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Abstract

Background: Paediatric pre-operative anxiety is common. Pharmacological and non-pharmacological methods can reduce pre-operative anxiety. Low- and middle-income countries require safe, affordable, accessible methods such as soft toys to minimise anxiety.

Aim: This study aimed to describe pre-operative anxiety in children and the effect of soft toys in managing anxiety.

Setting: The study involved children ages 2–17 years receiving general anaesthesia for elective surgery at a South African academic hospital.

Methods: This prospective, cross-sectional observational study assessed 114 children using the modified Yale Pre-operative Anxiety Scale (mYPAS) at three points: Waiting area (T1); after being offered a soft toy (T2); and at mask introduction (T3). Scores of 30 or greater indicated high anxiety.

Results: At baseline, 54% of children displayed high anxiety (T1 median mYPAS = 30). Those who refused a toy were more anxious than those who accepted a toy (median mYPAS = 37 vs 30; p = 0.10). Anxiety decreased after toy introduction (T2 median mYPAS = 28) with significantly lower scores in children who chose a toy (p = 0.006). Anxiety spiked at mask introduction (T3 median mYPAS = 41) with 93% showing high anxiety regardless of toy presence (p = 0.63). Toys were associated with lower anxiety at T2 (p = 0.039) but not at T3 (p = 0.61). Older age correlated with lower anxiety at T3 only (p < 0.001). Caregiver presence approached statistical significance at T3 (p = 0.054).

Conclusion: Soft toys help reduce anxiety initially, but not during mask introduction. Combining low-cost, non-pharmacological strategies may improve outcomes in resource-limited settings.

Contribution: Soft toys are safe, affordable, and accessible for peri-operative anxiolysis in low- and middle-income countries.

Keywords: pre-operative period; anxiety; paediatrics; toys; non-pharmacological.

*Corresponding author: Katherine Drennan, 454024@students.wits.ac.za
How to cite this article: Drennan KR, Manjooran G, Redelinghuys C. Pre-operative anxiety and the effect of soft toys in children at an academic hospital in Johannesburg, South Africa. South Afr J Anaesth Analg. 2026;32(1), a1522. https://doi.org/10.4102/sajaa.v32i1.1522

Copyright: © 2026. The Authors. Licensee: AOSIS. This work is licensed under the Creative Commons Attribution 4.0 International (CC BY 4.0) license (https://creativecommons.org/licenses/by/4.0/).


Received: 02 December 2025; Accepted: 15 May 2026; Published: 22 July 2026

Introduction

Pre-operative anxiety occurs commonly in paediatric patients for many reasons, for example, fear of the unknown; previous negative healthcare exposures; separation from caregivers, pain anticipation, or limited understanding.1,2 Pre-operative anxiety is described as ‘an unpleasant state of tension or uneasiness, and accompanied by physiological (e.g. sweating, tachycardia, and nausea) and psychological (apprehension, nervousness, and aggression) effects’.3 The anaesthetist’s motivation for reducing pre-operative anxiety is two-fold: To minimise negative feelings in the immediate pre-operative period and to minimise negative post-operative sequelae such as delirium, increased analgesic requirements, aggression, sleep disturbances, and enuresis.1,4,5

The incidence of pre-operative anxiety ranges widely across the globe, with lower numbers reported in high-income countries compared with low- and middle-income countries. Studies in Brazil (42%),6 India (47% – 70%), Pakistan (62% – 97%) and Ethiopia (40% – 70%)7 show considerably higher prevalence rates than those of a high-income country such as the Netherlands (20% – 28%).7 Recent studies in South Africa demonstrated incidences ranging between 30% and 95%.8,9,10,11

Risk factors for pre-operative anxiety relate to the child, the parent or caregiver, and the environment. Children aged 1–5 years are most likely to experience high levels of anxiety, often because of separation from their caregiver.5 Older children may give reasons such as fear of pain, awareness, or death.12 The role of gender has not been conclusively delineated, but children with a shy or avoidant personality or who have had previous negative experiences with healthcare are more likely to be anxious.12 Anxiety levels spike at mask introduction for induction of anaesthesia, when siting an intravenous catheter in awake patients, and when being separated from caregivers.5 Risk factors associated with the parent or caregiver include female gender, divorce, and parental anxiety.5,12 Environmental factors include many people in the operating room, long waiting times, noise, and the anaesthetist’s temperament.5

