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A B S T R A C T 

Objective: To evaluate virtual reality glasses versus premedication with oral midazolam, and their effect 

on separation anxiety and postoperative behavioural changes in children experiencing dental rehabilitation 

under general anaesthesia. Introduction: Several children suffer anxiety when experiencing dental 

rehabilitation under general anaesthesia, which may be caused by separation from parents, and negative 

anticipation of surgical procedures. Midazolam (MDZ) is a generation of Benzodiazepines that have been 

widely used as a premedication. Whereas distraction is a common technique used to reduce pain and anxiety 

during short invasive procedures. Methodology: This was a randomized clinical trial; children aged 4-6 

years who were healthy, uncooperative, and planned to be treated using general anaesthesia were randomly 

distributed between two groups (Group I), using the Virtual glasses and (Group II), given oral midazolam. 

The baseline heart rate (HR) was recorded twice. Ease of separation was assessed for all the participants 

using the Parental Separation Anxiety Scale (PSAS). The Postoperative behavioural changes were scored 

using (PHBQ) Questionnaire after 24 hours and 14 days after the operation. Results: Regression analysis 

showed that the type of intervention was non-significantly associated with the acceptability of separation. 

Males showed significantly less acceptable separation than females. There was a statistically significant 

increase in the heart rate readings in both groups when compared before and after separation. The parent-

reported child morbidity following the surgery showed no significant difference except when regarding the 

children “who were upset at mentioning doctors, dentists or hospitals” where (P=0.000). Conclusion: VR 

and premedication with oral midazolam were both effective strategies for controlling preoperative anxiety 

in children during parental separation, with lots of advantages when using the VR distraction approach. 

                                                                                        © 2022 Amel M. Ali. Published by Spring Library.  

1. Introduction 

 

Several children suffer anxiety when experiencing dental rehabilitation 

under general anaesthesia in the preoperative holding area, as well as in 

the operating room before anaesthetic induction [1, 2]. Preoperative 

anxiety may be caused by separation from parents, unfamiliar 

surroundings, or negative anticipation of surgical procedures. Many 

children manifest preoperative anxiety by appearing fearful, breathing 

deeply, trembling, and crying prior to surgery [3]. Preoperative anxiety 

leads to an increase in the heart rate as well as the development of post-

operative negative behaviour, especially when difficulties in anaesthetic 

induction are encountered [4, 5]. Common postoperative behavioural 

changes include separation anxiety, nightmares, upset on announcing to 

doctors, and sometimes loss of appetite [2, 3]. Kain et al. showed that 

67% of children had behaviour alteration after surgery and this persisted 

for 6 months in 20% and for 1 year in 7% of the evaluated children [2]. 

 

To reduce the incidence of preoperative anxiety in children, 

anaesthesiologists have used different strategies, including 

premedication, parental presence during anaesthetic induction, music 

therapy, and clown doctors [6, 7]. Some of these interventions were used 

frequently, whereas others were used less frequently because of adverse 

side effects, time restraints, or deferral in anaesthetic induction [6, 8]. 

 

Midazolam (MDZ) is a generation of Benzodiazepines and is considered 

one of the premedication drugs that have been widely used in the field 

of medicine and dentistry. It has a rapid onset, short duration of action, 

and anxiolytic effect [9]. Its mechanism of action is supposed to be 
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through specific receptors to which midazolam has twice affinity 

compared to all other benzodiazepines. Commonly associated side 

effects with Midazolam are delays in hospital discharge [10] and 

maladaptive postoperative behavioural alterations [11-13]. Additionally, 

oral administration of a medicament is not easy because of children’s 

refusal to swallow unpalatable drugs.  

 

Distraction is a common technique used to reduce pain and anxiety 

during short invasive procedures. It draws attention away from painful 

or unpleasant stimuli or any negative circumstances [14]. Medical and 

dental studies have shown that virtual reality glasses (VR), effectively 

reduce pain and anxiety, providing true drug-free sedation by 

overwhelming and reassuring patient’s awareness, a process called 

involuntary mindfulness [15].  

