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Abstract---Background: Preoperative anxiety in children is highly 
prevalent, associated with negative outcomes, and has the potential to 

alter the dynamics of a surgical operation. If preoperative anxiety is 

mismanaged, it can result in postponed or canceled essential 

procedures. Objective: The study aimed to investigate whether self-

driving of children to an operating room could relieve their 
preoperative anxiety and pain, in addition to assessing parental 

satisfaction. Methods: A prospective, two-armed quasi-experimental 

study was designed with three measurement time points, including 60 

children (4–10 years) from both genders who had undergone elective 

surgeries and who were randomly allocated to the study group (n = 

30) and control group (n = 30). Both groups received standard 
information provided by the nursing staff, and the study group only 

used self-driving to the operating room. The primary outcome was 

change in the children preoperative anxiety levels, as measured by the 

modified Yale Preoperative Anxiety Scale (m-YPAS) and the 

measurement of the physiological variables both in ward and when 
the children approached the anesthesia room. Pain was assessed by 

the Faces Pain Scale-Revised (FPS-R). A secondary outcome was 

parent satisfaction. Results: The study and control groups were 

homogeneous with regard to age (P-value = .498) and gender (P-value 

= .292). No significant difference in anxiety level was observed between 

the study and control groups at the baseline (T1) (P-value = .057). 
Differences were detected between both groups during intervention—

while the children drove themselves to the OR (T2) and in the pre-

surgical area (T3)—and these differences were statistically significant 
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(Pvalue = .000). The mean parental satisfaction score of the study 

group was higher than the mean scores of the control group and the 

difference was statistically significant. Conclusion: Children’s self-
driving to the operating room was effective in reducing preoperative 

anxiety in children aged 4 to 10 years and could potentially be offered 

to most children as a low-cost, easy to implement, and effective 

approach to relieving anxiety in the preoperative area.  

  

Keywords---anxiety, children self-driving, distraction techniques, 
parental satisfaction.  

  

 

Introduction  
 

Anxiety in children undergoing surgery is defined as subjective sensations of 
tension, unease, and worry, which can manifest itself in a variety of ways. When  

the child is scheduled for surgery, both the child and his parent endure at least 

some angst. The focus here is on the children’s experience specifically; a child’s 

anxiety about surgery can lead to a variety of adverse clinical, psychological, and 

behavioral outcomes. It is linked to bad dreams, sleep disturbances, 
disobedience, and negative emotional disturbance, including lack of cooperation 

with health care providers in the perianesthesia settings (Zhu et al., 2015; Cheryl 

et al., 2019). In addition to anxiety and subsequent expressions, children 

frequently suffer from postoperative pain  (Stewart, 2016).  

 

Preoperative children’s anxiety is responsible for negative impacts on anesthesia 
management, requiring large doses of induction and maintenance anesthetics, 

prolonging time of induction, delaying the recovery, and causing postoperative 

delirium as well as a greater level of postoperative anxiety, which negatively 

affects patient satisfaction with postsurgical analgesia (Tomaszek et al., 2019). 

Higher levels of postoperative pain intensity is also associated with preoperative 
children’s anxiety; these children require higher doses of pain medications after 

surgery compared to children with low levels of preoperative anxiety (Getahun et 

al., 2020; Cheryl et al., 2020). Pediatric surgery can also be stressful to parents, 

and parental anxiety is believed to increase children's anxiety (Yun et al., 2015; 

Fincher et al, 2012).  

 
The prevalence of pediatric chronic postsurgical pain (CPSP) has been estimated 

to be between 11 to 38%, with different pain trajectories depicted by graphical 

representations of a patient's pain scores over observation (Batoz et al., 2016; 

Rosenbloom et al., 2019; Kannampallil et al., 2016).There is growing evidence 

that psychological factors such as pediatric perioperative anxiety and parental 
pain anxiety have a massive impact in the development of CPSP in children, but 

more research is needed to fully comprehend the role of perioperative anxiety and 

related states in predicting pediatric postsurgical pain (Rabbitts et al., 2017; 

Williams et al., 2017; Perry et al., 2018). A limited body of literature has examined 

the relationship between parents' satisfaction with the quality of pediatric health 

care and pain or anxiety management intervention in a pediatric surgical 
department (Mathias et al., 2021). Thus, by identifying the research gap in the 

area, the present study aimed to examine the parent satisfaction level with using 
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interventions to reduce pain and anxiety. All the aforementioned consequences 

could have cost implications for parents and institutions, which also affect the 

surgical outcome. Book and colleagues, reported that children and their parents 

need to be informed about the surgical procedure, anesthesia, potential pain 
concerns, and other procedures they might have during their hospital stay. 

