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Abstract   

 

Background. To evaluate how effective preparatory interventions for pediatric day surgery are at 

reducing parents’ anxiety and stress and children’s pain and fear. 

 

Methods. A systematic review was conducted according to Joanna Briggs Institute (JBI) guidelines 

and reported using the PRISMA 2020 checklist. PubMed, CINAHL (EBSCO), Scopus, Medic and 

Web of Science were screened for original research published up until December 2020, while Mednar 

and EBSCO Open Dissertations were used to identify any relevant grey literature. The 

methodological quality and risks of bias were evaluated according to JBI guidelines by two authors. 

The eligibility criteria were parents of a preschool (2–6-year-old) child going through day surgery 

with preparatory interventions, outcomes measured anxiety, stress (parent), fear and pain (child), and 

randomised controlled trial (RCT). 

 

Results. Two thousand and three hundred and fourteen RCTs were screened. Fifteen studies 

(including 1514 participants) were chosen for narrative synthesis of parental anxiety and stress and 

children’s fear and pain. Nine studies underwent a meta-analysis of parental anxiety (n = 970). The 

interventions were categorized as functional, informative or a combination of both. Four interventions 

reduced parents' anxiety while two significantly alleviated children’s postoperative pain. The 

interventions found to be effective combined various ways of providing information. The meta-

analysis did reveal a statistically significant impact on parents’ anxiety (SMD = 0.22, 95% Cl [0.03, 

0.41], z = 2.28, p = 0.023). None of the studies dealt with parental stress or fear in children.  

 

Conclusions. The studied interventions used various preparatory approaches, some of which were 

effective at reducing parental anxiety. More RCT studies are needed to find the most effective 

methods for preparing parents and their children for day surgery. 

 

Relevance to Clinical Practice. Preparation for day surgery through appropriate interventions can 

reduce anxiety among parents and postoperative pain in children.  

 

Funding information. This research has received grants from the Research Foundation of the 

Mannerheim Child Protection Union and the Society for Research in Nursing Sciences. 

 

Registration  

This review was registered in PROSPERO, the International Prospective Register of Systematic 

Reviews (CRD42021227547). 

 

Keywords: Ambulatory Surgical Procedures, Parents, Preoperative Care, Preoperative Period, 

Anxiety, Fear, Pain, Systematic Review, Randomized Controlled Trial, Meta-Analysis. 

 

What does this paper contribute to the wider global community? 

• Healthcare professionals need evidence-based knowledge on what kinds of interventions for 

pediatric day surgery are effective at reducing parents’ anxiety and stress and children’s pain 

and fear. 

• Parents’ anxiety and children’s pain related to day surgery can be reduced using appropriate 

preparation approaches, which show the best results when developed using evidence-based 

knowledge. 
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1. INTRODUCTION 

 

Every year, more than five million paediatric child patients in the United States are estimated to 

participate in planned day surgery or diagnostic procedures  (Pomicino et al., 2018). This number is 

considerable when looking at a worldwide scale. Pediatric day surgery has become increasingly 

popular for practical reasons: a carefully thought out day surgery is cost-effective, competitive as 

well as safe and meaningful for the family (Boles, 2016). This type of surgery affords the family the 

opportunity for a quick return home and to normal life, usually within one day (Wright et al., 2010). 

Moreover, day surgery reduces the number of hospital infections (Fortier et al., 2015).  

Preparing a child for day surgery is partly the responsibility of the parents. The aim of preparation is 

to increase children’s and parents’ knowledge, improve co-operation between the child and health 

care personnel, and provide the child with social support. These premises allow the child and parent 

to enter the procedure without fear, anxiety or stress (Chang et al., 2020). Nevertheless, parents often 

experience anxiety and stress that they can pass on to the child, ultimately manifesting as pain and 

fear (Carlsson & Henningsson, 2018; Gabriel et al., 2018; Pomicino et al., 2018). This is a natural 

response to a new situation, with parents experiencing guilt, unawareness, separation anxiety and a 

lack of control (Buyuk & Bolişik, 2018). The situation is complicated by the fact that parents have 

diverse roles in preparing their child for day surgery; for example, they need to bear responsibility, 

make important decisions and support the child (Chang et al., 2020; Healy, 2013). The situation can 

become even more challenging due to children's active imaginations and fears (Lee et al., 2013). The 

concept of day surgery and the procedure itself may be difficult for a child to understand (Boles, 

2016). In addition, children often experience fear, anxiety and pain before the procedure (Justus et 

al., 2006), which can impart negative effects on the procedure and recovery from day surgery 

(Copanitsanou & Valkeapää, 2014). This can be explained by the fact that children do not have the 

physical and intellectual means to deal with the situation, which translates to fear and anxiety about 

the procedure (Boles, 2016). Children who experience preoperative anxiety and fear also experience 

more pain after the procedure, usually need more medications and recover slower from the procedure 

than children who have been well-prepared and do not experience considerable anxiety or fear (Kain 

& Wang, 2007). 

Previous studies of how children and parents are prepared for day surgery have explored a wide range 

of ages, with the children between 0-16 years of age (Pomicino et al., 2018). According to these 

studies (Chahal et al., 2009), parents experience more preoperative anxiety than children. The 
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evidence behind the preparation interventions varies. Descriptions of the interventions designed to 

prepare children and adults for day surgery vary greatly, with Chang et al. (2020) stating that the 

current knowledge base is incomplete. Previous research has evaluated how hospital visits, parental 

presence, along with various guidance materials and interventions, such as games, clown doctors and 

caregivers, prepare preschool children and their parents for day surgery (Bailey et al., 2015; Chartrand 

et al., 2017; Dionigi et al., 2014; Kain & Wang, 2007). Other studies have investigated how 

audiovisual materials and messaging applications influence parental anxiety (Bailey et al., 2015; 

Chartrand et al., 2017; Dionigi et al., 2014; O’Conner-Von, 2008). Most often, providing adequate, 

and correctly timed information is the challenge. Traditionally, a family will receive a preparatory 

phone call the day before the procedure. In this case, the family is left with little time to get acquainted 

with the information and prepare for the procedure, which can increase anxiety and stress among 

parents as well as fear among children (Fortier et al., 2015). 

 

To the best of our knowledge, there is a lack of systematically gathered research evidence concerning 

the effectiveness of day surgery preparation interventions for preschool children’s pain and fear and 

their parents’ anxiety and stress. Previous systematic literature reviews have focused on the 

preoperative preparation of either older children (Rantala et al., 2020) or pediatric patients with a 

wide age range (0-18 years old) (Chow et al., 2016; Kim et al., 2019). In addition, previous reviews 

have often described the effectiveness of individual interventions, e.g., audiovisual (Chow et al., 

2016), web-based mobile (Rantala et al., 2020) or technology-based (Kim et al., 2019) approaches, 

on either anxiety among children (Chow et al., 2016; Rantala et al., 2020) or parents’ satisfaction 

with the quality and/or quantity of information they receive (Rantala et al., 2020). This systematic 

literature review differs from earlier or ongoing systematic literature reviews in that it investigates 

how preparatory information is provided, and what effects this information has on parents’ anxiety 

and children’s fear and pain. This type of information is relevant, as knowledge about which 

interventions are most effective will help practitioners develop appropriate approaches for preparing 

parents and children for day surgery, which can be expected to continue to become increasingly 

popular in the near future. 

 

The aim of the current review was to evaluate how effective preparatory interventions for paediatric 

day surgery are in reducing parents’ anxiety and stress and children’s pain and fear. Three specific 

research questions were addressed: 

1. What kind of interventions are used for preparing preschool children and their parents for 

day surgery? 
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2. How effective are these interventions in reducing parents’ anxiety and stress for paediatric 

day surgery? 