 

El-Sharkawi et al. [16] found that VR eyeglasses effectively distract the 

child from anticipated pain during the local anaesthetic injections, 

compared to the undistracted control group. Ram et al. [17] reported that 

VR eyeglasses were a successful technique during dental treatment as 

less fear and anxiety were reported with distraction. Furthermore, Frere 

et al. [18] reported that VR eyeglasses successfully reduced pain and 

anxiety, heart rate, and shortened treatment time.  

 

The use of distraction technologies in the alleviation of anxiety seems to 

be growing universally, but there is no sufficient available data in the 

literature about using a VR device to isolate both auditory and visual 

senses from the perioperative environment during induction of 

anaesthesia. Thus, the present study was conducted to assess the effect 

of a novel pre-procedural application of the VR distraction technique on 

anxiety and post-operational behaviour changes. A null hypophysis was 

postulated that both techniques (VR and Midazolam) would have a 

similar effect on anxiety and postoperative behavioural changes. 

 

2. Objective 

 

The aim of this study was to evaluate the distraction of virtual reality 

glasses versus premedication with oral midazolam and to assess their 

effects on the separation anxiety and post-operative behaviour of 

children experiencing dental rehabilitation under general anaesthesia. 

 

3. Methodology 

 

This was a randomized clinical trial with a 1:1 parallel design. The study 

was set and reported according to the CONSORT guidelines [19]. 

Ethical approval for the study was obtained from the Research Ethics 

Committee, Faculty of Dentistry, Alexandria University, (IRB 0010556) 

- (ORG 0008839). The study purpose was conducted in full accordance 

with the Helsinki declaration. Risks and benefits were explained to the 

parents/caregivers and informed consent was obtained before initiation 

of the trial. The study was conducted for children undergoing full dental 

rehabilitation in the Special Dental Care Unit of General Anaesthesia in 

the Faculty of Dentistry, Alexandria University. 

 

3.1. Sample Size Estimation  

 

A sample size of 36 patients per group (total sample of 72) was the 

minimum enough required sample to detect a standardized effect size (d) 

of 0.61 of the primary outcomes. When using the Parental Separation 

Anxiety Scale (PSAS) as statistically significant with 80% power 

(β=20%) and at a significance level of 95% (α=0.05) Sample size per 

group was increased to 45 (+20%) to control for attrition bias [20].  

 

3.2. Participants  

 

Children aged 4-6 years who were healthy, ASA physical status I / II 

[21] and showing uncooperativeness (Frankl Scale rating 1&2) [22], and 

with no previous exposure to general anaesthesia were recruited for the 

study. The participants had to have comparable caries experience 

according to the WHO criteria [23]. Children with any mental, visual or 

auditory impairment were excluded from the study. 

 

3.3. Randomization and Allocation Concealment  

 

Permuted block randomization with variable block size was carried out 

for random allocation of the two groups. Allocation was in blocks to 

ensure that both study groups had an equal number of children. The list 

of allocations was generated prospectively using random allocation 

software. Each allocation was represented by a code (the serial of the 

unit in the study) and the group name. The allocation was sealed by a 

dental assistant in sequentially numbered opaque envelopes and was 

given to the senior supervisor. When the investigator wanted to enroll a 

new participant, the dental assistant notified the supervisor who provided 

the envelopes. The investigator took the next-in-line envelope and wrote 

the name of the eligible participant on it. At the time of intervention, the 

investigator opened the sealed envelope and retrieved the allocation. 

 

3.4. Participant Enrollment and Grouping 

 

Out of the 125 children that were examined between November 2019 

and March 2020. Twenty-five children were excluded, as they did not 

meet the inclusion criteria. While ten children had undergone previous 

surgical operations such as tonsillectomy and were thus considered not 

eligible. Ninety children, following the inclusion criteria, were involved 

in the study. They were randomly distributed between the two groups, of 

whom 45 were assigned to the Virtual glasses’ distraction group (group 

I) and the other 45 were assigned to the oral midazolam group (group II). 