Patients' perceptions of the quality of the services provided frequently lead to 

patient satisfaction (Book et al., 2020). Consequently, patient satisfaction is a key 

indicator of health-care quality in most countries. As a result, programs to create 

and improve satisfaction must be developed. However, the importance of 

satisfaction is increased when it can be promoted by reducing the anxiety of both; 
child and parent (Ghabeli et al., 2014).  

 

Various non- pharmacological interventions have shown that providing relevant 

patient information and proper distraction techniques before surgical operation 

can lower preoperative anxiety in children(Dai & Livesley, 2018; Fernandes et al., 
2014). To reduce children’s preoperative anxiety and improve children’s 

cooperation during the induction of anesthesia, pediatric staff have implemented 

a variety of distraction strategies. In hospitals, several distraction techniques are 

used to reduce children's anxiety prior to anesthesia induction; these techniques 

can also be used during parental separation(Härter et al., 2021; Sjöberg et al., 

2015).  
 

In San Diego, the Rady Children's Hospital has unveiled a program that uses 

remotecontrol luxury mini cars that allow children to "drive" themselves to the 

operating room. The cars at the Rady Children's Hospital are actually operated by 

a nurse or a doctor, and are part of a new program designed to make children 
more relaxed and relieve their anxiety before their procedures. Dr. Daniela 

Carvalho, medical director of surgical services at the hospital, reported that  "With 

this program, the children are having fun and their parents are seeing that they're 

relaxed and happy" (Thomson, 2017).  

 

Significance of the study  
 

Hospitalization and surgery can be traumatic experiences for children, and 

approximately 50% report high levels of anxiety. Preoperative anxiety has been 

linked to negative post-operative outcomes such as emotional disturbance, 

cognitive inefficiency, behavioral impairments, sleep disturbances, bad dreams 
and disobedience (Banchs and Lerman, 2014). As a result, reducing preoperative 

anxiety is a critical goal for pediatric staff. Therefore, the aim of the present study 

is to investigate whether the self-driving of children to an operating room can 

relieve preoperative children’s anxiety.  

  

Aim of the study  
 

The aims of the research were first to investigate whether the self-driving of 

children to an operating room could relieve their preoperative anxiety and pain, 

and second to assess parental satisfaction.  
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Research hypotheses  
 

H1: Preoperative children’s anxiety decreases after the implementation of 
children’s self-driving to the operating room as a distraction technique.   

H2: Preoperative children’s pain decreases after implementing children’s self-

driving to the operating room.  

H3: Parental satisfaction increases after the implementation of children’s self-

driving to the operating room.  

 
Operational definition  

 

Self-driving of children: the process in which children using Age-appropriate car 

with safety measures and driving themselves to certain place. This process is a 

part of a new program designed in San Diego children's hospital for children 
undergoing elective surgery to make children more relaxed before their 

procedures.   

  

Subjects and Methods  

 

Research design  
 

This study is quasi-experimental and focused on the evaluation of the 

effectiveness of children’s self-driving in reducing preoperative anxiety over a 3-

month period.  

  
Study Setting   
 

The study was conducted at the Children's Specialized Hospital, Nasr City, Cairo, 

Egypt.  Parents present at their children’s bedside were approached if the child 

met all inclusion criteria. The reason given for selecting the above mentioned 

setting, because flow rate of children undergoing elective surgery was high and it 
provide cover a wide range of children with different socio-demographic 

characteristics.  

  

Study sample  
 

A purposive sample of total of 60 children were recruited who met the inclusion 

criteria and all children were divided into the study group and control group 

using a random number table. The study was conducted between June and 

August 2021.   