3. How effective are these interventions in reducing children’s fear and pain for paediatric day 

surgery? 

 

2 METHODS 

 

A systematic review and meta-analysis of randomized controlled trials were conducted according to 

Joanna Briggs Institute guidelines (Aromataris & Munn, 2020). The Preferred Reporting Items for 

Systematic Reviews and Meta-analysis (PRISMA) statement was applied for reporting the selection 

process of the articles (Centre for Reviews and Dissemination, 2009; Liberati et al., 2009; Page et al., 

2021) (See Supplementary File 1, 2). This review was registered in PROSPERO, the International 

Prospective Register of Systematic Reviews (CRD42021227547). No protocol was published for this 

systematic review. 

 

2.1 Search strategy 

Data retrieval was carried out by an informant scientist and the search was conducted in December 

2020. Prior to the final review, a scoping search was carried out to verify the effectiveness of the 

identification of relevant research, the exclusion criteria and the planned keywords (Aromataris & 

Riitano, 2014). Data searches were performed on five electronic databases: PubMed; CINAHL 

(EBSCO database); Scopus; Medic; and Web of Science. Searches were also conducted in 

PsycArticles, Cochrane, Eric, and the Institute of Electrical and Electronics Engineers (IEEE) 

databases, but these did not identify any new studies. The searches were not subject to time or 

language restrictions. The search terms applied for each database are presented in Table 1. The key 

Medical Subject Headings (MESH) terms and CINAHL headings were applied in the searches 

whenever possible. Synonyms were combined using the AND and OR operators. The Mednar (North 

Grey Literature Collection) database and EBSCO Open Dissertations (an open-access database built 

to assist researchers in locating both historic and contemporary dissertations and theses) were 

screened with the terms (preoperative OR “pre-operative” OR surg*) AND (parent OR parents) AND 

(“randomized controlled trial” OR rct OR rcts) to identify any relevant grey research.  

 

Insert Table 1.  
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2.2 Inclusion and exclusion criteria  

A search method was devised to identify studies that met the inclusion criteria – which were created 

based on the PICOs (population, intervention, comparator and outcomes) format. The eligibility 

criteria were as follows: (P) parent involved in day surgery process for a preschool (2–6-year-old) 

child, (I) drug-free intervention used to prepare the parent and child for day surgery and guidance 

interventions, (C) control group, traditional preparation, (O) certain postintervention outcomes 

measured (anxiety and stress for parents and/or fear and pain for children) and (s) RCT (randomised 

controlled trial). Two authors screened all the relevant titles and abstracts against the inclusion 

criteria. Any disagreements between the reviewers were resolved through discussion or by involving 

a third reviewer. Studies that were not within the PICOS method and did not provide full text were 

excluded. (Table 2). The study selection was documented using the Zotero web-based research 

management tool. The results of the searches and selection process were reported in the PRISMA 

flow diagram (Moher et al., 2009) (Figure 1). Data concerning the author(s), year of publication, 

country, participants, study purpose, intervention and main findings were extracted from the studies 

included in this review (Centre for Reviews and Dissemination, 2009). 

 

Insert Table 2. 

Insert Figure 1. 

 

2.3 Quality appraisal 

A total of 15 original randomized controlled trials (RCTs) underwent quality appraisal, which two 

researchers (H.K, H.R) independently conducted according to Joanna Briggs Institute guidelines (JBI, 

2018; Table 3). At the end of the appraisal, they discussed any possible differences in opinion, along 

with the grounds for rejection or inclusion in the study, until an agreement was reached. 

 

Insert Table 3. 

 

2.4 Data analysis and synthesis 

Narrative analysis was conducted using 15 studies, while nine of these studies underwent a meta-

analysis because they shared parents’ anxiety – measured through the STAI (State-Trait Anxiety 

Inventory) or APAIS (the Amsterdam Preoperative Anxiety and Information Scale) – as a common 

outcome variable. In this review, parents’ anxiety refers to anxiety which is experienced between the 

period when the child is moved into the operating room and the operation is finished (the parent is in 

the waiting room during this time). The quantitative data used in the meta-analysis was checked by 
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two researchers. The meta-analysis concerned one outcome because no other common outcome 

measures were used across multiple studies, i.e., the identified studies applied heterogeneous outcome 

measures. The STAI anxiety measurement is a validated, two-part adult self-reported anxiety meter 

developed by Spielberger et al. (1983). Robinson et al. (2018) used a six-question metric developed 

from the STAI to measure parental anxiety, which can be compared to a 20-question metric that has 

previously been found to be reliable (Marteau & Bekker, 1992). APAIS is another self-reported six-

item validated questionnaire. Each question is rated on a five-point Likert’s scale, where a value of 

one indicates “not anxious at all” and five translates to “extremely anxious” (Vergara-Romero et al., 

2017). In the meta-analysis performed in this review, the mean values and standard deviation for 

STAI or APAIS represent the results reported for the intervention and control groups in previous 

RCTs. A total of six studies were excluded from the meta-analysis (parents’ anxiety) because they 

did not measure parental anxiety or the results could not be directly converted to correspond to the 

STAI results. A meta-analysis of children’s pain could not be performed because the results were 

presented as classified, median or images. Performing a meta-analysis of one study by Chartrand et 

al. (2017) would not have been justified (Appendix 2). Parental stress and children’s fear were not 

measured in any of the studies. 

 

The statistical heterogeneity of previously reported results was estimated using I2 values, which 

ranged from 0 – 100 %. I2 indices of 25 %, 50 %, and > 75 % indicated low, moderate, and high 

heterogeneity, respectively, in the results (Higgins, 2003). The meta-analysis effect sizes were 

calculated for all individual scores using standardized mean differences (SMD) with Cohen's d value, 

e.g., Cohen’s d values of 0.2 – 0.5, 0.5 – 0.8, and >  0.8 can be interpreted as small, medium, and 

large effects, respectively (Cohen, 1992). A random effects meta-analysis was then used to pool the 

SMDs, presented with the 95 % confidence interval (CI), between the intervention and control groups. 

In the sensitivity analysis, we repeated the meta-analysis by omitting one study in each turn. The 

threshold for statistical significance was set to p < 0.05. The results were presented as a forest plot 

(Figure 2) describing the effect sizes of individual studies and the pooled effect size, along with the 

corresponding confidence intervals. Publication bias was studied with an Egger test (Deeks et al., 

2019).  

 

Insert Figure 2. 
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3 RESULTS  

 

3.1 Search outcomes 

A total of 2314 original studies were identified from the five databases, 777 of which were duplicates. 

The remaining 1537 original studies were screened by title (n = 1537), abstract (n = 95) and full text 

(n = 37) by two independent reviewers (H.K, H.R). After applying the eligibility criteria, 15 RCTs 

remained for the review. This information is presented in figure 1. 

3.2 Study characteristics 

The current review included fifteen RCT studies that were conducted in ten different countries of 

which nine were high-income countries and one an upper middle-income country. The research 

covered the following types of day surgery: ear, nose and throat surgery, general surgery, urology, 

eye surgery, plastic surgery and orthopedics. The procedures were mainly performed under general 

anesthesia. The sample sizes ranged from 47 to 78. See Appendix 1 for detailed information. 

 

3.3 Risk of bias  

The studies received quality assessment scores ranging from 5 to 11 points (Aromataris & Munn, 

2020); Table 3). No studies were rejected based on the quality assessment. All of the studies included 

in the review were considered to be of high methodological quality (JBI points average = 6) (Table 

3) and demonstrated sufficient homogeneity for meta-analysis.  

