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1. INTRODUCTION AND RATIONALE

Anxiety is a typical response expected from a child in an unusual circumstance. Anxiety may start when the child is told that s/he needs surgery, and the anxiety level of the child increases due to an unknown environment and a perception that his/her freedom is limited as the process of hospitalization commences (1). 

Anxiety during the preoperative period may result in discomfort, behavioral disorders, sleep disorders, and nutritional disorders in the postoperative period (2-4). Therefore, pharmacological methods (benzodiazepines, melatonin, and dexmedetomidine) and non-pharmacological methods (informing the patient, having them accompanied by their parents, playing with a clown, playing video games on a tablet computer) have been used alone or in combination to reduce the child’s anxiety (5-7).

In this study, we compared the effects of the pharmacological method of oral midazolam with the non-pharmacological method of playing games on a tablet computer on children with and without anxiety.

2. OBJECTIVES

Primary Objective: 

The primary objective of the present study is to use tablet-based interactive games to reduce the stress of surgery in patients aged 4-10 years who did not accept premedication with oral midazolam and planned for operations with the diagnosis of phimosis, inguinal hernia and hypospadias. 

Secondary Objectives: 

The secondary objectives of the present study; 

i) to reduce the anxiety of children who do not take oral midazolam in the preoperative period.  
ii) tablet-based interactive play compared to the recovery time of patients receiving oral midazolam reduce the recovery time of patients playing, 

iii) to reduce postoperative stress disorder in children who do not take oral midazolam,

3. STUDY DESIGN

This study was planned as a prospective and randomized study and was approved by the hospital’s local ethics committee. Patients and their guardians were informed about the study, and only those who gave consent were included. The study included 120 pediatric patients who were aged 4-10 years, had an American Society of Anesthesiologists (ASA) score of 1 or 2, and were anesthetized for the first time for surgical procedures due to one of the following conditions: circumcision, inguinal hernia, hydrocele, undescended testis, hypospadias. 

Patients who had previous surgery, motor and mental retardation, or chronic diseases, had been using psychiatric medication, had been planned to undergo more than one operation in the same session, had emergency surgery, or had an ASA score of 3 or 4 were not included in the study.

After randomization with a closed envelope method, the patients were given oral midazolam (OM group) or tablet computers to play games (TC group) 30 minutes before the surgery. The children in the TC group were told that they could play games as much as they want to. During the anesthesia visit in the morning of the operation, the patients’ guardians were asked whether the patient had separation anxiety, sleep problems, nightmares, eating problems, and iatrophobia (fear of the doctors). During this visit, the patients’ baseline anxiety was scored using the Facial Image Scale (FIS), which can easily be applied to very young children (5). Patients were divided into two groups as patients with (a FIS score of 3-5) and without (a FIS score of 1-2) baseline anxiety. 
Nurses reassessed the patients’ anxiety levels 30 minutes after taking oral midazolam or tablet computer. The patients in the TC group were found to be playing games on the tablet computer while being separated from their families to go to the operating room; at this point, their anxiety levels were reevaluated by nurses. The patients were monitored in the operating room as usual (electrocardiogram, pulse oximeter, noninvasive blood pressure). At this stage, the patients in the TC group were found to be playing games on the tablet computer in the operating room. The patients were allowed to play games while general anesthesia was induced through inhalation of a mixture of 8% sevoflurane and oxygen/nitrous oxide gas. The anesthesiologist assessed the patient’s reaction to the anesthesia mask during induction.

After the operation, the anesthesiologist decided for the transfer of the patient from the operating room to the recovery unit once the patient could open their eyes, stick their tongue out, swallow, and lift their heads for 5 seconds with verbal stimuli. The patient was transferred from the recovery unit to their private rooms after complete emergence from general anesthesia as determined by the ability to move all four limbs, take a deep breath, and cough, having a blood pressure differing from preoperative blood pressure by 20 mmHg and a pulse changing by 20%, having gained conscience, having an oxygen saturation above 92% in the room air. The anesthesiologist assessed how long it took for the patients to emerge from anesthesia completely after moving to the recovery unit. 

The postanesthetic complications such as delirium, tremor, nausea/vomiting, and bleeding were also evaluated in the recovery unit. The patients’ guardians were phoned one-week after being discharged from the hospital and asked about adverse behavioral changes in the patients during the postoperative period since such changes (nightmares, separation anxiety, eating problems, and increased iatrophobia) are possible in pediatric patients who had anxiety in the preoperative period (6,7).