 

3.5. Patient Selection 

 

Children following the inclusion criteria were selected. Demographic 

data and medical history were recorded, and a dental examination was 

performed. Caries scoring was done using the World Health 

Organization (WHO) criteria to ensure comparable caries experience 

[23]. The anaesthesiologist performed a medical examination and gave 

the preoperative instructions, one to two days prior to the operation, 

 

3.6. Intervention and Outcome Assessments 

 

Before parental separation, the baseline heart rate (HRI) was measured 

in the holding area by the investigator, who was previously trained and 

calibrated for the heart rate measurement using the pulse oximeter. 

Kappa values for inter-rater reliability was 0.71, which represented a 

substantial (good/very good) reliability [24, 25]. when assessing all 

variables. Preoperatively, in the holding room, the children in group I 
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was asked to choose one of their favorite cartoon film from several age-

appropriate films that were installed. For standardization, each child 

watched the film for 10 minutes while sitting with the parent and during 

parental separation. Then investigator escorted the child to the operating 

room while watching the film until the induction of anaesthesia. 

Whereas, in-group II, oral midazolam 0.5 mg/kg diluted in 10 ml of 

apple juice was administered 30 minutes before the operation. The 

investigator made sure that the child drank all the required amount of 

juice. After 30 minutes, the child was introduced to the operatory. 

 

After separation from parents and before induction of the anaesthesia, 

ease of separation was recorded for all the participants in both groups by 

observing the child’s behaviour using the Parental Separation Anxiety 

Scale (PSAS) [26, 27]. The heart rate (HR2) was once more measured 

before induction. The same investigator measured both (PSAS) and heart 

rate for standardization and exclusion of any inter-rater bias. The (PSAS) 

is a 4-point scale, where: score 1: child separates easily, score 2: child 

whimpers, but is easily assured (not clinging to parents), score 3: child 

cries and cannot or is difficult to be assured, and score 4: child cries and 

clings to parents. A score of 1&2 was considered "acceptable separation" 

and a score of 3&4 was considered “unacceptable separation”. 

 

Induction was carried out via a facemask and all the children were 

nasally intubated to facilitate the dental treatment without barriers. All 

patients received the same anaesthetic agent and followed the same 

anaesthetic protocol [28]. The anaesthesiologist was monitoring the vital 

signs during the operation using the Vancouver sedative recovery scale 

for children [4]. After recovery, the child was accompanied by his/her 

parent, who was instructed to closely observe their children the whole 

day. Postoperative behavioural changes were measured using the Post 

Hospitalization Behavioural Questionnaire (PHBQ) [4, 29] after 24 

hours and 14 days after post-operation. The main researcher assessed the 

behaviour by interviewing the parents through the telephone. 

 

The PHBQ consisted of four questions concerning whether the child 

became upset when someone mentioned doctors, dentists, or hospitals. 

Was the child seeking more attention, had the child had bad dreams at 

night or had the child suffered poor appetite? The questionnaire was 

proved to be valid and reliable by content validity index (CVI) statistics. 

A panel of 10 experts reviewed the items and identified the items 

necessary for retention based on content validity [24, 25].  

 

3.7. Statistical Analysis 

 

Data were analyzed using IBM SPSS (Statistical Package for Social 

Science) program for statistical analysis (version 21). Normality was 

checked using descriptive statistics, plots, and the Kolmogorov-Smirnov 

test of normality, and all variables showed non-normal distribution, so 

non-parametric statistics were adopted. Quantitative variables were 

described using minimum, maximum, median, and inter-quartile ranges, 

while categorical variables were described using frequency and 

percentage of the total. Comparisons were carried out between the two 

study groups using the Mann-Whitney U test, while comparisons 

between different time points of the same group were made using the 

Wilcoxon Signed-Rank test. The Chi-square test was used to compare 

qualitative variables between the two study groups and Monte Carlo 

correction was carried out when indicated. Binary logistic regression 

was done to assess the association of PSAS categories (acceptable versus 

non-acceptable) with different independent variables. Odds ratio (OR) 

and 95% confidence intervals (CI) were calculated. Significance was set 

at p-value < 0.05. 