 

Ten studies provided detailed descriptions of random sequence generation (Table 3). Four studies 

reported that they used drawing of lots, sealed envelopes, block or clustered randomised to meet 

allocation concealment methods standard. Eleven studies demonstrated an unclear risk of allocation 

concealment. Blinding was carried out in only a few studies (see Table 3, questions 3, 4 and 5). These 

described the performance and detection bias. The attrition and reporting bias are reported in Table 

3. 

 

Insert Table 3. 

 

3.4 Characteristics of the described interventions  

The described interventions were divided into those that were only meant for parents (n = 9) and 

those that were targeted to parents but also included preparation material for children (n = 6). The 

interventions were further divided into functional interventions (n = 1), informative interventions (n 
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= 10), and interventions with both functional and informative features (n = 4) (Table 4). Most of the 

studies tested the described interventions in the pre-operative period, i.e., when the parents and their 

children were waiting for their day surgery treatment. However, as an exception, one study tested the 

effectiveness of an intervention aimed at parents during the children’s operations Robinson et al. 

(2018) while another study tested how effective an intervention was after the operation had finished 

(Kobal et al., 2020). 

 

Insert Table 4. 

 

3.5 Outcome measures 

In thirteen studies, parental anxiety was the primary outcome, as well as a secondary outcome in one 

study. Parental stress was not measured in any of the studies. Parental anxiety was measured using 

several reliable indicators, including STAI, APAIS, HAM – A (Hamilton Anxiety Rating Scale), and 

VAS (Visual Analogue Scale for Anxiety or Visual Analogue Scale). The most common measure 

was STAI, which was used in nine studies. The number of measurements (STAI) in each study varied 

from two to five. 

 

Children’s pain was measured by a nurse in five studies and self-reported by the child in three studies 

(Appendix 1). Moreover, Kobal et al., (2020) assessed children’s pain based on parent responses to 

the Parents’ Postoperative Pain Management (PPPM) scale. Chartrand et al. (2017) measured 

children's pain with the Modified Children's Hospital of Eastern Ontario Pain Score (mCHEOPS), 

which takes into account the painkillers administered to the child and the time it takes the child to 

recover to pre-operative levels. The Faces Pain Scale-Revised (FPS – R) meter was used when the 

child was under five years of age (Fincher et al., 2012). In a study by Fortier et al., (2015), a nurse 

assessed children's pain using the Pediatric Anesthesia Emergence Delirium Scale (PEAD), while 

children self-assessed their pain using a numerical scale ranging from 1 to 10. Children’s fear was 

not measured in any of the studies. 

 

3.6 Effectiveness of interventions  

 

3.6.1 Parental anxiety 

Of the studies included in this review, six reported that the tested intervention statistically 

significantly reduced anxiety among parents, while nine studies did not find significant differences 

between the intervention and control groups (Appendix 1). The results of the meta-analysis revealed 



10 

 

that four interventions statistically reduced STAI among adults. A coloring intervention significantly 

decreased parental anxiety (p < 0.0001) (Robinson et al., 2018), while the combination of a video and 

a flyer also effectively reduced anxiety (Wakimizu et al., 2009) among parents in the intervention 

group (p = 0.017). A video which depicted and simulated children's perioperative experiences was 

effective at reducing parents’ anxiety, with the intervention and control groups differing significantly 

(p = 0.0310) in terms of measured anxiety (Cassady et al., 1999). Berghmans et al. (2012) found that 

a video shown to parents and children significantly reduced parents’ anxiety (both in terms of the 

STAI and APAIS) between the first and last measurement points (p < 0.05). Landier et al. (2018) 

reported that talking to parents about the risks and possible complications of the procedure, discussing 

being in the hospital and postoperative care environment, and providing parents with a supportive 

pamphlet significantly reduced parent's anxiety. The researchers found that the intervention and 

control groups differed in two measures of anxiety, i.e., VAS (p = 0.0001) and APAIS (p = 0.015). 

Talking to parents about the risks, the complications of the procedure for children, being in the 

hospital and postoperative care and giving a pamphlet supporting the speech reduced the parent’s 

anxiety significantly. A significant difference could be shown between the intervention group and the 

control group on the VAS (p = 0.0001) and on the APAIS (p = 0.015). (Landier et al., 2018.) 

 

Of the nine studies involved in the meta-analysis, five reported that the described intervention had no 

statistically significant effect on parental anxiety. For example, Carlsson & Henningsson, (2018) 

found that parental anxiety did not decrease following a scheduled pre-operative visit to the hospital. 

More specifically, parents in both the control and intervention groups demonstrated a significant (p 

< 0.05) rise in situational anxiety from the time point when the parent and child sat together in the 

waiting room to the time point when the parent had left their child in the OR (operating room) and 

returned to the waiting room (Carlsson & Henningsson, 2018). Furthermore, the PPIA preparation 

(video-based parent preparation intervention for parental presence during induction of anaesthesia) 

intervention provided through an iPad did not produce differences in parental anxiety between the 

intervention and control groups (p = 0.12) (Bailey et al., 2015). The WebTIPS program (an 

empirically based, tailored, innovative, web-based preoperative preparation programme), which was 

presented by Fortier et al. (2015) and targeted at parents, grouped preparation modules in a similar 

way. Moreover, parents who read a pamphlet and watched a video about the child induction phase 

did not report any reductions in anxiety during the surgery (Zuwala R & Barber KR, 2001). 
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3.6.2 Pooled analysis of parents’ anxiety and sensitivity analysis. 

The meta-analysis was conducted on nine studies that applied STAI to evaluate the effectiveness of 

interventions developed to reduce parental anxiety. In the meta-analysis, the pooled SMD 

(Standardized mean difference) was 0.19 (95 % CI -0.02, 0.41). The interventions presented by 

Berghmans et al. (2012), Wakimizu et al. (2009) and Landier et al. (2018) showed the largest effect 

sizes, i.e., SMDs of 0.40 and 0.57, respectively. Moreover, the meta-analysis demonstrated significant 

heterogeneity (Chi2 = 17.35, I2 = 53.9%, p = 0.027). The pooled effect was statistically significant 

(SMD = 0.22, 95% Cl [0.03, 0.41], z = 2.28, p = 0.023). Sensitivity analyses in which one study was 

omitted at each turn also all returned results indicating that the pooled SMD was not statistically 

significant (pooled SMDs varied from 0.17 to 0.31). The combined SMDs remained statistically 

significant across in six analyses p < 0.05. The forest plot of the effect sizes of the original studies 

and pooled effect sizes are presented in Figure 2.  

 

A study excluded from the meta-analysis, (Fincher et al., 2012) reported statistically significant 

effects on parent anxiety. According to the multivariate analyses performed by Fincher et al. (2012), 

presenting the instruments that will be used in the procedure and allowing parents to get familiarized 

with them reduces parents’ anxiety. Of the other five studies excluded from the meta-analysis 

(Appendix 2), three did not report the tested intervention to significantly reduce parental anxiety 

(Chartrand et al., 2017; Cumino et al., 2013; Dionigi et al., 2014). A clown intervention did not 

significantly influence parental anxiety among members of either the intervention (median 49; range 

24 – 79) or control group (median 55; range 30 – 65) (Dionigi et al., 2014). Furthermore, guardians 

who were provided information and a pamphlet about anesthesia did not demonstrate reduced anxiety 

relative to parents in the control group  reduced anxiety relative to parents in the control group based 

on median HAM – A meter scores (Cumino et al., 2013). Furthermore, a virtual tour and video of the 

hospital did not significantly reduce parents’ anxiety. More specifically, the VAS values measured 

for the intervention and control groups did not significantly differ across various time points, i.e., 

before entering the recovery room (p = 0.66), five minutes after arrival (p = 0.66), and five minutes 

after waking up (p = 0.66) (Chartrand et al., 2017). Guidance provided by an anesthesiologist, as well 

as the possibility to complete a survey related to anesthesia in children did not reduce parents’ anxiety 

(Kain et al., 1997). 