 

Inclusion criteria  
 

1. Child was hospitalized in one of the two designated wards during the 

afternoon shift (2 PM to 8 PM).  

2. Child aged from 4–10 years old and undergoing elective surgery i.e., dental, 

eye, or Ear-Nose-   Throat (ENT) surgery, requiring general anesthesia.  
3. Parental and child approval to participate in the study.  
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Exclusion criteria 
 

1. Children under the age of four or above 10 years were excluded because 

they are not appropiate for self-driving intervention.  
2. Children with chronic illness, developmental retardation, mental disorder, 

epilepsy, or visual impairment.   

3. Child required emergency surgery or presence of routine surgical disease.  

 

Power analysis: Normal approximation using the Z statistic   

 
A = (1/q1 + 1/q0) = 4.0000   

B = (Zα+Zβ)2 = 3.8415  

 

Total group size = N = AB/(E/S)2 = 59.029  

With 1.96 Standard deviation of the outcome in the population   
Study group equal 30 and Control group equal 30 with a 95% level of confidence 

(β error = 5%), and a study power of 80% (β error=20%).  

  

Data collection tools 1) Demographic data and physiological assessment   
 

This tool consists of two parts: part (1) concerns the demographic data, which 
include  child initials, age, gender, diagnosis, type of surgery and, finally, 

information regarding use of analgesics. These data were extracted from the 

medical records. Part (2) is the physiological assessment, including heart rate, 

respiratory rate, and blood pressure.   

  
Modified Yale Preoperative Anxiety Scale    
 

Several scales have been developed to measure Pediatric Preoperative Anxiety 

(PPOA) and have been used for both clinical and research purposes. The Yale 

Preoperative Anxiety Scale (YPAS) was developed by Kain et al. (1995) and has 

been used in over 100 studies across a variety of health fields (Remo et al., 2016). 
It was subsequently revised by Kain et al., (1997) to create the modified Yale 

Preoperative Anxiety (mYPAS), which is a commonly used validated observational 

tool for children’s anxiety. The m-YPAS consists of 27 items divided into five 

domains of behavior: activity, emotional expression, state of arousal, vocalization, 

and use of parents. In this instrument, each domain is attributed a score between 
1 to 4, except for the vocalization domain, which is rated on  a 1–6 scoring 

system, with higher scores indicating a high level of anxiety. The m-YPAS has 

high inter-rater reliability; with agreement between observers ranging from 0.68 

to 0.86 and intra-observer weighted K agreement ranging from 0.63 to 0.90 (Kain 

et al., (1997).  

 
Faces Pain Scale-revised 

 

Children's pain was assessed using the Faces Pain ScaleRevised (FPS-R), 

developed by Hick et al. (2001) This scale comprises six child faces, ranging from 

a happy face to a grimace on both the front and back sides. The child points to a 
number from 0–10 to indicate the degree of pain that he/she is experiencing. 

Higher scores indicate greater pain. Pain assessment was conducted when the 



 

 

4799 

child expressed a willingness to cooperate. In this study, Cronbach's alpha was 

0.82. The validity of the FPS-R was supported by positive correlations with the 

Visual Analogue Scale (r = .92, N = 45) of Hick et al. (2001).  
  

Parent satisfaction questionnaire Short Form 

 

The parent satisfaction questionnaire (PSQ) contains 18 items used to assess 

parent satisfaction with the care provided. This questionnaire involves the 

parent's (or patient's) feedback on the care received. It is divided into seven 
subscales. Satisfaction with care is scored by a 5-level ordinal scale (1 = strongly 

agree to 5 = strongly disagree). High scores indicate satisfaction with received 

care. (Marshall & Hays, 1994).  

