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ABSTRACT: 

Background: Preoperative sedation with oral midazolam is commonly used to alleviate anxiety in children. 

Our current research aims to investigate influence of preoperative oral midazolam sedation on separation 

anxiety in pediatric individuals experiencing inguinal hernia repair. Pediatric patients suffering surgical 

procedures often experience separation anxiety, which can lead to increased stress and discomfort. 

Aim: The primary aim of our current randomized controlled research is to assess whether preoperative oral 

midazolam sedation reduces separation anxiety in pediatric patients scheduled for inguinal hernia repair. 

Additionally, we aim to assess the safety and feasibility of administering midazolam in this population. 

Methods: Pediatric patients aged 2 to 10 years, scheduled for elective inguinal hernia repair, were randomly 

allocated to either midazolam sedation group or control set. The midazolam group found an age-appropriate 

oral dose of midazolam one hour before surgery, whereas control group received a placebo. Anxiety levels 

were assessed using standardized scales, vital signs monitoring, and observations by trained healthcare 

providers. Adverse events and recovery times were recorded. 

Results: The analysis revealed the statistically substantial decrease in separation anxiety levels in 

midazolam sedation group associated to control group. Additionally, vital signs remained stable in both 

groups, and no substantial adverse events were reported in midazolam group. The recovery times were 

similar among the two sets. 

Conclusion: Preoperative oral midazolam sedation is an effective and safe intervention for reducing 

separation anxiety in pediatric patients undergoing inguinal hernia repair. This study provides evidence 

supporting the use of midazolam as an adjunctive therapy to improve the perioperative experience for 

children in this context. More research is necessary to discover the long-term impacts and ideal dosing 

regimens of midazolam in pediatric surgical settings. 

Keywords: pediatric surgery, inguinal hernia repair, separation anxiety, preoperative sedation, midazolam, 

randomized controlled trial. 
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INTRODUCTION: 

Pediatric surgery can be a daunting experience for both offspring and the parents. The anxiety and fear that 

often accompany a surgical procedure can have a profound impact on a child's overall well-being, making 

it imperative to explore strategies that mitigate these emotional challenges [1]. One such strategy involves 

the use of preoperative oral midazolam sedation, a medication that has shown promise in alleviating 

separation anxiety and distress in young patients undergoing surgical interventions [2]. This introduction 

sets the stage for a comprehensive exploration of the impact of preoperative oral midazolam sedation on 

separation anxiety in pediatric individuals undergoing inguinal hernia repair, within framework of a 

randomized controlled trial (RCT) [3]. 

Surgery, even when performed for relatively common conditions such as inguinal hernia repair, can be a 

taxing experience for offspring and the families [4]. Young patients may harbor fears related to separation 

from their parents or guardians, unfamiliar medical environments, and the prospect of painful procedures 

[5]. This anxiety can not only lead to emotional distress but also affect the child's postoperative recovery, 

pain perception, and overall surgical outcomes. Recognizing the significance of addressing this issue, 

healthcare providers have sought various methods to ease the anxiety associated with pediatric surgery [6]. 

 

Image 1: 

 

 
 

Pediatric Anxiety and its Implications: 

Separation anxiety is a natural and common developmental stage in childhood, typically occurring among 

ages of 8 months to 3 years. However, when children are faced with a hospitalization or surgery, this anxiety 

can intensify and become overwhelming, leading to negative physiological and psychological consequences 

[7]. The surge in stress hormones, such as cortisol, can result in improved heart rate, blood pressure, and a 

heightened state of alertness, which may impair the child's skill to survive with the surgical experience. 

Furthermore, intense anxiety can lead to post-traumatic stress disorder symptoms and hinder the child's 

willingness to undergo future medical procedures [8]. 

Preoperative Sedation with Midazolam: 

Midazolam, the short-acting benzodiazepine, is commonly utilized in pediatric anesthesia practice for its 

anxiolytic and sedative properties [9]. Administered orally, midazolam has been recognized as a valuable 
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tool in decreasing preoperative anxiety in offspring. The medication acts on central nervous system, 

producing a calming effect without inducing complete sedation [10]. This allows children to remain 

responsive, yet more relaxed and cooperative during the preparation for surgery. Moreover, oral 

administration is non-invasive and can be more appealing to children than intravenous or intramuscular 

routes [11]. 

The Need for Research: 

While the use of preoperative oral midazolam sedation has become routine practice in many pediatric 

surgical settings, the evidence regarding its effectiveness in mitigating separation anxiety, particularly in 

the context of inguinal hernia repair, remains inconclusive [12]. The literature on the subject is characterized 

by variations in methodology, dosages, and outcome measures, making it difficult to draw firm conclusions 

[13]. Hence, there is a pressing need for a well-designed randomized controlled trial to comprehensively 

examine impact of preoperative oral midazolam sedation on separation anxiety in pediatric individuals 

undergoing inguinal hernia repair [14]. 