 

3.6.3 Parental stress 

Parental stress was not measured in any of the studies. 
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3.6.4 Children’s postoperative pain  

Pain among children undergoing day surgery was measured in five studies, which could not be 

combined with a meta-analysis (Appendix 2). Two studies reporting results that were statistically 

significant (Appendix 1). For example, presenting the instruments and a tour of the hospital had an 

effect on children’s pain. This approach yielded significantly lower maximum pain scores in the 

intervention group (median 2 (IQR 5)) relative to the control group (median 4 (IQR 4)) (p = 0.001). 

(Fincher et al., 2012.) Additionally, Chartrand et al., (2017) reported that parents in the intervention 

group took advantage of the information they received and used more positive reinforcement, 

distraction and relaxation interventions than parents in the control group. Children in the intervention 

group also had lower levels of pain (mCHEOPS score; Mean 1.51; SD 1.89) in the recovery room (p 

= 0.27) than children in the control group (Mean 2.06; SD 2.36) (Chartrand et al., 2017). 

 

Of the research that covered children’s pain, three interventions did not significantly impact 

children’s pain (Bailey et al., 2015; Fortier et al., 2015; Kobal et al., 2020). A PPIA intervention 

delivered through an iPad did not significantly affect children’s pain according to FLACC (the Faces, 

Legs, Activities, Cry and Consolability) measurements (intervention group: mean 2.8, IQR (the 

interquartile range) 0.0 – 5.5; control group: mean 2.0, IQR 0.0 – 5.0; p = 0.73). There were also no 

differences in self-reported postoperative pain (FPS – R measure) between the intervention (mean 

2.0; IQR 0.0 – 7.5) and control (mean 2.0; IQR 0.0 – 6.0) groups (p = 0.80) (Bailey et al., 2015). 

Furthermore, the WebTips program had no effect on children’s pain. More specifically, neither 

numerical (intervention group: median 0, IQR 0.67; control group: median 0.38, IQR 1.76) nor PEAD 

metric (intervention group: mean 12.3, SD 2.8; control group: mean 13.6, SD 2.9) assessments of 

pain differed significantly between the two groups of pediatric patients. (Fortier et al., 2015.) 

According to Kobal et al. (2020), written and oral information about postoperative pain treatment that 

was given to parents did not significantly influence children’s pain and/or the use of medications 

(Kobal et al., 2020). 

 

3.6.5 Children’s postoperative fear  

Children’s fear was not measured in any of the studies. 

 

3.7 Publication bias 

Publication bias was performed for nine out of fifteen studies that reported this outcome (Sterne et 

al., 2011). Visual inspection of the funnel plot (Figure 3) did not demonstrate asymmetry (Egger test, 

z = -1.08, p = 0.28). 
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Insert Figure 3.  

 

4. DISCUSSION  

 

According to this review, a wide variety of interventions are currently being used to prepare families 

for pediatric day surgery. However, only some approaches demonstrate statistically significant 

reductions in parents' anxiety. The outcome of a meta-analysis of the identified studies suggests that 

these interventions led to a reduction in anxiety consistent with a small effect size. The combined 

SMDs of sensitivity analyses did not remain statistically significant across all analyses (combined 

SMDs ranged from 0.17 to 0.31). The preparatory interventions found to be effective combined 

different methods of providing information, such as written and spoken information, digital media, a 

preparatory hospital visit and an opportunity to talk to the hospital staff. 

 

Information about child pain care was included in an application for parental preparation (Bailey et 

al., 2015), a DVD (digital versatile disc) (Chartrand et al., 2017), an acquaintance visit (Fincher et 

al., 2012), and an animated website (Fortier et al., 2015). According to Chartrand et al. (2017), an 

informational DVD – which covered topics such as the role of parents in the hospital, operating room, 

and recovery room – encouraged parents to take responsibility for their child's care. Parents know 

their children very well and are the best resource for treating the child's pain and supporting the child, 

both of which will accelerate the child's recovery from surgery. Also, good preparation methods can 

reduce children’s pain, decrease the need for analgesics, and improve recovery from the operation 

(Chartrand et al., 2017). Future research should study children's postoperative pain and how 

painkillers are administered in the home environment (Fortier et al., 2015). 

 

The amount of preparation time also significantly affected parental anxiety. In the articles included 

in this review, preparation time ranged from a maximum of two weeks (Carlsson & Henningsson, 

2018) to a single session just before the child's procedure (Berghmans et al., 2012). The main 

challenge in preparing for day surgery is knowing when to start the preparation and delivering the 

correct amount of information. Previous research has demonstrated that inadequate preparation time 

increases fear, anxiety and stress among parents (Fortier et al., 2015). For example, Rice et al. (2008) 

found that preparation for day surgery is most effective when it starts 1-2 weeks before the procedure. 

In contrast, Carlsson & Henningsson (2018) reported that parental anxiety did not decrease following 

a hospital visit 1-2 weeks before the procedure. Hence, future research should focus on determining 

what is the right time to provide information to the families of children receiving day surgery. In 
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addition, it would be interesting to investigate whether parents benefit from a preparatory method in 

which they independently plan when and where the preparatory process begins. Notably, digital 

services can provide family members with information about a day surgery procedure at an 

appropriate time in an efficient, diverse, and interactive manner (Liu et al., 2018). 

 

The audiovisual materials displayed to parents had durations ranging from two minutes (Zuwala & 

Barber, 2001) to 22 minutes (Cassady et al., 1999). According to Fortier et al., (2015), preparatory 

times that are too short may even increase parents’ anxiety and stress, while Berghmans et al. (2012), 

provided evidence that showing parents a video just before the induction of anesthesia could help 

overcome anxiety. Cassady et al. (1999), Wakimizu et al. (2009) and Zuwala & Barber (2001) all 

came to similar conclusions. However, in the Wakimizu et al. (2009) study, two families reported 

that preparation at home was not beneficial. More specifically, one mother claimed that watching a 

preparatory video at home had distressed her child, while another mother felt that watching the 

preparatory video had been unnecessary (Wakimizu et al., 2009). Hence, the timing and quantity of 

the provided materials, and not only the included content, are relevant factors to successfully 

preparing parents for day surgery. Parents should prepare for their child’s day surgery when they have 

enough time to focus. In addition, the information should apply to the entire perioperative care 

process, continue throughout the entire process, and be versatile enough (Robinson et al., 2018). 

 

Parents play a significant role as well as bear responsibility in preparing their child for the 

preoperative phase of day surgery, as this preparation occurs at the child's home. The parents of 

preschool children bear the largest responsibility due to the active imagination that this age group of 

children possess (Healy, 2013). Furthermore, a child’s age is inversely related to the anxiety that their 

parents’ experience, i.e., parents of younger children tend to experience more anxiety than the parents 

of school-aged children (Chahal et al., 2009). Parental anxiety and stress are caused by uncertainty 

and the lack of control in a new situation (Buyuk & Bolişik, 2018). Parents need to understand their 

role in the hospital, and can reduce anxiety by being present, providing distractions, as well as 

encouraging and rewarding their children. Future research should pay more attention to the role of 

parents in preparing children for daytime surgery (Chang et al., 2020), as the parent of a preschool 

child is the best judge of their needs and should hence be included in the surgical treatment process. 