 

4. Results 

 

Ninety children were enrolled in the study, and one patient in the oral 

midazolam group dropped out due to expelling a bad-tasting drug as 

reported by the child whose outcomes were not recorded. Thus, the final 

analysis was performed on 89 children, 45 in group I and 44 in group II. 

The study groups were comparable with respect to the sociodemographic 

background, age, gender, and weight. There was no significant 

intergroup difference regarding ASA physical status, Frankl behaviour 

rating scale, or caries experience (Table 1). 

 

Table 1: Sociodemographic background of the children in the virtual reality glasses and midazolam groups. 

Socio demographic Data Virtual-Reality Glasses Group I 

(n=45) 

Oral-Midazolam Group II 

(n=44) 

Test-of Significance 

Gender 

• Male 

• Female 

 

25 (55.56%) 

20 (44.44%) 

 

22 (50.00%) 

22 (50.00%) 

 

X2
(df=1)=0.276 

p=0.600 NS 

Age (years) 

• Min-Max 

• Mean ± S.D 

• Median (IQR) 

 

3.00-6.00 

4.36±0.681 

4.08 (4.00-5.00) 

 

3.50-6.00 

4.53±0.752 

4.04 (4.00-5.00) 

 

Z(MW)=0.695 

 

p=0.487 NS 

Residence of participants 

• Urban 

• Rural 

 

35 (77.78%) 

10 (22.22%) 

 

29 (65.91%) 

15 (34.09%) 

 

X2
(df=1)=1.551 

p=0.213 NS 

Father occupation 

• Manual worker 

• Professional 

• Teacher 

 

35 (77.78%) 

8 (17.78%) 

2 (4.44%) 

 

31 (70.458%) 

8 (18.188%) 

5 (11.368%) 

 

X2(
df=2)=1.517 

p(MC)=0.522 NS 

Mother occupation 

• Housewife 

 

41 (91.11%) 

 

38 (86.36%) 

 

X2(
df=2)=0.769 
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• Professional 

• Teacher 

2 (4.44%) 

2 (4.44%) 

4 (9.09%) 

2 (4.55%) 

p(MC)=0.781 NS 

Weight (Kg) 

• Min-Max 

• Mean ± S.D 

• Median (IQR) 

 

10.0-26.0 

17.44±2.996 

17.00(15.50-19.00) 

 

8.00-25.00 

16.46±3.86 

16.50 (14.00-18.00) 

Z(MW)=1.446 

 

p=0.148 NS 

Physical status according to ASA 

• I 

• II 

 

24  

     (53.33%) 

21 (46.67%) 

 

23  

     (52.27%) 

21 (47.73%) 

 

X2
(df=1)=0.010 

p= p=0.920 NS 

Frankl rating scale 

• Scale 1 

• Scale 2 

 

22 (48.89%) 

23 (51.11%) 

 

22 (50.00%) 

22 (50.00%) 

X2
(df=1)=0.011 

p=0.917 NS 

Caries experience 

dmf  score Mean (SD) 

DMF score Mean (SD) 

 

7.45 (0.75) 

8.40 (0.55) 

 

7.50 (0.72) 

8.50 (0.58) 

Z=0.277 

p= p=0.781 NS 

 

df: degree of freedom; MC: Monte Carlo corrected significance; KS: Kolmogorov-Smirnov test of normality; MW: Mann-Whitney U test; *: Statistically 

significant (p<0.05); NS: Statistically Not Significant (p>0.05). 

 

Comparing both study groups for each score separately, there was a 

statistically significant difference concerning the parent separation 

anxiety scale (p=0.034). While when evaluating the rating as acceptable 

(1-2) and unacceptable (3-4), thirty-nine children achieved acceptable 

separation in each group, with no significant difference between the two 

groups (P =0.085) (Table 2). Binary logistic regression was done to 

assess the association of PSAS categories (acceptable versus non-

acceptable) with different independent variables. Odds ratio (OR) and 

95% confidence intervals (CI) were calculated. 