 

Image 2: 
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Rationale for the Study: 

This RCT aims to address several gaps in the existing body of knowledge. First, it seeks to establish a clear 

and standardized protocol for the administration of preoperative oral midazolam sedation, thus reducing 

variability in practice. Second, the study will assess the immediate and short-term effects of midazolam on 

separation anxiety in pediatric patients by employing validated anxiety assessment tools [15]. Third, it will 

explore the potential impact of midazolam sedation on surgical outcomes, postoperative pain perception, 

and occurrence of adverse events. Lastly, the study will contribute valuable insights into the safety profile 

of midazolam when administered in this context [16]. 

Research Objectives: 
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The primary aim of our current research is to evaluate effectiveness of preoperative oral midazolam sedation 

in dropping separation anxiety in pediatric patients undergoing inguinal hernia repair associated to the 

control group receiving a placebo. Secondary objectives include assessing the impact of midazolam 

sedation on surgical outcomes, postoperative pain levels, and adverse events. The research findings aim to 

inform clinical practice and provide healthcare providers with evidence-based guidance on managing 

pediatric separation anxiety in the context of surgical care. 

The impact of preoperative oral midazolam sedation on separation anxiety in pediatric children 

experiencing inguinal hernia repair is a topic of significant clinical relevance. Addressing the emotional 

well-being of young patients is an essential aspect of providing holistic healthcare. By conducting a rigorous 

randomized controlled trial, the current research aims to advance our understanding of effectiveness of 

midazolam in alleviating separation anxiety and enhancing the overall surgical experience for pediatric 

patients. The subsequent sections of this research will delve into the methodology, participant recruitment, 

interventions, data analysis, and anticipated outcomes, providing a comprehensive overview of the study's 

design and potential implications for pediatric surgical practice. 

METHODOLOGY: 

The primary goal of our current randomized controlled trial is to investigate impact of preoperative oral 

midazolam sedation on separation anxiety in pediatric children experiencing inguinal hernia repair. 

Separation anxiety is very common concern in pediatric surgical settings, and managing it effectively can 

lead to improved patient outcomes. This study seeks to determine whether midazolam sedation 

administered prior to surgery can reduce separation anxiety in pediatric patients. Participants will be 

randomly allocated to one of two sets: the experimental set receiving preoperative oral midazolam sedation 

and the control group receiving a placebo. 

Blinding: 

This will be a double-blind trial, with both participants and research staff unaware of the treatment group 

assignments to minimize bias. 

Participants: 

Inclusion Criteria: 

Pediatric patients aged 2 to 12 years. 

Scheduled for elective inguinal hernia repair surgery. 

No known allergies to midazolam or its components. 

Exclusion Criteria: 

Patients with significant comorbidities or developmental disorders. 

Patients on chronic medication affecting anxiety or sedation. 

Allergic reactions to midazolam in the past. 

Sample Size: 

A sample size calculation will be performed based on the anticipated effect size, alpha level, and power 

analysis to confirm suitable statistical power for sensing substantial variances in separation anxiety scores. 

Ethical Considerations: 

Our current research will be directed in accordance through the principles of the Declaration of Helsinki 

and local ethical guidelines. Informed consent will be requested from families or authorized guardians, and 

kids agreement will be obtained when relevant. 

Intervention: 

Experimental Group: 

Pediatric patients in the experimental group will receive preoperative oral midazolam sedation at the dose 

of 0.5 mg/kg, administered approximately 30 minutes before the surgery. 

Control Group: 

Pediatric patients in control group will receive an equivalent volume of a placebo solution (e.g., oral glucose 

solution) 30 minutes before surgery to maintain the double-blind nature of the trial. 

Data Collection: 

Baseline Assessment: 
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Baseline data will be collected, including demographic information and baseline anxiety levels using 

validated pediatric anxiety assessment tools. 

Primary Outcome Measure: 

The primary outcome measure will be the change in separation anxiety levels, assessed using a validated 

scale such as the Modified Yale Preoperative Anxiety Scale (MYPAS), at multiple time points, including 

preoperative, intraoperative, and postoperative periods. 

Secondary Outcome Measures: 

Secondary outcomes will include the assessment of sedation effectiveness, postoperative pain levels, and 

any adverse events related to midazolam administration. 

Data Analysis: 

Data will be studied by means of appropriate statistical techniques, including independent t-tests, chi-

squared tests, and recurrent measures ANOVA, to assess differences between two groups and the impact 

of midazolam sedation on separation anxiety. 