Moreover, the parents’ and children’s experiences are intrinsically connected. Therefore, it is 

important to monitor the psychological states of both the children and parents throughout the 

perioperative treatment process (Gabriel et al., 2018). This premise is also a part of high-quality and 

cost-effective healthcare (Wakimizu et al., 2009; Zuwala & Barber, 2001). 
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A topic that is highly relevant to contemporary health care is whether digitalization could enable the 

development of cost-effective preparation approaches that can take into account the individual needs 

of different family members and allow these family to interact in a meaningful way with healthcare 

professionals. Families should have a feeling that they are supported, valued and receive safe care, a 

feeling that can also be passed onto children. According to Chang et al. (2020) and Pomicino et al. 

(2018), mothers should be particularly considered in the preparation, as they are more vulnerable to 

stress and emotional strain than fathers. Children should also be given clear information about the 

perioperative treatment process as well as the associated complications. According to Brewer et al. 

(2006), preparatory interventions should correspond to the child’s level of development and provide 

diverse types of information that stimulate different senses. Such applications already exist, but there 

is insufficient evidence about their postoperative efficacy (Fortier et al., 2015). Offering only a web-

based intervention will not guarantee that parents and children are prepared for day surgery. It is 

difficult to reduce parental anxiety if parents are not afforded the opportunity to present their 

questions and concerns about their child’s operation (Chang et al., 2020). Hence, future research 

should focus on how digital solutions support families and children (Rantala et al., 2020) and whether 

they are an effective means for two-way interaction between the family and health care practitioners.  

 

4.1 Strengths of the review 

The design and results of our systematic review were reported according to the PRISMA 2020 

Checklist and PRSIMA 2020 abstract checklist (Page et al., 2021). An information scientist 

performed a data search, during which the search design was tested prior to the completion of the 

final search. To reduce subjective selection bias, the inclusion process and the quality of the articles 

were carefully assessed by two independent researchers. Quality assessors (H.K, H.R) had the 

opportunity to consult a third researcher (T.P). This procedure was used to improve the quality of the 

review (Munn et al., 2014; Porritt et al., 2014). Furthermore, drafting the inclusion and exclusion 

criteria in the PICOs format and screening Mednar (North Grey Literature Collection) and EBSCO 

Open Dissertations both improved the reliability of the systematic review process (Paez, 2017). This 

reduced the risk of language bias (Stern & Kleijnen, 2020). The selection process was carried out 

systematically in four steps to ensure impartiality, quality and transparency (Liberati et al., 2009). 

Both narrative analysis and meta-analysis were performed for outcome measurements (Whittemore, 

2005).  
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4.2 Limitations of the review 

This review includes several noteworthy limitations, and many of the studies suffered from significant 

sources of bias; this should be also taken into consideration. The quality of the studies included in the 

review varied. The overall low quality and small sample sizes of the original studies reduced the 

validity of the results; therefore, the results of this review should be interpreted with caution. 

Moreover, the analyzed studies applied different instruments and measured outcomes at varying time 

points in the day surgery process. However, it should be noted that all of the used metrics have 

previously demonstrated acceptable reliability and validity. The literature review targeted parents of 

children, but in two studies the adult preparing the child was either a grandparent or another 

unspecified guardian. The ages of the children included in the identified studies varied widely, with 

the median age between two and six years. Of the fifteen analyzed studies, six did not report the form 

of anesthesia. Parental anxiety was a secondary variable in one study. Also, the interventions 

described in two of the identified studies were not preparatory per se, as one was carried out while 

the child was in the operating room (Robinson et al., 2018) and the other was provided 

postoperatively, before the child was discharged and taken home (Kobal et al., 2020).  The nine 

studies included in the meta-analysis showed significant heterogeneity (p = 0.023), which forces us 

to question the conclusions drawn from the results (Aromataris & Pearson, 2014). Nine studies were 

included in the meta-analysis (parents’ anxiety). A total of six studies were excluded from the meta-

analysis (parents’ anxiety) because they did not measure parental anxiety or the results were presented 

as classified, median or images that could not be directly converted to correspond to the STAI results. 

Missing exact values were also inquired from the researchers directly by e-mail twice but without 

success. For these reasons, a meta-analysis of children’s pain could not be performed. Performing a 

meta-analysis of one study by Chartrand et al. (2017) would not have been justified (Appendix 2). In 

addition, we assumed that the metrics included in the meta-analysis should be as homogeneous as 

possible so that they would not distort the results. 

 

5. CONCLUSION 

 

This review reveals that a wide variety of methods have been used to prepare families for day surgery.  

However, most of them failed to demonstrate their effectiveness in randomised controlled trials. 

Nevertheless, the combination of different preparatory methods can reduce parents’ anxiety. This 

information is valuable for both the development of new, more effective methods, and addressing 

health care challenges such as reduced staffing levels and changes brought about by digitalization. 

Good preparation is definitely a key issue in supporting families as responsible health care customers, 
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and digital approaches could provide a cost-effective solution. However, more RCT studies are 

needed to find the most effective methods of preparing parents and their children for day surgery. 

Furthermore, more studies are needed on parents’ stress and children’s fear.  

 

6. RELEVANCE TO CLINICAL PRACTICE 

 

According to the evidence compiled in this review, a preparatory intervention for pediatric day 

surgery should focus on content, more specifically, delivering information at the appropriate time and 

throughout the surgical process, drawing on various sources, and enabling interaction with health care 

professionals. Parents’ anxiety and children’s pain related to day surgery can be reduced using 

appropriate preparation, with evidence-based knowledge the best starting point for developing 

preparation methods. Providing information in several ways during preparation is the most effective 

way to reduce parents’ anxiety, which in turn reduces children’s postoperative pain.  
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 Table 1. Search terms used for database searches   

 

 

Database  Keywords  

PubMed 

 

((preoperative [Text Word] OR "pre-operative"[Text Word] OR surg*[Text Word] OR 

"Preoperative Period"[Mesh] OR "Preoperative Care"[Mesh]) AND (parent [Text Word] OR 

parents [Text Word] OR "Parents"[Mesh])) AND ("randomized controlled trial"[Text Word] OR 

rct [Text Word] OR rcts [Text Word] OR "Randomized Controlled Trial" [Publication Type]) 

CINAHL (Ebsco 

database) 

 

( ( (MH “Preoperative Care”) OR (MH “Preoperative Education”) OR (MH “Preoperative Period) 

) OR ( preoperative OR “pre-operative” OR surg* ) ) AND ( (MH “Parents+”) OR ( parent OR 

parents ) ) AND ( (MH "Randomized Controlled Trials+") OR ( “randomized controlled trial” OR 

rct OR rcts ) )  

Scopus 

 

(TITLE-ABS-KEY (preoperative OR "pre-operative" OR surg*) AND TITLE-ABS-KEY (parent OR 

parents) AND TITLE-ABS-KEY ("randomized controlled trial" OR rct OR rcts))  

Medic Päiväkirurg* AND vanhem*  

Web of science preoperative OR "pre-operative" OR surg* (Topic) and parent OR parents (Topic) and 

"randomized controlled trial" OR rct OR rcts (Topic) 

 

 

 

 

 

 

 

Table 2. Study inclusion and exclusion criteria, created according to the PICOs format 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Context Inclusion criterion 

Population (P) Parent involved in day surgery process for a preschool (2-6-year-old) child  

Interventio (I) Drug-free intervention used to prepare the parent and the child for day surgery and guidance 

interventions  

Comparators (C) Control group, traditional preparation 

Outcomes (O) Certain post-intervention outcomes measured 

Parents: anxiety and stress  

Children: fear and pain 

Study design(s) RCT (randomized controlled trial)  
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Table 3. Quality assessment scores of the selected studies according to Joanna Briggs Institute guidelines 

 
Author 1 2 3 4 5  6  7 8  9 10 11 12 13 Total 

Dionigi et al.  