Fig. 1: Flow diagram
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4. STUDY POPULATION

4.1 Population (base) 

This study was planned as a prospective and randomized study and was approved by the hospital’s local ethics committee. Patients and their guardians were informed about the study, and only those who gave consent were included. The study included 120 pediatric patients who were aged 4-10 years, had an American Society of Anesthesiologists (ASA) score of 1 or 2, and were anesthetized for the first time for surgical procedures due to one of the following conditions: circumcision, inguinal hernia, hydrocele, undescended testis, hypospadias. 

Patients who had previous surgery, motor and mental retardation, or chronic diseases, had been using psychiatric medication, had been planned to undergo more than one operation in the same session, had emergency surgery, or had an ASA score of 3 or 4 were not included in the study. 

4.2 Inclusion criteria

To become included to the trial the subjects have to comply with the following criteria: 

· Patients in an age of 4-10 years

· Patients had an American Society of Anesthesiologists (ASA) score of 1 or 2
· Patients were anesthetized for the first time for surgical procedures due to one of the following conditions: circumcision, inguinal hernia, hydrocele, undescended testis, hypospadias.
4.3 Exclusion criteria

Subjects may be excluded from the study if they do not meet the inclusion criteria aforementioned.

In addition, during the execution of the study the following events and items can result in an exclusion:

· Patients who had previous surgery,
· Patients who had motor and mental retardation

· Patients who had  chronic diseases

· Patients who had been using psychiatric medication

· Patients who had been planned to undergo more than one operation in the same session

· Patients who had emergency surgery

· Patients who had an ASA score of 3 or 4

5. TREATMENT OF SUBJECTS

5.1 Intervention
After randomization with a closed envelope method, the patients were given oral midazolam (OM group) or tablet computers to play games (TC group) 30 minutes before the surgery. The children in the TC group were told that they could play games as much as they want to.
5.2 Use of co-intervention (if applicable)

During the anesthesia visit in the morning of the operation, the patients’ guardians were asked whether the patient had separation anxiety, sleep problems, nightmares, eating problems, and iatrophobia (fear of the doctors). During this visit, the patients’ baseline anxiety was scored using the Facial Image Scale (FIS), which can easily be applied to very young children (5). Patients were divided into two groups as patients with (a FIS score of 3-5) and without (a FIS score of 1-2) baseline anxiety.

5.3 Determine The Anxiety of Separation from the Child’s Family
Nurses reassessed the patients’ anxiety levels 30 minutes after taking oral midazolam or tablet computer. The patients in the TC group were found to be playing games on the tablet computer while being separated from their families to go to the operating room; at this point, their anxiety levels were reevaluated by nurses.

5.4 Determine The Patient’s Reaction to The Anesthesia Mask During Induction

The patients were monitored in the operating room as usual (electrocardiogram, pulse oximeter, noninvasive blood pressure). At this stage, the patients in the TC group were found to be playing games on the tablet computer in the operating room. The patients were allowed to play games while general anesthesia was induced through inhalation of a mixture of 8% sevoflurane and oxygen/air. The anesthesiologist assessed the patient’s reaction to the anesthesia mask during induction.

5.5 Determining How Much Occupation of The Postoperative Care Unit

After the operation, the anesthesiologist decided for the transfer of the patient from the operating room to the recovery unit once the patient could open their eyes, stick their tongue out, swallow, and lift their heads for 5 seconds with verbal stimuli. The patient was transferred from the recovery unit to their private rooms after complete emergence from general anesthesia as determined by the ability to move all four limbs, take a deep breath, and cough, having a blood pressure differing from preoperative blood pressure by 20 mmHg and a pulse changing by 20%, having gained conscience, having an oxygen saturation above 92% in the room air. The anesthesiologist assessed how long it took for the patients to emerge from anesthesia completely after moving to the recovery unit.

5.6 Evaluation of Anxiety-Related Negative Changes in Patients

The patients’ guardians were phoned one-week after being discharged from the hospital and asked about adverse behavioral changes in the patients during the postoperative period since such changes (nightmares, separation anxiety, eating problems, and increased iatrophobia) are possible in pediatric patients who had anxiety in the preoperative period (6,7).

6. METHODS

6.1 Study parameters

6.1.1 Main study parameters
The following data about the patients were recorded in the participant’s file: group belonged; ASA score; age; weight; diagnoses; planned operations; nightmares, separation anxiety, eating problems, and iatrophobia before the operation; anxiety level at 30 minutes after being given oral midazolam or tablet computer; anxiety level when separated from their families; reaction to the anesthesia mask; time it took for the patient to emerge from anesthesia completely in the recovery unit; postanesthetic complications such as delirium, tremor, nausea/vomiting, and bleeding in the recovery unit; nightmares, separation anxiety, eating problems, and iatrophobia at one-week after being discharged from the hospital.