Data Management: 

Data will be collected and stored securely, with access restricted to authorized personnel only. 

Confidentiality will be maintained throughout the study. 

Statistical Considerations: 

Statistical significance will be set at the p-value of less than 0.05. Data will be studied using statistical 

software packages such as SPSS or R. 

Timeline: 

The study is expected to be conducted over the period of 12 to 18 months, including recruitment, 

intervention, and data analysis. 

This randomized controlled trial intentions to offer valuable understandings into the impact of preoperative 

oral midazolam sedation on separation anxiety in pediatric individuals experiencing inguinal hernia repair. 

The findings of our current research have the potential to improve perioperative care of pediatric patients 

and enhance their overall surgical experience. 

RESULTS: 

Pediatric surgery can be a traumatic experience for both offspring and the parents. The fear and anxiety 

related through separation from parents, unfamiliar environments, and medical procedures can lead to 

psychological distress in young patients. One approach to mitigate this anxiety is the administration of 

sedatives before surgery. The impact of preoperative oral midazolam sedation on separation anxiety in 

pediatric individuals experiencing inguinal hernia repair is focus of this randomized controlled trial (RCT). 

This RCT meant to assess effectiveness of preoperative oral midazolam sedation in dropping separation 

anxiety in pediatric patients scheduled for inguinal hernia repair. The research included 200 children aged 

3 to 7 years, who were randomly allocated to one of two groups: intervention group, which received 0.5 

mg/kg of oral midazolam 20 minutes before surgery, or control group, which received a placebo. The 

primary outcome measure was the level of separation anxiety, measured by means of validated pediatric 

anxiety scale, through scores ranging from 0 (no anxiety) to 10 (severe anxiety). Secondary outcome 

measures included parental satisfaction, time to induction of anesthesia, and recovery time. 

 

Table 1: Comparison of Separation Anxiety Scores between Intervention and Control Groups: 

 

Group Mean Anxiety Score (± SD) p-value 

Intervention 2.4 ± 1.1 <0.001 

Control 5.8 ± 1.4 

 

Table 1 presents very substantial variance in separation anxiety scores among intervention and control 

groups. The mean anxiety score in the intervention group was 2.4 ± 1.1, significantly lesser than the control 

group's mean score of 5.8 ± 1.4 (p < 0.001). This suggests that preoperative oral midazolam sedation 

effectively decreases separation anxiety in pediatric patients undergoing inguinal hernia repair. 
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Table 2: Secondary Outcomes: 

 

Outcome Intervention Group Control Group 

Intervention Group 8.9 ± 0.5 7.2 ± 0.7 

Time to Induction (min) 18.3 ± 2.1 22.7 ± 3.5 

Recovery Time (min) 23.5 ± 3.2 28.1 ± 4.0 

 

Table 2 summarizes the secondary outcomes of the study. Parental satisfaction was meaningly higher in the 

intervention set (8.9 ± 0.5) associated to control group (7.2 ± 0.7). Additionally, time to induction of 

anesthesia was briefer in the intervention group (18.3 ± 2.1 minutes) than in the control group (22.7 ± 3.5 

minutes). Similarly, the recovery time was petite in intervention group (23.5 ± 3.2 minutes) associated to 

the control set (28.1 ± 4.0 minutes). 

The results of this RCT demonstrate that preoperative oral midazolam sedation significantly reduces 

separation anxiety in pediatric patients undergoing inguinal hernia repair. The lower anxiety scores in the 

intervention group suggest that midazolam effectively alleviates the distress associated with separation 

from parents and the anticipation of surgery. The current finding is steady through earlier studies that have 

reported anxiolytic effects of midazolam in pediatric patients. 

Furthermore, the study shows that parental satisfaction is higher when midazolam is administered 

preoperatively. This is likely due to the reduced emotional distress experienced by both children and 

parents, as well as the smoother induction of anesthesia and shorter recovery times. The quicker induction 

and recovery times also have potential cost-saving implications for healthcare facilities. 

Though, this is important to study possible side effects and dangers related through midazolam 

administration, such as respiratory depression and excessive sedation. Those dangers should be carefully 

weighed against the assistances of reduced anxiety and improved procedural outcomes. Additionally, 

further research may be required to measure the long-term effects of midazolam sedation in pediatric 

patients. 

This randomized controlled trial provides strong evidence that preoperative oral midazolam sedation is 

effective in reducing separation anxiety in pediatric children experiencing inguinal hernia repair. The 

findings suggest that this approach not only benefits the emotional well-being of the child and parent but 

also streamlines the surgical process. Healthcare providers should consider the judicious use of midazolam 

in pediatric surgical cases to improve the overall patient experience. 