2013. Italy 
 ? Y Y  ? ?  ?  Y  Y  NA  Y Y  Y Y  8/12 

Robinson et al.  

2018. USA 
Y ? Y  N ?  ?  Y Y  NA  Y  Y  Y  Y  8/12 

Carlsson & 

Henningsson 

2018. Sweden 

 ? Y Y  N Y  ?  Y N   N  Y  Y  Y  Y  8/13 

Wakimizu et al.  

2009. Japan Y ? Y  Y Y  ?  Y Y  Y  Y  Y  Y  Y  11/13 

Bailey et al.  

2015. Canada 
Y Y Y  ? Y  Y  Y Y  ?  Y  Y  Y  Y  11/13 

Chartrand et al.  

2017. Canada 
Y Y Y  N N  Y  Y Y  Y  Y  Y  Y  Y  11/13 

Fincher et al.  

2012. Australia 
Y ? Y  N ?  Y  Y N  ?  Y  Y  Y  Y  8/13 

Cassady et al. 

1999. USA 
 ? ? Y  ? ?  ?  Y N  ?  Y  Y  N  Y  5/13 

Fortier et al.  

2015. USA 
Y Y Y  N N  Y  Y Y  NA  Y  Y  Y  Y  10/12 

Berghmans et al. 

2011. Belgium Y Y Y  ? ?  Y  Y Y  NA  Y  Y  Y  Y  10/12 

Cumino et al.  

2013. Brazil 
Y ? Y  ? ?  ?  Y Y  Y  Y  Y  Y  Y  9/13 

Zuwala & Barber 

2001. USA  ? ? Y  ? ?  ?  Y  ?  ?  Y  Y  ?  Y  5/13 

Landier et al.  

2018. France 
 ? ? Y  ? ?  ?  Y N  N  Y  Y   Y  Y  6/13 

Kain et al.  

1997. USA 
Y Y Y  ? ?  ?  Y Y  NA  Y  Y  Y  Y  8/12 

Kobal et al.  

2020. Slovenia Y N Y Y N ? Y Y N Y Y Y N  8/12 

 

Rating scale Yes (Y), No (N), Unclear (?), Not applicable (NA) 

1. Was true randomization used for assignment of participants to treatment groups?  

2. Was allocation to treatment groups concealed?  

3. Were treatment groups similar at the baseline?  

4. Were participants blind to treatment assignment?  

5. Were those delivering treatment blind to treatment assignment?  

6. Were outcomes assessors blind to treatment assignment?  

7. Were treatment groups treated identically other than the intervention of interest?  

8. Was follow-up completed, and if not, were differences between groups in terms of their follow-up adequately 

described and analyzed?  

9. Were participants analyzed in the groups to which they were randomized?  

10. Were outcomes measured in the same way for treatment groups?  

11. Were outcomes measured in a reliable way?  

12. Was an appropriate statistical analysis used?  

13. Was the trial design appropriate, and any deviations from the standard RCT design (individual randomization, 

parallel groups) accounted for in the conduct and analysis of the trial?  
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Table 4. The interventions (n=15) used to prepare children and parents for day surgery, divided into informational and 

functional interventions, as well as interventions for parents only (n=9) and for both parents and children (n=6). 

 
Author and the 

year of 

publication 

Intervention description 

 

Type of 

interventi

on 

Dionigi et al. 

(2014) 

Two clown doctors interacted with the child for about 30 minutes 1,2,5 

Robinson et 

al. (2018) 

Parents colored pictures during the child’s procedure for about 30 minutes 1,3 

Carlsson & 

Henningsson 

(2018) 

The child and the parent went to get acquainted with the operating room preoperatively  1,2,5 

Wakimizu et 

al. (2009) 

The child and parents watched an instructional video lasting nine minutes as often as 

they wanted. Various sound effects were integrated into the video in line with the 

child's age. There were also written instructions for parents. 

2,5 

Bailey et al. 

(2015) 

In addition to an iPad, parents in the intervention group received a separate prep video 

app (PPIA). The app included information about the operation and the role of the 

parent in the operating room. 

2,4 

Chartrand et 

al. (2017) 

In addition to a 20-minute virtual tour of the hospital, parents from the intervention 

team watched a 12-minute video: “You and Your Child in the OR in the hospitals” 

2,4 

Fincher et al. 

(2012)  

The preoperative preparation consisted of a photo file, demonstration of equipment 

using a role-modelling approach and a tour. The preoperative kit was given to 

participants at home under parental guidance. 

1,2,5 

Cassady et al. 

(1999)  

 

Children and parents watched a 22-minute video with information about anesthesia and 

children's surgery experiences. A pre-anesthesia visit, induction of anesthesia, the post-

anesthesia treatment unit were also presented visually. 

2,4 

Fortier et al. 

(2015) 

Children's own animated website (WebTips), which included information, modelling 

and coping skills. Parents also had a dedicated site with information about anxiety, 

means of survival, pain treatment, premedication of the child and the presence of 

parents at induction. Both sites were divided into four sections covering the entire 

treatment process. 

1,2,5 

Berghmans et 

al. (2012)  

Children and parents watched a four-minute video (AVA). Using a child character, the 

video showed what happens in the hospital, including coming to the hospital, going to 

the operating room, etc. At the end of the video, the child gets home from the hospital. 

2,5 

Cumino et al. 

(2013) 

The guardian received a leaflet with information on anesthesia 2,3 

Zuwala & 

Barber (2001) 

The parents were allowed to read a pamphlet and then watched a two-minute 

instructional video containing information about induction of anesthesia in children. 

2,4 

Landier et al. 

(2018) 

Spoken knowledge and the pamphlet supporting it. The content of both was the same: 

physiopathology, risks without treatment, surgical technique and possible 

complications, description of the hospitalization day, and postoperative care. 

2,4 

Kain et al. 

(1997) 

The anesthetist gave parents detailed information about children's anesthesia. Parents 

had the opportunity to ask questions in relation to the subject. 

2,3 

Kobal et al. 

(2020) 

Parents received both written and oral information on post-operative pain care, 

painkillers and how to measure pain. 

2,3  

 
Functional intervention 1, Informational intervention2, Intervention for parents only3, Intervention for parents only 

(parent was preparing their child)4, Intervention for both parents and children5. 
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Figure 1. The flow diagram of the study selection process, presented in a way that is consistent with the PRISMA 

Statement.  

 

 

 
 

 

Figure 2. A forest plot of the studies included in meta-analysis concerning preparatory interventions in reducing parental 

anxiety for pediatric day surgery. The figure shows the differences between the control and intervention groups across 

various presented interventions. 

 

 

 

Records identified through database  
searching 
(n = 2314) 

Pubmed (= 780) 
Ebsco database (= 244) 

Scopus (= 929) 
Web of science (= 345) 

Medic (= 16) 

Additional records  
identified  
through  

other sources 
(n=2) 

Records after duplicates removed 
(n = 1537) 

Records  screened 
(n = 1537) 

Records  excluded 
(n = 1 501) 

Full -text studies assessed for  
eligibility 
(n = 37) 

Studies included in qualitative  
synthesis 
(n = 15) 

Studies  included in qualitative  
synthesis  (meta -analysis) 

(n = 9) 

Full -text studies excluded  
(n = 22) 

with reasons: 
- No RCT 

(n=2) 
-Focus not on parents  

(n=5) 
-Focus not on preschool children  

2 -6 year 
(n=11) 

-Medical intervention  
(n=1) 

-Focus on preschool children  
with long -term disease 

(n=3) 
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Figure 3. Funnel plot for parental anxiety outcome.
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Authors 

 

Study design Participants Setting Measures Intervention  Results 

Dionigi et 

al.,  

(2014) 

Italy  

 

RCT 

Parallel design 

A ratio of 2:1 

 

 

Children (n = 77) between the ages of 2 

and 12 years old. The intervention (n 

= 52) and (n = 25) control groups 

with general anesthesia and 

otolaryngologic surgery. Parents (n = 

119). 

