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Abstract 
Introduction: The preoperative distress and anxiety experienced by pre-
schoolers are associated with an increased incidence of troubled recovery 
from anesthesia. However, influences of parental anxiety on children at dif-
ferent stages of the surgical processes are not clear. The aim of this study was 
to evaluate any existing association between preoperative parental anxiety and 
emergence agitation in a pediatric surgery population. Materials and Me-
thods: A total of 60 children ASA class I or II, aged 3 - 12 years old, under-
going adenotonsillectomy with sevoflurane, were included in the study. Before 
surgery, we used State-Trait Anxiety Inventory S-T (STAI S-T) to assess pa-
rental anxiety. Emergence agitation of the children was assessed with Watcha 
scale and recorded every 10 min of first 30 min of the postoperative period. 
Parents were contacted 24 hours after the surgery to evaluate their satisfac-
tion, post operative pain and any side effect observed in the children. Results: 
Preoperatively, the mean STAI-S scores of mothers were significantly higher 
than those of fathers (p < 0.05). The details of surgery, anesthesia and length 
of hospital stay after surgery were found to be associated with these scores. 
The STAI-T scores of mothers and fathers were similar (p > 0.05). The child-
ren had the highest agitation scores at 10th postoperative minutes with an in-
cidence of 73.9%. There was no correlation between parental anxiety and 
emergence agitation. Logistic regression analysis showed that low educational 
level of the parent was the only independent factor for state anxiety (OR: 8.96, 
95% CI: 1.50 - 40.35, p = 0.030). Discussion: In this study, we observed that 
education level of the parents might affect their preoperative anxiety. The 
factors influential in parental anxiety were not correlated with pediatric 
emergence agitation in this study. 
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1. Introduction 

Stress and anxiety experienced by patients, during the preoperative period due to 
mysteries of surgery and anesthesia are a significant problem. These factors have 
important impacts mainly in the early postoperative period. Studies performed 
have shown that: agitation and behavioral changes in the postoperative period 
are seen more frequently in children compared to adults [1]. Many factors play a 
role in the development of this condition, which has been recently observed 
more frequently; with the wide use of inhalation agents that provide rapid re-
covery. Emergence agitation in children may result in self-damage, injury in the 
surgical field, or removal of intravenous catheters and drains. On the other 
hand, the drugs administered to treat this condition may cause delay in dis-
charge from the care unit [2]. Generally, different factors such as age of children, 
technique of anesthesia and surgery and adjuncts to the anesthetics are thought 
to be associated with the situation [3]. Parental presence was reported recently to 
be beneficial on emergence behavior of children undergoing general anesthesia 
[4]. The impact of parental anxiety on behavior in children before surgery has 
been a matter of curiosity [5] [6]. 

The aim of this study is to assess any existing associations between preopera-
tive parental anxiety and emergence agitation in a pediatric patient group un-
dergoing adenotonsillectomy with sevoflurane anesthesia. 

2. Materials and Methods 

After obtaining local ethics committeeeapproval and informed consent from the 
parents, 60 children aged 3 - 7 years with the American Society of Anesthesiolo-
gists (ASA) physical status I-II, planned to undergo adenotonsillectomy by gen-
eral anesthesia and their parents were included in the study. The children were 
evaluated at preanesthetic evaluation clinic one week before the operation. The 
study protocol was described to the parents, and one of them (mother/father) 
was asked to complete the State-Trait Anxiety Inventory (STAI-S and STAI-T) 
with the help of the professionals in about 25 - 30 minutes. If the patient was 
taken to hospital with one of the parents, that parent became the person who 
answered the questions. When the patient was taken with both of the parents, 
the parent who became volunteer to complete the questions was selected. 