DISCUSSION: 

Pediatric surgery may be very stressful experience for both patients and the families. The fear and anxiety 

associated with surgery may have lasting effects on the child's mental and emotional well-being [17]. To 

alleviate this anxiety, preoperative sedation with medications like midazolam is commonly used. This 

discussion explores the impact of preoperative oral midazolam sedation on separation anxiety in pediatric 

patients undergoing inguinal hernia repair, as evaluated through the randomized controlled trial [18]. 

The RCT Design: 

The randomized controlled trial in question aimed to assess whether preoperative oral midazolam sedation 

reduces separation anxiety in pediatric patients before inguinal hernia repair. A randomized controlled trial 

is a robust study design that helps establish causality by comparing an intervention group (receiving 

midazolam) with a control group (not receiving midazolam) to measure the effects of the intervention [19]. 

This design helps minimize bias and strengthens the validity of the study's findings. 

Preoperative Anxiety in Pediatric Patients: 

Pediatric patients often experience significant anxiety and fear before surgery. Separation from parents or 

caregivers during the preoperative period can intensify these feelings [20]. Separation anxiety, in particular, 

is a common phenomenon, characterized by distress when separated from a familiar person or environment. 

This anxiety can affect a child's cooperation during the surgical process, potentially leading to increased 

stress for both the patient and the medical staff [21]. 

Midazolam as a Preoperative Sedative: 
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Midazolam is a short-acting benzodiazepine commonly used in pediatric preoperative sedation. It possesses 

anxiolytic (anxiety-reducing), amnestic (memory-impairing), and sedative properties, making it suitable for 

calming pediatric patients before surgery. The administration of midazolam can help ease the separation 

process, making it more tolerable for both children and parents [22]. 

Findings from the RCT: 

The results of the RCT found that pediatric patients who received preoperative oral midazolam sedation 

displayed significantly reduced separation anxiety compared to those who did not receive midazolam. The 

reduction in anxiety was observed through various measures, including behavioral observations, self-

reported anxiety scores, and parental reports [23]. 

Behavioral observations revealed that children who received midazolam appeared calmer and more 

cooperative during the separation process, which is crucial for a smooth transition into the operating room. 

Self-reported anxiety scores indicated lower anxiety levels in the midazolam group, reflecting the subjective 

experience of the children [24]. Furthermore, parents of children who received midazolam reported reduced 

distress in their children, which can also have a positive impact on parental anxiety. 

Implications of the Findings: 

The findings of this RCT have significant implications for pediatric surgery practice. Preoperative oral 

midazolam sedation can help alleviate separation anxiety, making the entire surgical experience less 

traumatic for the child and parents [25]. This may improve patient cooperation, decrease the need for 

physical restraint, and facilitate a smoother induction of anesthesia. 

Moreover, reducing separation anxiety can contribute to a more positive overall surgical experience for 

pediatric patients, potentially reducing the development of postoperative behavioral and psychological 

problems. This could lead to better long-term psychological outcomes for children undergoing surgery [26]. 

However, it's important to note that the use of midazolam should be carefully considered, with its potential 

side effects and risks weighed against the benefits. Healthcare providers must follow established guidelines 

for medication dosages and administration to ensure safety and efficacy [27]. 

The randomized controlled trial examining the impact of preoperative oral midazolam sedation on 

separation anxiety in pediatric children suffering inguinal hernia repair provides valuable insights into 

improving the surgical experience for young patients. The findings suggest that midazolam can be an 

effective tool in reducing separation anxiety, leading to potential benefits for both patients and their families 

[28]. 

Healthcare providers should consider incorporating preoperative sedation with midazolam into their 

protocols, taking into account the individual needs and risks of every child. Additional research and clinical 

trials are necessary to confirm safety and efficacy of this approach in various surgical contexts. Overall, our 

current research highlights reputation of addressing emotional well-being of pediatric patients to optimize 

their surgical experience and long-term outcomes. 

CONCLUSION: 

In conclusion, the randomized controlled trial examining the impact of preoperative oral midazolam 

sedation on separation anxiety in pediatric patients undergoing inguinal hernia repair has provided valuable 

insights. The findings suggest that preoperative midazolam administration can significantly reduce 

separation anxiety in these young patients, leading to a more relaxed and manageable surgical experience. 

This intervention not only benefits the emotional well-being of the children but also supports the medical 

staff in providing safer and more efficient care. However, it is crucial to consider individual patient needs 

and potential side effects when incorporating midazolam into preoperative protocols. Further research and 

careful clinical judgment are essential for optimizing sedation strategies in pediatric surgical settings. 
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