   The intervention (n = 89) and (n = 

30) control groups. 

Morgagni–

Pierantoni 

hospital in Forlì, 

Italy.  

   November 2009 

to May 2010. 

Primary outcome: 

parents’ anxiety 

(STAI)  

 

 

Two clown doctors interacted with a 

child for about 30 minutes.  

 

They use various activities like soap 

bubbles, magic tricks, and puppets, 

adapting their intervention to the 

child’s age 

Parents` anxiety: No difference  

 

 

 

 

Robinson et 

al., (2018) 

USA 

RCT 

Block 

randomized 

 

Parents with children (n = 106). The 

intervention (n = 54) and (n = 52) 

control groups with ear tube 

placement, tonsillectomy and 

adenoidectomy, eye muscle 

surgeries, orthopedic surgeries, 

repairs of congenital malformations, 

and complex dental procedures. 

A large, urban, 

mid-western 

pediatric hospital. 

    - 

Primary outcome: 

parents’ anxiety 

(STAI, the 6-item 

short form, two 

instances)  

 

 

Parents colored coloring pre-drawn 

art templates during the child's 

procedure for about 30 minutes. 

 

 

Parents` anxiety: Positive1 

 

Carlsson & 

Henningsson 

(2018) 

Sweden 

RCT 

Sealed 

envelopes 

Children between the ages of 3 and 12 

years old and their parents (n = 57). 

The intervention (n = 27) and (n = 

30) control groups with scheduled 

for minor day surgery.  

ENT clinic of 

Central Hospital 

Karlstad, 

Sweden. 

   April to 

November 2014. 

Primary outcome: 

parents’ anxiety 

(STAI, two instances)  

 

The child and the parent went to get 

acquainted with the operating room 

(45 min) preoperatively one or two 

weeks before surgery. 

 

 

Parents` anxiety: No difference1 

 

Wakimizu et 

al., (2009) 

Japan 

RCT 

Drawing of 

lots 

Blinded 

Children between the ages of 3 and 6 

and their parents (n = 158). The 

   intervention (n = 77) and (n = 81) 

control groups with elective 

herniorrhaphy for inguinal hernia 

and hydrocele testis. 

Large metropolitan 

children’s 

hospital, Japan 

    October 

    2005 to May 

2006 

Primary outcome: 

parents’ anxiety 

(STAI, five 

instances)  

 

The child and parents watched an 

instructional video lasting 9 minutes 

as often as they wanted. Various 

sound effects had been built into the 

video in line with the child's age. 

There were also written instructions 

for parents. 

Parents` anxiety: Positive1 

 

 

Bailey et al., 

(2015) 

Canada 

RCT 

Single-blind, 

parallel group 

Randomized 

 

Children between the ages of 2 and 10 

and their parents (n = 104). The 

intervention (n = 52) and (n = 52) 

control group with day surgery like 

ear, nose, and throat surgeries and 

non-ENT surgeries. Age group (2 – 5 

and 6 – 10 years). 

Children’s hospital. 

    - 

   May 2013 to 

August 2013. 

Secondary outcome: 

parents’ anxiety 

(STAI, two instances)  

 

Pain in children: 

(FLACC, FPS-R, 

measured by a nurse) 

In addition to an iPad, parents in the 

intervention group received a 

separate prep video app (PPIA). The 

app included information about the 

operation of the operating room and 

the role of a parent there. 

Parents` anxiety: No difference1 

Pain in children: No difference  
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Chartrand et 

al., (2017) 

Canada 

RCT 

A single-blind,  

Children between the ages of 3 and 10 

years and their parents (n = 123). 

The intervention (n = 59) and (n = 

64) control groups with an elective 

outpatient ENT or dental same-day 

surgery.  

 

Canadian pediatric 

hospital. 

   September 2011   

to September 

2012. 

Primary outcome: 

parents’ anxiety 

(VAS-A) 

Pain in children: 

(mCHEOPS, 

measured by a nurse)  

After their PAC appointment, parents 

in both the intervention and control 

groups took the hospital’s 20-minute 

surgical virtual tour in the hospital’s 

family library. Parents in the 

intervention group also watched the 

12-minute DVD entitled ‘You and 

Your Child in the RR’ in the 

hospital’s family library after their 

PAC appointment. 

Parents` anxiety: No difference 

Pain in children: Positive 

 

Fincher et 

al., (2012)  

Australia 

RCT 

A single-blind, 

randomized 

Children between the ages of 3 and 12 

years old and their guardian (usually 

a parent) (n = 73). The intervention 

(n = 37) and (n = 36) control groups 

with scheduled for minor, general, 

ear/nose/throat, ophthalmic, 

   plastic surgery and orthopedic  

   specialities. 

A tertiary referral 

hospital for 

children in 

Western 

    Australia. 

    June 2006 to 

March 2009 

 

Primary outcome: 

parents’ anxiety 

(STAI)  

 

Pain in children: 

(FLACC measured 

by a nurse, FPS-R 

measured by the 

child)  

 

A preoperative preparation, including 

a photo file, demonstration of 

equipment using a role-modelling 

approach and a tour (60 min.) A 

preoperative education kit was given 

to participants at home with parent’s 

guidance. The kit included items such 

as a calico doll, hospital name 

bracelet, disposable hair cap and 

mask. 

Parents` anxiety: Positive 

Pain in children: Positive 

Cassady et 

al., (1999)  

USA 

RCT 

 

- 

Children between the ages of 44,1 

months and 57,9 months and their 

parents (n = 85). The intervention (n 

= 43) and (n = 42) Control groups 

with day surgery (myringotomy tube 

placement, tonsillectomy/ 

   adenoidectomy, inguinal    

herniorrhaphy,  
   ophthalmologic surgery, 

circumcision) general anesthesia. 

At Wolfson 

Children’s 

Hospital, 

Jacksonville, FL 

    - 

 

Primary outcome: 

parents’ anxiety 

(STAI, two instances)  

 

 

Child and parents watched a 22-

minutes-long video with information 

about anesthesia and children's 

surgery experiences. Pre-anesthesia 

visit, induction of anesthesia, and 

post-anesthesia treatment unit are 

presented visually. 

Parents` anxiety: Positive1 

 

Fortier et al., 

(2015) 

USA 

RCT (Phase 

II) 

Small-scale 

preliminary 

trial 

Randomized 

Children between the ages of 2 and 7 

years and their parents (n = 82). The 

intervention (n = 38) and (n = 44) 

control groups with scheduled to 

undergo day surgery and general 

anesthesia 

 

Children’s Hospital 

of Orange County 

and Yale-New 

Haven Children’s 

Hospital. 

   August 2011 

   to August 2012 

Primary outcome: 

parents’ anxiety 

(STAI, two instances)  

 

Pain in children: 

(NRS, nurse rated 

pain severity)  

Children’s own animated website 

(WebTips), which included 

information, modelling and coping 

skills. Parents own site with 

information about anxiety, means of 

survival, pain treatment, 

premedication of the child and the 

presence of parents at induction. Both 

sites were divided into four sections 

covering the entire treatment process. 