 

Table 2: Ease of separation between virtual reality glasses group and midazolam group using the parental separation anxiety scale. 

Parental separation anxiety scale (PSAS) Score criteria VR glass group I 

(n=45) 

Midazolam   

group II (n=44) 

Test-of Significance 

1. Child separates easily 

2. Child whimpers, but is easily assured 

3.Cries and cannot or is difficult to be assured. 

4. Crying and clinging to parents 

32 (71.11%) 

7 (15.56%) 

5 (11.11%) 

1 (2.22%) 

22 (50.00%) 

17 (38.64%) 

2 (4.55%) 

3 (6.82%) 

 

X2
(df=3)=8.294 

p(MC)=0.034* 

PSAS 

• Acceptable 

• Non-acceptable 

 

39 (86.67%) 

6 (13.33%) 

 

39 (88.64%) 

5 (11.36%) 

 

X2
(df=1)=0.080 

p=0.778 NS 

• Min-Max 

• Median (IQR) 

1-4 

1.00 (1.00-2.00) 

1-4 

1.50 (1.00-2.00) 

 

Z(MW)=1.717 

p=0.085 NS 

df: degree of freedom; MC: Monte Carlo corrected significance; *: Statistically significant (p<0.05), NS: Statistically Not Significant (p>0.05). 

 

Regression analyses showed that the type of intervention was non-

significantly associated with the acceptability of separation. Males 

showed significantly less acceptable separation than females (OR = 0.16, 

95% CI = 0.03, 0.80 and OR = 0.09, 95% CI = 0.01, 0.58, in the 

unadjusted and adjusted models, respectively). All other background 

variables and confounders showed no significant associations with 

parental separation anxiety (Table 3). Regarding the heart rate, there was 

no significant difference in the baseline (HRI) and after-parent 

separation (HR2) readings between the virtual reality glasses and the oral 

midazolam groups (P=0.633 and 0.484 respectively). Regarding each 

intervention group separately, there was a statistically significant 

increase in the heart rate readings when compared before and after parent 

separation (P= 0.000 and 0.000, respectively) (Table 4). 

 

The parent-reported child morbidity after 24 hours following the 

surgery, showed that there was no significant difference observed in the 

child’s behaviour between the two groups concerning “the time spent by 

the child to get hold of his/her parent’s attention” where (P =0.117). 

Regarding children “having bad dreams or waking up crying” there was 

no significant difference observed between the two groups where 

(P=0.122). There was also no significant difference observed between 

the two groups regarding the children “having poor appetite” where 

(P=0.061). On the contrary, there was a significant difference observed 

between the two groups regarding the children “who were upset at 

mentioning doctors, dentists or hospitals” where (P=0.032) (Figure 1). 
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Table 3: Binary logistic regression for the association of PSAS categories (acceptable versus non-acceptable) with different factors.  
Unadjusted model Adjusted model 

OR (95% CI) P value OR (95% CI) P value 

Interventions VR versus Midazolam 1.20 (0.34, 4.26) 0.78 1.86 (0.40, 8.76) 0.43 

Gender Male versus females 0.16 (0.03, 0.80) 0.001* 0.09 (0.01, 0.58) 0.01* 

Age in years 1.60 (0.70, 3.66) 0.26 2.12 (0.46, 9.72) 0.33 

Weight in kilograms 1.04 (0.87, 1.25) 0.70 0.99 (0.74, 1.33) 0.96 

Residence Urban versus rural 0.65 (0.17, 2.42) 0.52 0.28 (0.05, 1.61) 0.16 

Father occupation Manual worker 0.35 (0.06, 2.08) 0.25 0.10 (0.007, 1.46) 0.09 

Professional 0.17 (0.01, 2.26) 0.18 0.06 (0.002, 1.46) 0.08 

Teacher Reference category 

Mother education Housewife versus working 1.30 (0.15, 11.42) 0.81 1.18 (0.06, 22.15) 0.91 

OR: Odds Ratio; CI: Confidence Interval; *: statistically significant at p value <0.05; Model X2: 14.00; P value: 0.12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Parental reported child morbidity after 24 hours and 14 days following general anaesthesia. 