STAI is a self-report questionnaire consisting of 2 sub-scales each including 20 
items allocated to each of the STAI-S and STAI-T subscales evaluating the level 
of anxiety. STAI-S evaluates the current state of anxiety, asking how respondents 
feel “right now”, using items that measure subjective feelings of apprehension, 
tension, nervousness, worry, and activation/arousal of the autonomic nervous 
system. STAI-T evaluates relatively stable aspects of “anxiety proneness”, in-
cluding general states of calmness, confidence, and security. Responses for the 
STAI-S scale assess intensity of current feelings “at this moment”: 1) not at all, 2) 
somewhat, 3) moderately so, and 4) very much so. Responses for the STAI-T 
scale assess frequency of feelings “in general”: i) almost never, ii) sometimes, iii) 
often, and iv) almost always [7]. The Turkish validity and reliability studies were 
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performed by Oner and le Compte in the Turkish adult population [8]. We ac-
cepted the scores ≥ 40 for STAI-S and STAI-T as the presence of state and trait 
anxiety in this study. Although no cut-off indicating clinically significant levels 
of anxiety is established in the technical or administrative materials for the STAI, 
cut-offs of 40 and 45 were used in prior studies [9] [10] [11] [12]. 

The patients with prior admission or surgery and those with any medical dis-
eases were excluded from the study. They received 0.5 mg∙kg−1 midazolam orally 
30 min before the induction of anesthesia. Then each child was accompanied by 
an anesthesiologist to the operating room without parents. Vital signs were mo-
nitored and recorded throughout study. Anesthesia was induced with 8% sevof-
lurane in 50% O2-N2O by a face mask with a fresh gas flow of 5 L∙min−1 and all 
patients had a 22 G intravenous cannula placed after induction of anesthesia. 
Fentanyl at a dose of 1 µg∙kg−1 was added. The patients were intubated endotra-
cheally after administration of 0.6 mg∙kg−1 ivrocuronium bromide. All patients 
were operated by the same surgeon. Similar mechanical ventilation parameters 
were set in IPPV with volume control mode using the same anesthesia machine. 
General anesthesia was maintained with 1 MAC sevoflurane delivered in 50% 
O2-N2O that provided stable heart rate, mean arterial blood pressure, and peri-
pheral oxygen saturation throughout surgery. When heamostasiswas accom-
plished, 15 mg∙kg−1 of metamizol was administer edintravenously to all patients. 
At the end of the procedure, anesthetic gases were discontinued, the circuit was 
flushed and 100% O2 was used with a fresh gas flow of 6 L∙min−1 during emer-
gence. Any residual neuromuscular blockade was antagonized with 0.01 mg∙kg−1 
atropine and 0.05 mg∙kg−1 neostigmine in all patients. Tracheal extubation was 
performed when the patients regained gag or cough reflexes. Thereafter, all pa-
tients were transferred to recovery room. Pulse rate and oxygen saturation were 
recorded until the child was fully alert. Modified Aldrete scores were recorded 
during recovery room stay [13]. Children were considered ready for discharge 
from the recovery room when an Aldrete score of ≥9 was achieved. Emergence 
agitation was assessed using the Watcha scale and recorded every 10 min of first 
30 min of the postoperative period (Table 1). The score more than 2 indicated 
the presence of emergence agitation. 

Postoperative pain was assessed by using OPS (objective pain scale) recorded 
at 30 minutes, 2, 4, 6, 12 and 24 hours postoperatively [14]. Paracetamol was 
prescribed to patients and the parents were asked to give an oral dose of 15 
mg∙kg−1 only in case of pain with a minimum interval of 4 hours and to keep a  
 
Table 1. Watcha scale to assess emergence agitation. 

Behavior Score 

Asleep 0 

Calm 1 

Crying, but can be consoled 2 

Crying, but cannot be consoled 3 

Agitated and thrashing around 4 
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record of the dose they gave to their children. Every parent was contacted 24 
hours after the surgery to evaluate pain after discharge and parent satisfaction. 
Parent satisfaction was scored as: 1) definitely unsatisfied; 2) poorly satisfied; 3) 
fairly satisfied; 4) definitely satisfied. 