  

Data collection procedure   
 

An offecial letter was submitted from the faculty of nursing, Zagazig University to 

the director of Children's Specialized Hospital, Nasr City and it was attached with 

objective, hypotheses and methodology of the study. Once permission was 

granted to proceed with the study, eligible participants and their parents were 

informed about the study objective and related information. Participation was 
voluntary, and all data were anonymized. The parents were asked to provide 

written informed consent, and children gave their permission orally. After 

informed consent was provided, children were randomly allocated to the 

intervention group (n=30) or control group (n=30). Assessments were carried out 

at the following time points: (1) T1, in the children’s rooms at the surgical ward, 
before possible intervention; (2) T2, during the children’s journeys to the OR 

(while they drove themselves); (3) T3, in the pre-surgical area, where the children 

received their anesthesia. The primary outcome was change in the children 

preoperative anxiety levels, as measured by the modified Yale Preoperative Anxiety 

Scale (m-YPAS) and the measurement of the physiological variables both in ward 

and when the children approached the anesthesia room. Pain was assessed by 
the Faces Pain Scale-Revised (FPS-R). A secondary outcome was parent 

satisfaction.  

 

A pilot study  
 

The pilot study was conducted on 10% of the children (6 children) to ensure the 

clarity and test the feasibility of the research process; required modifications were 

subsequently carried out. Children included in the pilot study were involved in 

the current study.  

 

Ethical considerations  
 

The study received the approval of the pertinent Ethics Committee. Permission 

was obtained from the head of the surgery and intensive care unit at the hospital. 

The participating parents and their children received oral and written information 

about the study’s aim and structure when visiting the surgical unit. Participation 
was voluntary and the participants were informed that they had the right to 

withdraw at any time without explanation.  
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Statistical analysis   
 

Data were presented using descriptive statistics in the form of frequencies and 

percentages for qualitative variables, and means and standard deviations for 
quantitative variables. Statistical analysis was used to analyze data using SPSS 

version 21 (SPSS Inc., Chicago, IL, USA). The Shapiro–Wilk and Kolmogorov–

Smirnov tests were used to determine whether or not a variable follows a normal 

distribution; when the normal distribution of the data could not be assumed, the 

non-parametric Wilcoxon W Test and Spearman correlation coefficient were used 

instead. Qualitative variables were compared using the chi-square test whenever 
the expected value in one or more of the cells was larger than 2x2 cross-tables, 

and the Monte Carlo (MC) test was applied whenever the expected value in two or 

more of the cells was less than 5. Statistical significance was considered at p-

value <0.05.  

  
Results  
 

Table (1) shows the personal characteristics of the control and study children. 

Regarding age; it shows that (50% and 43.3%) of control and study children were 

less than 6 years with a mean age of (6.83±2.214 and 6.63±2.059) respectively. 

Regarding gender (53.3% and 66.7%) of the control and study children were male; 
in addition, (33.3% and 83.3%) of their surgeries were an ENT procedure and 

(63.3% and 100%) had their surgery without analgesics, with statistically 

significant differences between the two groups (p-value <0.05). With regards to 

mother’s level of education for the control and study groups, no significance 

differences were detected. Moreover, comparing the study group to the control 
group regarding overall parental satisfaction, the scale showed significant 

differences. In terms of satisfaction, parents in the study group had higher mean 

scores than parents in the control group (P<0.05).  

  

Figure (3) shows the heart rate of control and study children, revealing that 

76.7% and 83.3% respectively had a normal heart rate, while 23.3% and 16.7% 
had an abnormal heart rate. Regarding the blood pressure of control and study 

children, the same figure reveals that 63.3% and 70% respectively had normal 

blood pressure, whereas  36.7% and 30% had abnormal blood pressure.  Table (2) 

presents the level of anxiety between the control and study children. Regarding 

T1, the means of activity and emotional expression for the control and study 
groups respectively were (55.42±23.06 and 59.17±24.11), the means of 

vocalization were (44.44±21.41 and 47.78±19.93), the means of state of arousal 

were (49.17±23.00 and 52.50±20.08), the means of use of parents were 

(50.42±24.57 and 57.50±24.70), and the total anxiety means were (46.72±18.23 

and 55.22±18.24), with statistically insignificant differences between the two 

groups (p-value > 0.05). Regarding T2, there was a significant decrease of anxiety 
level among the study group compared to the control group. The means of activity 

and emotional expression for the control and study group respectively were 

(71.67±18.26 and 26.67±6.34, 76.67±17.29 and 32.50±11.65), the means of 

vocalization were (62.78±18.41 and 27.22±11.97), the means of state of arousal 

were (64.17±20.43 and 30.83±10.75), the means of use of parents were 
(69.17±15.65 and 30.00±13.77), and the total anxiety means were (68.89±11.80 