 

Table 4: Comparison of Heart Rate (beats/min) between group I and group II. 

Heart Rate (HR) VR glass group I 

(n=45) 

Midazolam group II 

(n=44) 

Test of Significance 

Heart rate (1) (beats/min) 

o Min-Max 

o Mean ± S.D 

o 95% CI of the mean 

o Median (IQR) 

o KS test of normality 

 

85-147 

113.47±13.811 

109.32-117.62 

110.00 

D=0.118, p=0.129 NS 

 

91-150 

111.52±12.615 

107.69-115.36 

110.50 

D=0.138, p=0.036* 

 

 

Z(MW)=0.477 

p=0.633 NS 

Heart rate (2) (beats/min) 

o Min-Max 

o Mean ± S.D 

 

90-155 

118.71±13.493 

 

94-175 

122.07±18.096 

 

 

Z(MW)=0.699 
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o 95% CI of the mean 

o Median (IQR) 

o KS test of normality 

114.66-122.76 

117.00 

D=0.119, p=0.124 NS 

116.57-127.57 

121.50 

D=0.194, p=0.000* 

p=0.484 NS 

Wilcoxon Signed Ranks Test Z=4.195 

p=0.000* 

Z=4.979 

p=0.000* 

 

df: degree of freedom; KS: Kolmogorov-Smirnov test of normality; MW: Mann-Whitney U test; *: Statistically significant (p<0.05); NS: Statistically Not 

Significant (p>0.05). 

 

After 14 days, there was no significant difference observed in the child’s 

behaviour between the two groups assessing “the time spent by the child 

to get hold of his/her parent’s attention” where (P =0.200). Regarding 

children “having bad dreams or waking up crying” there was no 

significant difference observed between the two groups where 

(P=0.249). Concerning the children “having poor appetite”, there was a 

significant difference observed between the two groups where 

(P=0.007). Also, there was a significant difference observed between the 

two groups regarding the children “who were upset at mentioning 

doctors, dentists or hospitals” where (P=0.000) (Figure 1). 

 

5. Discussion 

 

A considerable percentage of pediatric patients do not cooperate in the 

dental chair, with obstacles to providing high-quality dental care. In such 

situations, the dentist has to rely on advanced methods of behaviour 

guidance such as sedation or general anaesthesia. Those children may 

exhibit problems such as increased anxiety and post-operative behaviour 

complications. The present research was conducted to study the effect of 

virtual reality glasses versus oral midazolam upon separation anxiety as 

well as post-operative behaviour of children experiencing dental 

rehabilitation. Studies showed that increased preoperative anxiety is 

associated with poorer postoperative outcomes, including increased pain 

and apprehension. It is also associated with increased maladaptive 

behaviours such as sleep difficulties, evil dreams, and loss of appetite 

[30].  

 

In the present study, both evaluated groups were comparable as all the 

participants were selected from an institution that was regarded as an 

ultimate referral center serving Alexandria governorate and the 

surrounding urban and rural regions, thus ensuring similarity of the 

social background of all participating children. 

 

In the Virtual Reality glasses study group, most of the children (71%) 

were easily separated, whereas, in the midazolam group (39%) of the 

children were whimpering and not easily reassured. This could be due to 

the indulgence of the children of the VR group in the cartoon videos that 

diverted their attention from the surrounding environment. Moreover, 

VR glasses are created in 10 minutes in a virtual environment where the 

child is in full immersion and less attention is available for pain or 

anxiety [31, 32]. Administering oral midazolam needs 30 minutes time 

for optimal sedative effect before induction of anaesthesia. This time 

may be a considerable drawback delaying the surgical procedure [33, 

34]. Furthermore, the bitter taste is another side effect that was thought 

to be hidden by mixing the medicament with fruit juice, even though; 

one patient dropped out in the current study due to medicament 

reluctance. On the other hand, viewing animated cartoons had no side 

effects, and less time was spent preparing the child for the operation. It 

was also observed that the parents themselves were more relieved when 

their children were distracted from the surrounding stressed 

environment. 