The gold standard for quantifying paediatric pre-operative anxiety is the modified Yale Pre-operative Anxiety Scale (mYPAS), which was developed by Kain in 1997.10,13,14 This tool has been validated to assess anxiety prior to surgery in children 2 years and older with good inter- and intra-observer reliability.11,13 It does not require verbal interaction with the child and can be performed in approximately 1 min.15 Five domains (activity, vocalisations, emotional expressivity, state of apparent arousal, use of parents) are scored in real time and combined to give a final weighted score (Figure 1).2,14 Scores range from 23.3 to 100, and a score greater than or equal to 30 is high anxiety.13,14,15,16 While extreme anxiety is not clearly defined, Kain et al. identified the mYPAS descriptors ‘crying or whimpering’, ‘frightened and/or sad facial expressions’, and ‘vigilance or panic’ as indicating extremely high anxiety.17
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Management of pre-operative anxiety can be divided into four broad categories: pharmacological, parental presence, educational, and non-pharmacological.4 Pharmacological anxiolytics such as midazolam or dexmedetomidine are effective but risk unwanted side-effects such as respiratory depression, haemodynamic compromise and oversedation, which may be dangerous if not adequately monitored, as may be the case in under-resourced hospitals.4,18 Parental presence is a cost-free anxiolytic technique, but may worsen anxiety in the child if their parent is overtly anxious or even over-reassuring.15 Educational techniques, such as pamphlets or videos, are cheap and efficient but may require internet access and personalisation to the child’s and parents’ level of understanding.5

Many non-pharmacological techniques can be tailored to the child’s age and developmental stage.5 Distraction, such as play, reading, watching videos, or listening to music, is highly effective in young children.3,5,19 Older children may respond to deep breathing or pre-exposure to anaesthetic equipment.5 More costly techniques include art therapy, clowns, virtual reality headsets, or child life specialists.2,4,20 South Africa’s public healthcare system already faces debilitating financial restrictions, rendering many of these inaccessible. Offering a soft toy to the child is a safe, low-cost intervention shown to reduce pre-operative anxiety in other settings.21,22,23 This study aimed to assess the levels of pre-operative anxiety in children at a teaching hospital and to determine whether a soft toy is effective in reducing pre-operative anxiety scores using the mYPAS.

Research methods and design

Study design and setting

This prospective, cross-sectional observational study was conducted at Chris Hani Baragwanath Academic Hospital (CHBAH) in Johannesburg, South Africa. This teaching hospital conducts approximately 1500 elective paediatric surgeries each year. It serves a large population and is affiliated with a large public university in Gauteng.

Study population and sampling strategy

Children aged 2–17 years inclusive, irrespective of gender or race, undergoing elective surgery at CHBAH were included. Procedures requiring general anaesthesia from the orthopaedic, otorhinolaryngological, plastic, and paediatric surgery disciplines were included. Children with an American Society of Anesthesiologists’ (ASA) physical status of I to III were included. Children presenting for emergency surgery, those who had received sedative or anxiolytic premedication, those already intubated upon arrival to theatre, and those who refused to participate were excluded.

Using the conservative proportion for pre-operative anxiety in South African children of 69.2% from Jooma’s study,10 a 95% confidence interval (CI), alpha of 0.05, and a ± 12% change in the mean mYPAS score with the intervention, a sample size of 106 children was imputed. The Stata® 18 statistical programme (StataCorp, College Station, Texas, United States) was used for this calculation.

Convenience sampling was used to obtain the study sample. Theatre booking lists were reviewed during the data collection period, and patients who met the inclusion criteria were approached in the ward or at the theatre reception area. Informed consent was obtained from the parent or legal guardian of each child, and, where possible, assent was obtained from children aged 6 years and older.

Data collection

The mYPAS was used with permission from the office of Dr Zeev Kain. A single investigator, dressed in unobtrusive hospital attire, conducted every assessment to reduce inter-rater variability. Each child was scored while in the pre-operative waiting area (T1). They were then offered a soft toy and assessed again (T2). The child (accompanied by the soft toy and, if present, their caregiver) was taken into the operating theatre by the theatre team. The child could sit or lie on the operating table or be held by their caregiver, according to preference and the anaesthetist’s discretion. Anxiety was assessed for the final time as the face mask was introduced for the induction of anaesthesia (T3). Additional data relating to other non-pharmacological methods employed by the anaesthetist were recorded. All raw data were digitally captured on a REDCap® database (Nashville, Tennessee, United States) hosted at the University of the Witwatersrand, Johannesburg.

Any child who displayed the descriptors indicating extreme anxiety17 at all three time points would be referred to the responsible anaesthetist for further management in the peri-operative period, as well as being referred by the principal investigator to the CHBAH child psychology department.

Data analysis

Raw data were analysed in consultation with a biostatistician using the Stata® 18 statistical programme. The mean and standard deviation describe the central tendency of symmetric variables, and the median and interquartile range (IQR) describe the central tendency for asymmetric variables. The Kruskal–Wallis rank sum test, Wilcoxon rank sum test, Pearson’s Chi-squared test, and Fisher’s exact test were used to estimate associations. A p-value of less than or equal to 0.05 is considered statistically significant. Logistic regression and multinomial logistic regression were used to estimate risk factors, odds ratios, and 95% CIs.