and 29.44±5.61), with highly statistically significant differences between the two 
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groups (p-value > .000). Regarding T3, there was a significant decrease of anxiety 

level among the study group compared to the control group. The means of activity 

and emotional expression between the control and study groups were respectively 
(85.83±25.16 and 40.83±17.96, 95.83±9.48 and 40.83±15.37), the means for 

vocalization were (84.44±26.96 and 34.44±13.08), the means for state of arousal 

were (88.33±22.49 and 35.00±14.08), the means for use of parents were 

(95.83±11.53 and 41.67±15.16), and the means for total anxiety were 

(90.06±13.99 and 38.56±10.13), with highly statistically significant differences 

between the two groups (p-value > 0.001).   
  

Table (3) shows the level of pain between the control and study children. 

Regarding T1; the means for pain level between the control and study groups 

respectively were (1.93±0.98 and 1.80±0.99), with statistically insignificant 

differences between the two groups (p value > 0.05). Regarding T2; there was a 
significant decrease of pain level among the study group compared to the control 

group whereas the pain levels between the control and study groups were 

(2.40±0.62 and 1.13±0.35), with highly statistically significant differences between 

the two groups (p-value > 0.001). Regarding T3, there was a significant decrease 

of pain level among the study group compared to the control group whereby the 

means of pain level were respectively (3.10±1.35 and 1.20±0.41), with highly 
statistically significant differences between the two groups (p-value > 0.001).  

  

Table (4) illustrates the correlation between personal characteristics, heart rate, 

blood pressure, and anxiety among the control and study groups. Older age 

children had a high level of anxiety during T1 among the control group, and 
female children had a higher level of anxiety during T2 among both the study and 

control groups. In addition, children on analgesics in the control group had a low 

level of anxiety during T1 and T2. In the control group, blood pressure increased 

whenever level of anxiety increased during T1 and T2.     

  

Table (5) highlights the correlation among personal characteristics, heart rate, 
blood pressure, and pain level between the control and study groups. Older age 

children had a high level of pain during T1, and younger children had a high level 

of pain during T3 in the control group; in the study group, older age children had 

a high level of pain during T2 and T3. Furthermore, children on analgesics in the 

control group had a low level of pain during T1 and a high level of pain during T3; 
in addition, blood pressure and heart rate increased whenever level of pain 

increased during T1 and T3 for children in the control group.    

 

Table (6) shows the correlation among level of anxiety and pain level between the 

control and study groups. In the control group, an increase in level of anxiety led 

to a high level of pain during T1 and an increase level of anxiety lead to low level 
of pain during T3, whereas in the  study group an increase in level of anxiety led 

to a high level of pain during T1, T2, and T3. In addition, in the control group an 

increase in level of anxiety during T3 led to a high level of pain during T3 and in 

the study group, an increase in level of anxiety during T3 led to a high level of 

pain during T2.  
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Discussion  
 

The study aimed to investigate whether the self driving of children undergoing 

elective surgery to the operating room could relieve their preoperative anxiety and 
pain compared with the standard information procedure. In the literature, several 

studies show the effectiveness of other non-pharmacologic approaches for 

reducing preoperative anxiety and pain that are provided by nurses or trained 

researchers, such as tablet interventions and virtual reality (Litman, 2016; 

Marechal et al., 2017; Seiden et al., 2014), video clips (Mifflin et al., 2012), and 

storytelling and coloring (Al-Yateen et al., 2016). To our knowledge, this study 
represents the first time that children’s self-driving has been used to  relieve 

children’s anxiety levels before elective surgery.  In this study, the characteristics 

of children and the mean anxiety score in the two groups before the intervention 

were not significant, which could affect children's anxiety levels. As a result, the 

participants were homogeneous with regards to age, gender, and mother’s 
educational level. The present study is similar to several studies that have used 

the m-YPAS as the gold standard for the measurement of observer-rated child 

anxiety (Rostami et al., 2022, Goldschmidt & Woolley, 2017; Lian-Gao et al., 

2014). Among the methods for reducing children’s preoperative anxiety, self-

driving is a safe, understandable, and appealing method that nurses can easily 

implement. In addition, it is considered a simple, low cost, and effective method. 
This study shows that in a sample of Egyptian children, the mean of anxiety in 

the intervention group after selfdriving to an operating room was reduced 

compared to the mean of the initial anxiety, whereas in the control group, there 

was a significant increase. The findings show that in the control group, after 

receiving routine care, the mean anxiety scores increased significantly compared 
to baseline; this finding is consistent with the result of previous studies (Rostami 

et al., 2022; Kim et al., 2015; Lee et al., 2013).  

