/19 0.657
Age (year) 6 (4.7-8) 5.2 (4-7) 0.094
Body mass (kg) 22.7 (18-24.2) 19.8 (16-23) 0.151
Height (cm) 116.8+14.5 111.2+#13.1 0.05
Comorbidty (Yes/No) 10/40 8/39 0.908
Comorbid Diseases
Asthma n (%) 5(10) 4(8.6)
Drug Allergy n (%) 2(4) 1(2.1)
Allergic Rhinitis n (%) 1(2) 1(2.1)
Epilepsy n (%) 1(2) 1(2.1)
Hydronephrosis n (%) 1(2) 0(0)
Chronic Bronchitis 0(0) 1(2.1)
Operation time (min) 38.3 (29.2-45) 39.7(30-47) 0.677
Surgical procedures
Adenoidectomy n (%) 33(66) 32(68) 0.792
Tonsillectomy n (%) 4(8) 2(4.2) '
Adenotonsillectomy n (%) 13(26) 13(27.6)
Serum Calcium (mg/dl) 9.5(9.3-9.8) 9.5(9.2-9.8) 0.873
m-YPAS score 40.4 (28.3-51.6) 39 (28.3-46.6) 0.780

Data are given as median (25th-75th percentiles), mean#SD, or n (%) values.
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Figure 3a - PAED (0-30 min) score graph of group 1

Delirium was identified in 41.2% (40/97) of the children
included in the study. 55% of the 40 children with emergency
delirium were in group 1; however, there was no significant
difference between the groups in terms of the number of children
with emergence delirium (p=0.716) (Figure 2). There was also
no significant difference between the groups in the 0-30 min
PAED scores (p>0.05) (Figure 3a-3b).

Postoperative pain was detected in 37.1% (36/97) of
children. There was no significant difference between the two
groups in terms of postoperative pain and analgesia (p=0.692)
(Table 2). At least one complication (postoperative nausea,
vomiting, bleeding and broncholaryngospasm) developed in
38.1% of the children included in the study. Although there
were more children with complications in group 1 (46%) than
in group 2 (29.7%), the difference between the groups was not
statistically significant (p >0.05).

Table 2

Comparison of the patient groups by
postoperative pain

Postoperative | Groups p
pain Group 1 Group 2

25(0H)D<12 ng/ml | 25(0H)D=212 ng/ml

(n=50) (n=47)
Yes (n) (%) | 20(40) 16(34) 0.692
No (n) (%) 30(60) 31(66)

In group 1, there was no correlation between 25(OH)D and
1.25(0OH)2D3 levels and emergence delirium and postoperative
pain (p>0.05); however, there was a negative correlation between
1.25(0H)2D3 levels and m-YPAS scores (-1=0.297 p=0.034).

In group 2, there was no correlation between 25(OH)D
and 1.25(OH)2D3 levels and emergence delirium, postoperative
pain, m-YPAS scores, and serum calcium levels (p>0.05);
however, there was a negative correlation between 25(OH)D
levels and age (r=-0.378, p=0.01), height (r=-0.378, p=0.008),
and weight (r=-0.348, p=0.018).

Discussion

The relationship between vitamin D levels and emergence
delirium in children who underwent tonsillectomy and/or
adenoidectomy was assessed in this study. Consequentially, no
significant difference was found between patients with 25(OH)D
deficiency and those without in terms of the presence of delirium.
There are many studies on the relationship between vitamin D
levels and emerge delirium in the adult patient population in the
literature, most of which reported an increase in the incidence of
delirium with low vitamin D levels [ 13,14]. However, a thorough
review of the literature did not reveal any study that addressed
the relationship between vitamin D deficiency and emergence
delirium in the pediatric patient population.
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Figure 3b - PAED (0-30 min) score graph of group 2

The prevalence of vitamin D deficiency in children and
adults is reported to be 30-80% worldwide. In a meta-analysis
conducted in Turkey, the prevalence of vitamin D deficiency
was found to be 63% [15]. Similarly, the rate of children with
vitamin D deficiency [25(OH)D<12 ng/ml] was found to be
51.5% in this study.