Statistical Analysis: 
Data analysis was performed by using SPSS for Windows, version 15.0 (SPSS 

Inc., Chicago, IL, United States). Whether the distributions of continuous va-
riables were normally or not was determined by Kolmogorov Smirnov test. Data 
were shown as mean ± SD or median (min-max), where applicable. While, the 
mean differences between groups were compared by Student’s t test, otherwise, 
Mann Whitney U test was applied for comparisons of the median values. While, 
the mean differences among more than two independent groups were analyzed 
by One-Way ANOVA, otherwise, Kruskal Wallis test was applied for compari-
sons of the median values. When the p value from One-Way ANOVA or 
Kruskal Wallis test statistics are statistically significant post hoc Tukey HSD or 
Bonferroni Adjusted Mann Whitney U test were used to know which group dif-
fer from which others. Categorical data were analyzed by Pearson’s Chi-square 
test. Paired Samples t-test or Wilcoxon Sign Rank test was used for within group 
comparisons. A p value less than 0.05 was considered statistically significant. 

A total sample size of 59 cases was required to detect at least 0.35 correlation 
between preoperative parental anxiety and emergence agitation with a power of 
80% at 5% significance level. The correlation coefficient of 0.35 was taken from 
both pilot study and our clinical experiments. Sample size estimation was per-
formed by using G*Power (version 3.0.10, Kiel, Germany) software. 

3. Results 

60 children (31 girls-29 boys) and their parents (47 mothers-13 fathers) were in-
cluded in this study. We accepted either mother or father (caregiver of the child 
at the time of surgery) as-parent-in this study. The demographics of children 
and their parents with data related to surgery and anesthesia were given in Table 
2. Postoperative agitation was noted in 12 (20%) patients at 30th postoperative 
minutes. 
 
Table 2. The demographics of children and their parents with data about surgery and 
anesthesia. 

Variable  

Children’s age (year) 5.1 ± 1.0 

Children’s weight (kg) 21.9 ± 7.3 

Children’s gender (Boy/Girl) 29/31 

Parents (Father/Mother) 13/47 

Parents’ age (year) 31.1 ± 4.8 

Parents’ education level (None/Primary-Secondary school/High school/University) 2/17/34/7 

Duration of anesthesia (min) 54 ± 17.2 

Duration of surgery (min) 41.9 ± 16.2 

Data are mean ± SD or numbers of patients. 
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Preoperatively, the mean STAI-S scores of the mothers and fathers were 41.3 ± 
6.9 and 36.0 ± 5.9, respectively (p < 0.05). The STAI-T scores of mothers were 
31.2 ± 6.6, while the fathers had a mean score of 31.5 ± 9.1 (p > 0.05) (Table 3). 
The parents with higher STAI-S scores were mainly interested in surgery, anes-
thesia, and length of hospital stay after the surgery. The STAI-S scores of work-
ing mothers, mothers with sons were found to be lower compared to the unem-
ployed ones and the ones with daughters (p < 0.05). As for the relationship be-
tween parents’ anxiety and the children’s emergence agitation, there was no cor-
relation in between (r = −0.158, p = 0.030). During the postoperative 24 hours; 
the mean count of required paracetamol dose (15 mg∙kg−1) in children was 2.48 
(0 - 6) (mean (range)), while the pain score at 24th hour was 2.5 (2.17) (mean 
(SD)). The parent satisfaction scores were high after the surgery [3.31 (3 - 4) 
(mean (range))]. 

4. Discussion 

In the present study, we evaluated the association between preoperative anxiety 
experienced by parents with postoperative emergence agitation of children. 
However, we couldn’t demonstrate any relationship between the two. 

Children undergoing surgery depend critically on parents for coping with 
stressful conditions [9]. However, parents who are distressed are less able to help 
their children [10]. Parents generally express a high degree of anxiety correlated 
significantly with lack of information regarding the current medical conditions 
[11]. It has long been demonstrated that a parent’s anxiety can affect distress and 
behavioral attitudes of a child in hospital. Lamontagne et al. demonstrated high 
anxiety scores in the children of parents; who also had increased anxiety levels 
preoperatively [15]. It was suggested that children experienced lower anxiety le-
vels if less anxious parents accompanied them [16] [17]. In our study, mothers 
had higher preoperative STAI-S scores than fathers. This was similar to another 
study by Thompson et al. [18]. The reason for this insignificant difference may 
be due to mothers’ being more sensitive to changes in their children’s behavior. 
Besides, mothers spend more time in caretaking activities of children in our 
population. 