 

In coincide with the current study, Patel et al. [14] found that children 

aged 4 to 12 years who played with a Handheld video game VG, had less 

anxiety at induction of anaesthesia than children who had only their 

parents present. Additionally, Ryu et al. [35] reported that VR exposure 

had been applied to make patients feel at ease. In contrast, Kerimoglu et 

al. [36] found no difference between video glasses, midazolam, or a 

combination of both to prevent anxiety during anaesthesia induction. 

 

Regarding ease of separation as assessed by the PSAS, it was observed 

that the children in both groups achieved acceptable separation where 

most of them were easily separated without crying or clinging to their 

parents. This finding is further supported by the regression analyses, 

where the type of intervention was non-significantly associated with 

more acceptable separation criteria. Regarding gender, the regression 

analysis revealed that males significantly showed less acceptable 

separation anxiety (SA) than females. All other background variables 

and confounders showed no significant associations with parental 

separation anxiety. This finding was in agreement with previous studies 

proving that anxiety is a unique internalizing problem for male children, 

alarming clinicians to be more attentive to identify these symptoms in 

the male children population [37, 38].  

 

The physiological measurements of pulse rate and oxygen saturation of 

arterial haemoglobin have been well recognized as related to anxiety 

perception; thus, they are considered methods for objectively evaluating 

behavioural anxiety levels in children [39]. In the current study, the heart 

rate was assessed before and after parental separation, where the 

readings increased significantly in both interventions indicating that 

separation has an influence on the child’s anxiety. This finding is 

inconsistent with the results reported by Ko J S et al. [40] as they found 

that anxiety was correlated with elevations in physiological 

measurements of heart rate. Similarly, pulse rate as a reflection tool of 

anxiety was used by Al-Halabi [41], who found a statistically significant 

difference (p=0.043) in pulse rate between the group watching a tablet 

versus patients treated with conventional behaviour management 

techniques. According to the hospital’s regulations, the parents in the 

present study were not allowed to accompany their children beyond the 

preoperative holding area. This might have added a limitation and a 

negative effect on the child’s fear and anxiety. 

 

Regarding the child’s postoperative behaviour, VR glasses distraction 

was found to be superior to oral midazolam, which had a negative 

psychological influence on the patient’s behaviour, as the children were 

still affected by the remembrance of the doctors, and dentists as well as 

the hospital setting. This confirms the advantage of using the distraction 

that prevented the classical conditioning upon pairing the conditioned 



Virtual Reality Glasses versus Midazolam in Alleviation of Child’s Anxiety during Dental Rehabilitation: Randomized Controlled Clinical Trial              7 

 

Journal of Dental and Oral Biology doi:10.47496/sl.JDOB.2022.01.01       Volume 3(1): 7-8 

stimulus (doctors, dentists, and hospitals) and the unconditioned 

stimulus reflex (anxiety). This is in accordance with Rosenbaum [42], 

who emphasized the importance of helping the child to develop 

appropriate coping strategies to get better behaviour in stressful 

situations using distraction. Moreover, McGraw and Kendrick [10] 

demonstrated that midazolam was associated with an increased 

incidence of adverse behavioural consequences after surgery. On the 

other hand, some studies hypothesized that midazolam-related amnesia 

would be useful for avoiding psychological trauma by limiting the 

postoperative behavioural changes [42]. 

 

Based on the findings of the present study, the null hypothesis was 

accepted. In addition, it was concluded that VR and midazolam 

premedication were both effective strategies for controlling preoperative 

anxiety in children during parental separation, with lots of advantages 

when using the atraumatic VR distraction approach. Consequently, 

virtual reality glasses could be used as a safe alternative when 

medication is unavailable or inappropriate and that distraction with 

virtual reality glasses is a promising tool not fully utilized in dentistry. 

Finally, preventing and limiting distress prior to surgery remains a 

priority for the majority of children experiencing dental rehabilitation 

under general anaesthesia. 
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