Serum vitamin D levels vary with age. The highest and
lowest vitamin D levels have been detected in the age groups
of 1 to 6 years and 7 to 17 years, respectively [16]. In parallel,
a negative correlation was found in this study between serum
25(OH)D levels and age.

There are contradicting results in the literature on the
relationship between serum vitamin D levels and gender. In
comparison, no significant difference was found between the
patients with and without vitamin D deficiency in terms of
gender in this study featuring the preadolescent age group.

Serum 25(OH)D levels are deemed a measure of vitamin
D levels in the body. As a reason, 25(OH)D has a long plasma
half-life and is found in plasma at a concentration 1000 times
higher than 1.25(OH),D, [17]. In comparison, the mean serum
1.25(0OH),D, level was found to be higher, albeit insignificantly,
in group 1 than in group 2 in this study (34.4 pg/mL vs. 25.9
pg/mL, p= 0.177). Serum 1.25(0OH),D, levels are affected by
serum calcium and phosphorus levels and dietary calcium intake
[18]. In this context, the respective finding of this study may
be attributed to the parathyroid hormone levels as a factor that
might have affected the 1.25(OH),D, levels, which, however,
were not measured in this study.

High vitamin D levels are considered to protect cognitive
functions, thereby preventing delirium [3]. There are many
studies that addressed the vitamin D levels and the development
of emerge delirium in the adult population in the literature
[13,14]; however, to the best of knowledge of this study’s
authors, there are no comparable studies conducted with the
pediatric population. Emerge delirium was identified in 41.2%
of the children included in this study. In most of the studies
conducted with the adult population available in the literature,
a significant relationship was reported between low 25(OH)D
levels and the development of delirium. In contrast, no significant
relationship was found between low 25(OH)D levels and the
development of delirium in this study which was conducted
with a pediatric population with a mean age of 5.6 years. This
discrepancy between the respective results of this study and the
relevant studies in the literature may be attributed to the fact that
the population of this study consisted of children aged between
2-10 years, whose brain maturation has not been completed, and
that the serum 1,25(OH),D; levels were found to be high in both
patient groups studied within the scope of this study.

Although the related pathophysiology is not fully known,
low vitamin D levels are thought to be associated with anxiety
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[19]. As a matter of fact, many studies in the literature have
reported a negative correlation between low 25(OH)D levels and
anxiety [19,20]. In comparison, no significant difference was
found in this study between the patients with low and normal
25(0OH)D levels whose preoperative anxiety was assessed with
the m-YPAS scale. This discrepancy between the respective
results of this study and the relevant studies in the literature may
also be attributed to the fact that the serum 1,25(OH),D, levels
were found to be high in both patient groups studied within the
scope of this study.

On the other hand, negative correlations were found
between m-YPAS scores and age consistent with the literature.
These findings may be attributed to the greater attachment
to parents, separation anxiety, and difficulty adapting to the
environment experienced by the children in this age group.

Vitamin D is known to have an anti-inflammatory effect
by suppressing the expression of the COX-2 enzyme, which
is involved in the synthesis of prostaglandins and increasing
the expression of enzymes that inactivate prostaglandins
[21]. Additionally, it is known that vitamin D exerts an
immunomodulatory effect by regulating the cytokines involved
in pain perception and the spread of pain [22]. There are only
a few studies in the literature that evaluated the relationship
between postoperative pain and vitamin D levels. In comparison,
no significant relationship was found in this study between
the 25(OH)D levels and postoperative pain and postoperative
analgesic requirement, which may be due to the fact that lesser
postoperative pain is experienced in adenoidectomy and/
or tonsillectomy compared to major surgeries, and that the
intraoperative local anesthesia administered by the surgeon
might have masked any difference that could have otherwise
arisen between the groups in terms of pain.

It has been reported that the frequency of emergence
delirium decreases with age in pediatric patients [23]. In
parallel, in a study, it was reported that the PAED scores were
highest in children aged <6 years and lowest in children aged ten
years, indicating that age was a risk factor for the development
of emergence delirium [24]. Similarly, a negative correlation
was found in this study between the children's PAED (0-30 min)
scores and their age. This result may be explained by the fact
that children have less tolerance to hunger and pain and may also
be attributed to the difficulties they experience in adapting to the
environment and establishing communication.