Parents` anxiety: No difference1 

Pain in children: No difference 
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Berghmans 

et al., 

(2012)  

Belgia 

 

RCT 

Single-blind 

Randomized 

Children between the ages of 6 months 

and 16 years and their parents (n = 

120). The intervention (n = 60) and 

(n = 60) Control groups with 

scheduled 

   for day-care surgery like 

Maxillofacial, Gastroenterology  

    Urology, General surgery, 

    Orthopedic surgery, ENT, 

Ophthalmology. 

The Queen Paola 

Children’s 

    Hospital in    

Antwerp 

    - 

Primary outcome: 

parents’ anxiety 

(STAI, three 

instances, APAIS)  

Child and parents watched a 4-

minutes long video (AVA). Using a 

child character, the video showed 

what happens in the hospital, 

including coming to the hospital, 

going to the operating room, etc. At 

the end of the video, the child gets 

home from the hospital. 

Parents` anxiety: Positive1 

 

Cumino et 

al., (2013) 

Brazil 

 

RCT 

Randomized  

Children between the ages of 4 and 8 

years and their guardians (n = 72). 

The intervention (n = 36) and (n = 

36) control groups with elective 

surgical procedures. 

Irmandade da Santa 

Casa de São 

Paulo and 

   Hospital Infantil    

Sabará. 

   - 

Primary outcome: 

parents’ anxiety 

(HAM-A) 

 

The guardian received a leaflet with 

information on anesthesia. 

 

Parents` anxiety: No difference 

 

Zuwala & 

Barber,  

(2001) 

USA 

RCT 

- 

Children between the ages of 10 

months and 10 years and their 

parents (n = 80). The intervention (n 

= 40) and (n = 40) control groups 

with elective outpatient surgeries of 

myringotomy and tonsillectomy.  

 

 

- 

    

Primary outcome: 

parents’ anxiety 

(STAI, two instances)  

 

 

Parents in intervention group read the 

pamphlet and then viewed the 2-

minute instructional video 

demonstrating a pediatric mask 

induction. 

Parents` anxiety: No difference1 

 

Landier et 

al., (2018)  

France 

RCT 

- 

Children between the ages of < 24 

months and > 10 years and their 

parents (n = 178). The intervention 

(n = 88) and (n = 90) control groups 

with a targeted regular indication for 

ambulatory pediatric surgery: 

Inguinal hernia (boy or girl), 

hydrocele, spermatic cord cysts, 

umbilical hernia, ectopic testicle, 

phimosis and protruding ears. 

- 

   January to 

December 2016. 

Primary outcome: 

parents’ anxiety 

(VAS-A, APAIS) 

 

 

Spoken knowledge and the pamphlet 

supporting it. The content of both 

was the same: physiopathology, risks 

without treatment, surgical technique 

and possible complications, 

description of the hospitalization day, 

and postoperative care. 

Parents` anxiety: Positive1 

 

Kain ZV. et 

al. (1997) 

USA 

RCT 

- 

Children between the ages of 48 

months and 140 months and their 

parents (n = 47). The intervention (n 

= 23) and (n = 24) Control groups 

with elective outpatient ENT or 

dental day surgery.  

At the Children’s 

Hospital of Yale-

New Haven. 

    - 

Primary outcome: 

parents’ anxiety 

(STAI, four 

instances) 

 

The anesthetist gave parents detailed 

information about children’s 

anesthesia. Parents had the 

opportunity to ask questions in 

relation to the subject. 

Parents` anxiety: No difference 
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Kobal et al. 

(2020) 

Slovenia 

RCT 

-  

Children between the aged of 3 to 7 

years and their parents (n = 152). 

The intervention (n = 82) and (n = 

70) control groups with elective 

outpatient surgeries minor abdominal 

and urogenital conditions (inguinal 

hernia, retention of the testes or 

hydrocele).  

  At a one-day-

surgery hospital 

at the Department 

of Pediatric 

Surgery and 

Intensive 

Therapy, 

Division of 

Surgery, 

University 

Medical Centre 

Ljubljana 

February to June 

2016. 

Pain in children:  

(W-B, NRS, PPPM, 

measured by a nurse 

and by the parents) 

 

Parents in the intervention group 

received all the written and oral 

information about postoperative pain 

management in hospital and at home 

in the form of a comprehensive 

leaflet about pain, analgesics, the 

assessment of pain by three different 

pain assessment scales, treatment 

with analgesic drugs in hospital and 

at home, as well as non-

pharmacologic approaches to reduce 

pain, by a nurse. 

Pain in children: No difference 

  

 
1Results are presented in meta-analyses   

 
PPPM = the Parents’ Postoperative Pain Measure 

W-B = the Wong-Baker FACES 

NRS = the Numerical scale 

STAI = State Trait Anxiety Inventory 

VAS-A = the Visual Analogue Scale for Anxiety Visual Analogue Scale 

VAS = the Visual Analogue Scale 

APAIS = the Amsterdam Preoperative Anxiety and Information Scale 

HAM-A = the Hamilton anxiety rating scale 

FLACC = the Faces, Legs, Activities, Cry and Consolability 

FPS-R = the Faces Pain Scale-Revised 

mCHEOPS = the Modified Children’s Hospital of Eastern Ontario Pain Score 

 

Appendix 1. Summary of studies included in the review. 
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Authors 

 

Measures  

(Parents’ anxiety) 

Measures  

(children’s pain) 

Reason(s) for exclusion from meta-analysis 

Dionigi et al., 

(2014) 

Italy  

Primary outcome: parents’ anxiety 

(STAI)  

children’s pain not measured could not be estimated to match the standard deviation of the mean 

(SMD) 

Bailey et al., 

(2015) 

Canada 

Parental anxiety not measured FLACC, FPS-R 

 

 

Median (IQR) was used instead of mean (SD), leading to conclude 

that the results did not follow normal distribution and conversion 

would yield unreliable results. 

Chartrand et al., 

(2017) 

Canada 

Primary outcome: parents’ anxiety 

(VAS-A) 

mCHEOPS could not be estimated to match the standard deviation of the mean 

(SMD) 

Fincher et al., 

(2012)  

Australia 

Primary outcome: parents’ anxiety 

(STAI)  

FLACC, FPS-R The results were only shown in a figure from which numerical 

values could not be obtained reliably 

Cumino et al., 

(2013) 

Brazil 

Primary outcome: parents’ anxiety 

(HAM-A) 

children’s pain not measured classified result, unit conversion unreliable 

Kain ZV. et al. 

(1997) 

USA 

Primary outcome: parents’ anxiety 

(STAI, four instances) 

children’s pain not measured The results were only shown in a figure from which numerical 

values could not be obtained reliably 

Kobal et al. 

(2020) 

Slovenia 

Parental anxiety not measured W-B, NRS, PPPM classified result, unit conversion unreliable 

PPPM = the Parents’ Postoperative Pain Measure 

W-B = the Wong-Baker FACES 

NRS = the Numerical scale 

STAI = State Trait Anxiety Inventory 

VAS-A = the Visual Analogue Scale for Anxiety Visual Analogue Scale 

VAS = the Visual Analogue Scale 

APAIS = the Amsterdam Preoperative Anxiety and Information Scale 

HAM-A = the Hamilton anxiety rating scale 

FLACC = the Faces, Legs, Activities, Cry and Consolability 

FPS-R = the Faces Pain Scale-Revised 

mCHEOPS = the Modified Children’s Hospital of Eastern Ontario Pain Score 

 

Appendix 2 Reasons for excluding studies from meta-analysis (parental anxiety and children's pain) 