Parents’ education levels had significant impact on anxiety. In a study, the an-
xiety scores were found to be inversely related to education levels of the parents, 
besides, age; as another factor; also affected the anxiety scores negatively [19]. In 
this study, as education levels of parents increased, desire to obtain knowledge 
from the physician decreased significantly. This could be interpreted as lessening 
of anxiety with increasing educational level. However, we studied the parents of 
children undergoing adenotonsillectomies. The results might change under more  
 
Table 3. Preoperative STAI-S and STAI-T scores of mothers and fathers. 

Scores Mothers (n = 47) Fathers (n = 13) p value 

STAI-S 41.3 ± 6.9 36.0 ± 5.9 0.903 

STAI-T 31.2 ± 6.6 31.5 ± 9.1 0.678 
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stressful conditions; like emergency cases, or in children with chronic diseases. 
On the other hand, having a daughter rather than a son and being unemployed 
made parents more anxious in our study. Commonly, in our population, female 
infants are thought to be more dependent than male ones. Thus, we believe that 
these findings reflect our traditional behaviors fairly well. 

The preoperative anxiety in children mainly has an important role in the de-
velopment of a clinical picture of behavioral changes, crying, restlessness, agita-
tion, and orientation disorders during the recovery period after anesthesia, 
which is commonly known as emergence agitation [20]. The incidence of emer-
gence agitation in our study population was 43.5% in half an hour after the sur-
gery. Terri Voepel-Lewis et al., reported an incidence of 18% of EA, in a popula-
tion of 521 children [21]. The most striking point about these children was their 
significant young age and less previous surgery experience, compared to others. 
Besides; the ones complaining of EA were mainly the ones undergoing otorhi-
nolaryngologic procedures. In many reports, postoperative agitation and res-
tlessness have been associated with surgeries related to head and neck and re-
ported with an incidence of 10% - 50% [22]. 

The presence of pain, a predisposing factor for EA, explains the effectiveness 
of analgesic drugs given either as prophylaxis or for treatment of agitation [23]. 
Thus, we tried to control the children's postoperative pain with paracetamol. 
The children complained of less pain and the parents were highly satisfied at the 
end of 24 hours. 

Sevoflurane is a popular anesthetic for children because it is less pungent and 
has a more rapid onset and offset due to its lower solubility in blood, a relative 
lack of airway agitation and greater heamodynamic stability than other potent 
inhaled anesthetic agents [24]. However, a number of studies report that sevof-
lurane is associated with a relatively high incidence of emergence agitation in 
children [24] [25] [26]. Age, premedication, rapid awakening in a hostile envi-
ronment, parental presence upon awakening, pain, surgery type are the other 
factors affecting emergence agitation.Although, some authors suggest that ton-
sillectomy or head and neck surgeries increase the frequency of emergence agita-
tion, there are no recent clarification for the relationship between certain surge-
ries and emergence agitation [27]. The reason for high incidence in these types 
of surgeries, could be a feeling of being unable to breath during emergence. 

Recently, individuals with an increased level of education obtain information 
about health using media and internet. In fact, these sources are being over and 
misused. In our study, all parents were informed by the anesthesiologist and all 
the parents declared that they were informed adequately, so more information 
would not decrease their anxiety. 

Even, we tried to keep the most confounding participants of this condition, 
parental distress couldn’t be limiting factor for our study. We believe, more clear 
explanations of the certain terms like preoperative anxiety, emergence delirium, 
and postoperative maladaptive behavioral changes are required before studying. 
Thus, there are some limitations of the present study. One of them was the rela-



E. Erkılıc et al. 
 

24 

tively small sample size of the patient group. Therefore the results should be 
evaluated as preliminary results. Another limitation was the cross-sectional na-
ture of the study. Lastly, we didn’t distribute the questionnaires to both mothers 
and fathers of the children, but only to one parent. So we couldn’t separate par-
ents in terms of education level, psychological status and anxiety background. 

5. Conclusion 

In summary, we have found that, despite a lot of contributing factors for emer-
gence agitation, parental anxiety does not correlate in one to one correspon-
dence with children’s emergence agitation. 
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