Preoperative anxiety in children is thought to be associated
with the development of emergence delirium [25]. In a study
that included children who underwent adenoidectomy and
tonsillectomy and were not premedicated, it was reported that
children in the group with high anxiety levels showed more
agitation symptoms in the postoperative period [25]. Similarly,
a positive correlation was found in this study, which featured
unpremedicated children, between preoperative anxiety
measured by m-YPAS and PAED scores. This finding, taken
together with the relevant findings reported in the literature,
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corroborate the results of this study.

Disclosures: There is no conflict of interest for all authors.
Acknowledgements: None.
Funding: The study was funded by the Scientific Research

Projects Unit of Aydin Adnan Menderes University (TPF-19010),
approved by the institutional ethics committee (2019/11).

1. Ringblom J, Wahlin I, Proczkowska M. A psychometric evaluation of the pediatric anesthesia emergence delirium scale. Paediatr

Anaesth. 2018;28:332-337. https://doi.org/10.1111/pan.13348

2. Choi EK, Lee S, Kim WJ, Park SJ. Effects of remifentanil maintenance during recovery on emergence delirium in children with
sevoflurane anesthesia. Paediatr Anaesth. 2018;28(8):739-44. https://doi.org/10.1111/pan.13446

3. Munns CF, Shaw N, Kiely M, Specker BL, Thacher TD, Ozono K, et al. Global consensus recommendations on prevention and
management of nutritional rickets. J Clin Endocrinol Metab. 2016;85(2):83-106. https://doi.org/10.1159/000443136

4. Velayati A, Vahdat Shariatpanahi M, Dehghan S, Zayeri F, Vahdat Shariatpanahi Z. Vitamin D and postoperative delirium after
coronary artery bypass grafting: A prospective cohort study. J. Cardiothorac Vasc Anaesth. 2020;34 (7):1774-1779. https://doi.

org/10.1053/j.jvca.2020.02.008

24

Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 2



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Tumer NB, Tekeli Kunt A, Gunaydin S, Ozisik K. Preoperative Vitamin D level is associated with postoperative delirium after
cardiac surgery in patients over 65 Years of age. Heart Surg Forum. 2020;23(3):264-269. https://doi.org/10.1532/hsf.2961
Torbergsen A, Watne L, Frihagen F, Wyller T, Brugaard A, Mowe M. Vitamin deficiency as a risk factor for delirium. Eur Geriatr
Med. 2015;6(4):314-318. https://doi.org/10.1016/j.eurger.2014.09.002

Kain ZN, Mayes LC, Cicchetti DV, Caramico LA, Spieker M, Nygren MM, et al. Measurement tool for preoperative
anxiety in young children: the Yale Preoperative Anxiety Scale. Child Neuropsychology. 1995; 1(3): 203-210. https://doi.
org/10.1080/09297049508400225

Hatipoglu Z, Kirdsk O, Ozcengiz D. Validity and reliability of the Turkish version of the modified Yale Preoperative Anxiety Scale.
Turkish J of Med Sci. 2019;49(3):730-737 .https://doi.org/10.3906/sag-1612-113

Chang S-W, Lee H-C. Vitamin D and health-The missing vitamin in humans. Pediatrics & Neonatology. 2019;60(3):237-244.
https://doi.org/10.1016/j.pedneo.2019.04.007

Locatelli BG, Ingelmo PM, Emre S, Meroni V, Minardi C, Frawley G, et al. Emergence delirium in children: a comparison of
sevoflurane and desflurane anesthesia using the Paediatric Anesthesia Emergence Delirium scale. Paediatr Anaesth. 2013;23(4):301-
8. https://doi.org/10.1111/pan.12038

Senayh Y, Ozkan F, Senayli A, Bigak¢1 U. Evaluation of postoperative pain in children with FLAAC pain scale in Turkish translation.
J Anaest Reanim. 2016;4(1):1-4.https://doi.org/10.4274/jcp.2021.0012

Ramagopalan SV, Dyment DA, Cader MZ, Morrison KM, Disanto G, Morahan CM, et al. Rare variants in the CYP27B1 gene are
associated with multiple sclerosis. Ann Neurol. 2011;70(6):881-886. https://doi.org/10.1002/ana.22678