  

The current study concords with the study of Ryu et al. in its finding that no 

significant difference of anxiety levels were measured with the m-YPAS among 

control and study groups at baseline (T1). At the holding area, both studies 
indicated that there are statistically significant differences in anxiety levels 

between control and study groups (T2). Unfortunately, it is not possible to make 

the same comparison regarding anxiety levels during pre-surgical area (T3) as 

Ryu et al. did not use the m-YPAS during this stage (Ryu et al., 2017; Ryu et al., 

2018). Moreover, the present study reveals that the parents of the study group 
were more satisfied than the parents of the control group after the intervention; 

this finding aligns with the findings of other studies which have found that pain 

intervention leads to higher parental satisfaction (Mathias et al., 2021). This 

study was limited by the fact that it did not examine the effect of self-driving 

without parental presence. The study's goal, however, was to see if the child's 

selfdriving to the operating room could reduce preoperative anxiety without 
requiring any changes to the hospital's standard care. However, the objective of 

the study was to test whether the child’s self-driving to operating room could 

relief preoperative anxiety without needing to modify the standard care used in 

the hospital. The second limitation is that the study involves children undergoing 

elective surgery (more specifically, dental, eye, and ENT surgery). Therefore, the 
results of this study might not be generalizable to other types of surgeries. The 

third limitation is that the study excluded children under the age of four years of 
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age on the premise that they would be unable to drive the car. As a result, the 

findings are only applicable to children aged four years and up. Children aged one 

to less than four years may require different distraction techniques.  
 

Conclusion and Recommendations  
 

Overall, the results of the present study show that children’s self-driving to the 

operating room was effective in reducing preoperative anxiety and pain in children 

aged 4 to 10 years as well as in increasing parent satisfaction. This intervention 
does not require special facilities and it can be offered to most children as a low-

cost, simple to implement, and effective approach to relieving anxiety in the 

preoperative area. Therefore, the authors suggest using children’s self-driving in 

the preoperative area prior to elective surgery to reduce anxiety and pain in 

children and also to improve surgical outcomes. In addition, it has high 
acceptance by children and parents.  
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Figure 1: Children drive themselves to operating room 
  

 
 

Figure 2: The flow chart of the research design with outcomes, tools,  and 

informants at each time point 
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Table 1: Personal characteristics of study and control groups  and parental 

satisfaction 

 

Parameter  
Control group  Study group  Statistical test  

N (30)  %  N (30)  %    P-value  

Age      

<6 years  15  50.0  13  43.3  1.393  .498  

6-8 years  6  20.0  10  33.3  

>8 years  9  30.0  7  23.3  

Mean and SD  6.83±2.214  6.63±2.059      

Gender        

Male   16  53.3  20  66.7  1.111  .292  

Female   14  46.7  10  33.3  

Type of surgery      

Adenoidectomy   0  0  1  3.3      

 Tonsillectomy    10  33.3  3  10.0  MC  .000**  

Dental surgery  9  30.0  1  3.3      

Eye surgery  1  3.3  0  0      

Other ENT procedures  10  33.3  25  83.3      

On analgesics     

Yes   11  36.7  0  0  13.469  .000**  

No   19  63.3  30  100      

Mother’s level of education 
n(%)  

   

Primary school  1(3.3)  1(3.3)    .812  

Diploma  8 (26.7)  6 (20.1)  

University  21(70)  23 (76.6)  

Parental satisfaction (Mean 

and SD) 

    