6.2 Randomisation 
The child patient pulls one of the sealed envelopes. It is indicated that midazolam or tablet computer will be given as premedication in the envelopes.
6.3 Study procedures
The patients were followed up before the procedure (visit 1), 30 minutes after the premedication (visit 2), leaving the family (visit 3), applying the anesthesia mask (visit 4), in the postoperative care unit (visit 5), and for 1 week after the procedure (visit 6).

6.3.1 Visits 1
During this visit, the patients’ baseline anxiety was scored using the Facial Image Scale (FIS), which can easily be applied to very young children (5). We tried to evaluate the patient's anxiety with five facial views ranging from “very unhappy” to “very happy ve and rated between 5 and 1. Patients were divided into two groups as patients with (a FIS score of 3-5) and without (a FIS score of 1-2) baseline anxiety.

6.3.2 Visits 2
Nurses reassessed the patients’ anxiety levels 30 minutes after taking oral midazolam or tablet computer. The patients in the TC group were found to be playing games on the tablet computer while being separated from their families to go to the operating room; at this point, their anxiety levels were reevaluated by nurses. On the second visit, 1 point was given to sleepers, 2 points to those who were awake and calm, 3 points to those who could establish dialogue even if they were nervous, and 4 points to patients who were crying, stressed and unable to communicate.  
6.3.3 Visit 3
The patients in the TC group were found to be playing games on the tablet computer while being separated from their families to go to the operating room; at this point, their anxiety levels were reevaluated by nurses. On the third visit, 1 point was given to those who were sleeping when leaving their family, 2 points to those who were awake and calm, 3 points to those who could establish dialogue even if they were nervous, and 4 points to patients who were crying, stressed and unable to communicate.

6.3.4 Visit 4

The patients were monitored in the operating room as usual (electrocardiogram, pulse oximeter, noninvasive blood pressure). At this stage, the patients in the TC group were found to be playing games on the tablet computer in the operating room. The patients were allowed to play games while general anesthesia was induced through inhalation of a mixture of 8% sevoflurane and oxygen/air. The anesthesiologist assessed the patient’s reaction to the anesthesia mask during induction. In the 4th visit, 1 point was given to those who were sleeping while applying anesthesia mask, 2 points to those who easily accepted the anesthesia mask, 3 points to those who showed slight resistance to the anesthesia mask, and 4 points to crying patients who did not accept the anesthesia mask.
6.3.5 Visit 5
After the operation, the anesthesiologist decided for the transfer of the patient from the operating room to the recovery unit once the patient could open their eyes, stick their tongue out, swallow, and lift their heads for 5 seconds with verbal stimuli. The patient was transferred from the recovery unit to their private rooms after complete emergence from general anesthesia as determined by the ability to move all four limbs, take a deep breath, and cough, having a blood pressure differing from preoperative blood pressure by 20 mmHg and a pulse changing by 20%, having gained conscience, having an oxygen saturation above 92% in the room air. The anesthesiologist assessed how long it took for the patients to emerge from anesthesia completely after moving to the recovery unit.

6.3.5 Visit 6 

The patients’ guardians were phoned one-week after being discharged from the hospital and asked about adverse behavioral changes in the patients during the postoperative period since such changes (nightmares, separation anxiety, eating problems, and increased iatrophobia) are possible in pediatric patients who had anxiety in the preoperative period (6,7).

7. STATISTICAL ANALYSIS

Descriptive statistics were presented as mean, standard deviation, median, minimum, maximum, frequency, and percentage. The normal distribution of the continuous variables was tested with the Kolmogorov-Smirnov test. Mann-Whitney U test was used to compare the quantitative data. Chi-square test was used to analyze qualitative data. The SPSS software (SPSS Inc., Chicago, USA) was used for statistical analyses.

8. ETHICAL CONSIDERATIONS

8.1 Regulation statement

The study will be conducted according to the ethical principles of the Declaration of Helsinki, revision 2000. Before the study will start, the protocol and all relevant documents will be approved by the Medical Ethics Committee of the University of Health Sciences Dr Behcet Uz Children’s Hospital. 

8.2 Recruitment and consent

If patients and their relatives decide to work, they will be asked to sign informed Consent Forms (visit 1). After signing the Informed Consent Form, it is allowed to withdraw from the work at any stage without giving any reason.
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