DeGiorgio CM, Hertling D, Curtis A, Murray D, Markovic D. Safety and tolerability of Vitamin D3 5000 1U/day in epilepsy. Epilepsy
Behav. 2019;94:195-197.https://doi.org/10.1016/j.yebeh.2019.03.001

Zhou R, Wang M, Huang H, Li W, Hu Y, Wu T. Lower vitamin D status is associated with an increased risk of ischemic stroke: a
systematic review and meta-analysis. Nutrients. 2018;10(3):277. https://doi.org/10.3390/nu10030277

Alpdemir M, Alpdemir MF. Meta analysis Vitamin D deficiency status in Turkey: a meta-analysis. IntJ Med Biochem. 2019;2(3);118-
131. https://doi.org/10.14744/ijmb.2019.04127

Sevil O, Fatih O, Demir O. Association of vitamin D level with age, gender, living place and season of the year in children and
adolescents. Journal of Health Sci. 2020;29(2):114-118. https://doi.org/10.34108/eujhs.772031

Tellioglu A, Basaran S. Vitamin D in the light of current knowledge. Archives Med Rev J.2013;22 (2):259-271.

18.Lips P. Relative value of 25(OH)D and 1,25(OH)2D measurements. J Bone Miner Res. 2007;22(11):1668-1671. https://doi.
org/10.1359/jbmr.070716

Karonova TL, Andreeva AT, Beljaecva OD, Bazhenova EA, Globa PJ, Vasil'eva EJ, et al. Trevozhno-depressivnye rasstroistva u lits
s raznym urovnem obespechennosti vitaminom D [Anxiety/depressive disorders and vitamin D status]. Zh Nevrol Psikhiatr Im S S
Korsakova. 2015;115(10 Pt 2):55-58. https://doi.org/10.17116/jnevro201511510255-58

Han B, Zhu FX, Yu HF, Liu S, Zhou JL. Low serum levels of vitamin D are associated with anxiety in children and adolescents with
dialysis. Sci Rep. 2018;8(1):5956.https://doi.org/10.1038/s41598-018-24451-7

Vojinovic J. Vitamin D receptor agonists' anti-inflammatory properties. Ann NY Acad Sci. 2014;1317:47-56. https://doi.org/10.1111/
nyas.12429

Bose S, Khanna A, You J, Arora L, Qavi S, Turan A. Low serum vitamin D levels are not associated with increased postoperative pain
and opioid requirements: a historical cohort study. Can J Anaesth. 2015;62(7):770-776. https://doi.org/10.1007/s12630-015-0357-4
Kanaya A, Kuratani N, Satoh D, Kurosawa S. Lower incidence of emergence agitation in children after propofol anesthesia compared
with sevoflurane: a meta-analysis of randomized controlled trials. J Anaesth. 2014;28(1):4-11. https://doi.org/10.1007/s00540-013-
1656-y

Aouad MT, Yazbeck-Karam VG, Nasr VG, El-Khatib MF, Kanazi GE, Bleik JH. A single dose of propofol at the end of surgery
for the prevention of emergence agitation in children undergoing strabismus surgery during sevoflurane anesthesia. Anesth.
2007;107(5):733-738. https://doi.org/10.1097/01.anes.0000287009.46896.a7

Kain ZN, Mayes LC, Caldwell-Andrews AA, Karas DE, McClain BC. Preoperative anxiety, postoperative pain, and behavioral
recovery in young children undergoing surgery. Pediatrics. 2006;118(2):651-658. https://doi.org/10.1542/peds.2005-2920

Ugur G, Bombaci E, Cevik B. Evaluation of factors affecting emergence agitation in pediatric anesthesia practice. South Clin Istanb
FEurasia. 2018;29(1):36-44. https://doi.org/10.14744/scie.2018.28290

Kocaturk O, Keles S. Recovery characteristics of total intravenous anesthesia with propofol versus sevoflurane anesthesia: a
prospective randomized clinical trial. J of pain Res. 2018;11:1289-1295. https://doi.org/10.2147/JPR.S164106

Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 2

25