Overall satisfaction scale  61.71 (1.44)  66.83 (1.23)  t = 3.22, p < 0.011  

General satisfaction   7.53 (0.21)  8.30 ( 0.21)  t = 1.91, p = 0.069  

 
Figure 3: Percentage distribution of study and control groups according to their 

Heart Rate and Blood pressure 
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Table 2: Mean and standard deviation distribution of anxiety level for study and 

control groups according to their m-YPAS scores 
 

Parameter  

T1  Mann-Whitney U  

Control  Study  Z (P-value)  

x̄ ±SD  x̄ ±SD  

Pain T1*  
1.93±0.98  1.80±0.99  -.665  

(.506)  

Pain T2*  2.40±0.62  1.13±0.35  
-6.190  
(.000)**  

Pain T3*  3.10±1.35  1.20±0.41  -5.448  

(.000)**  

T1: the baseline assessment at surgical ward, T2: while the children drove to OR  
T3: the 3rd assessment at the pre-surgical area  
  

Table 3: Mean and standard deviation distribution of study and control groups 

according to their level of Pain 

 

 
T1: the baseline assessment at surgical ward, T2: while the children drove to OR  

T3: the 3rd assessment at the pre-surgical area  
 

Table 4: Correlation among personal characteristics, heart rate, blood pressure 

and anxiety (control and study groups) 

 

  

  

Parameter  

 Control    Study   

Pain_T1  Pain_T2  Pain_T3  Pain_T1  Pain_T2  Pain_T3  

Anxiety T1  
r  .595**  -.032  -.373*  .777**  .405*  .458*  

P value  .001  .869  .042  .000  .026  .011  

Anxiety T2  
r  .167  -.036  -.357  -.257  .128  .000  

P value  .378  .849  .053  .170  .499  1.000  

Anxiety T3  
r  -.181  .109  .361*  .033  .369*  .254  

P   .338  .566  .050  .862  .045  .176  
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Table 5: Correlation among personal characteristics, heart rate, blood pressure 

and pain (control and study groups) 

 

  

Paramet er  

 Control    Study   

Pain_T1  Pain_T2  Pain_T3  Pain_T1  Pain_T2  Pain_T3  

Age  
r  .395*  .075  -.826**  .299  .459*  .543**  

P value  .031  .692  .000  .108  .011  .002  

Gender  
r  -.094  -.121  -.158  .144  .347  .177  

P value  .620  .524  .405  .447  .061  .350  

Diagnosis  
r  -.102  -.157  .492**  .078  .150  .000  

P value  .591  .407  .006  .681  .428  1.000  

Surgery type  
r  .332  .169  .089  -.356  .171  -.218  

P value  .073  .372  .642  .054  .367  .247  

On analgesics  
r  -.518**  -.036  .666**  --  --  --  

P value  .003  .851  .000  --.  --.  --.  

HR  
r  -.174  -.224  .433*  .183  -.175  .000  

P value  .357  .233  .017  .334  .354  1.000  

BP  
r  .421*  .036  -.781**  -.089  -.043  .218  

P value  .021  .851  .000  .640  .822  .247  

  

Table 6: Correlation among anxiety and pain (control and study groups) 
 

  

Parameter  

 Control    Study   

tot.anexi. 

T1  

tot.anexi. 

T2  

tot.anexi. 

T3  

tot.anexi. 

T1  

tot.anexi.T 

2  

tot.anexi. 

T3  

Age  
r  .409*  .269  -.267  .011  -.138  -.029  

P value  .025  .151  .153  .952  .468  .879  

Gender  
r  .139  .500**  .192  .208  .370*  .245  

P value  .462  .005  .309  .270  .044  .193  

Diagnosis  
r  -.138  -.384*  -.057  .112  -.305  -.120  

P value  .467  .036  .766  .557  .101  .528  

Surgery type  
r  .240  -.090  -.255  -.375*  .351  .160  

P value  .202  .635  .174  .041  .057  .397  

On 

analgesics  

r  -.425*  -.619**  .031  --  --  --  

P value  .019  .000  .871  --  --  --  

HR  
r  .169  -.345  .156  .235  .072  -.070  

P value  .372  .062  .410  .210  .705  .714  

BP  
r  .481**  .493**  -.217  -.143  .022  -.258  

P value  .007  .006  .250  .450  .908  .169  
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