Ethical considerations

Prior to commencement of the study, ethical approval was obtained from the University of the Witwatersrand’s Human Research Ethics Committee (Medical) (reference number M240118). Additional approval was obtained from the university’s Faculty of Health Sciences Postgraduate Committee and the Chris Hani Baragwanath Academic Hospital’s Medical Advisory Committee. This study was registered with the National Health Research database (reference number: GP_202402_079). All procedures were in accordance with the ethical standards of the institutional committee on human experimentation and with the 1964 Declaration of Helsinki and its later amendments.

The same investigator who would offer the soft toy and score the participants’ anxiety obtained informed written consent from all parents or legal guardians of participants being included in the study. Additionally, each participant aged 6 years and older who was capable provided assent to their involvement in this study. This was done the day prior to surgery or on the day of surgery.

Raw data were collected and stored on REDCap®, a controlled-access repository. The data are not linked to any identifying features of the participants.

Results

A total of 114 children were included in this study (Table 1). The median age was 7 years (IQR 4–10 years). Male participants comprised 62% of the sample. A caregiver was present and accompanied 68% of participants into the theatre. The surgical disciplines represented were paediatric surgery (43%), orthopaedic surgery (34%), otorhinolaryngological surgery (16%), and plastic surgery (7%). A wide range of elective procedures was performed. Most children were classified as ASA I (56%), with the remainder classified as ASA II (31%) or ASA III (13%).
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Every child, as is the standard of care at CHBAH, was offered a soft toy in the waiting area. Each soft toy was actively offered to the child by the investigator, and the child and caregiver were told that the toy was theirs to keep. After being offered a toy, 14 children in the sample refused to take one. These children were more likely to be older (median age: 11 years; IQR: 8.0–14.0). Of the 100 who chose a toy, 79 (69%) brought it into the theatre. The median mYPAS score for all children at T1 (prior to being offered a toy) was 30 (IQR: 23 – 45), which indicates high anxiety at baseline. Most children (n = 61, 54%) had a score of 30 or higher at T1. The lowest score recorded at T1 was 23 (the lowest possible score on mYPAS), and the highest was 70. The group of children who did not choose a toy had higher anxiety at T1 than those who did (median mYPAS 37 vs 30; p = 0.10).

At T2 (after being offered a toy), the median mYPAS score across all children was 28 (IQR: 23–35). Fewer than half (n = 45, 39%) had a score of 30 or higher at T2. The lowest score recorded at T2 was 23 and the highest was 78. The group of children who did not choose a toy had significantly higher anxiety at T2 than those who did (median mYPAS 32 vs. 28; p = 0.006).

The median mYPAS score for all children at T3 (induction of anaesthesia) increased to 41 (IQR: 35 – 55). Almost every child (n = 106, 93%) had a score of 30 or higher at T3. The lowest score recorded at T3 was 23 and the highest was 90. The median mYPAS scores of those who did or did not choose a toy were equal at T3 (41 vs 41; p = 0.63). No child fulfilled the criteria for extreme anxiety requiring referral to the child psychology department.

Various other non-pharmacological anxiolytic strategies were employed in the pre-operative period, either by the children independently or led by the anaesthetist. These ranged from the use of a pacifier, rocking, simple explanations about what to expect, general play, reading a book, watching a video, playing a mobile game, exposure to anaesthetic equipment, deep breathing, and drawing. The most common technique used prior to entering the theatre was play (n = 48, 42%). The most common techniques used in theatre were simple explanations about what to expect (n = 22, 19%) and exposure to anaesthetic equipment (n = 19, 17%). One anaesthetist gave a coloured sticker to each child (n = 5, 4%). Some children (n = 25, 22%) were not offered any other form of non-pharmacological anxiolysis other than the soft toy.

Using a univariate linear model (Table 2) and comparing scores between the groups, the following results were obtained. The effect of older age resulted in a significant decrease in anxiety scores at T3 (induction of anaesthesia) only (Beta: –1.3; CI: −1.9 to –0.70; p < 0.001). Gender was not significantly associated with a change in anxiety at any time point, although the presence of a caregiver approached statistical significance at T3 (p = 0.054). Children who chose a toy and brought it into the theatre showed a statistically significant decrease in their mYPAS scores at T2 (Beta: –6.4; CI: −13 to –0.33; p = 0.039). This effect was not carried through to T3 (Beta: 2.2; CI: −6.3 to 11; p = 0.61). Changes in individual participant scores were not analysed for this study.
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When controlling for confounders, the effects identified in univariate analysis were confirmed. Older age resulted in a statistically significant lowering in mYPAS at T3 (Beta: –1.6; CI: −2.5 to –0.79; p < 0.001). Children who chose a toy and brought it into the theatre had lower anxiety at T2 (Beta: −7.2; CI: −14 to –0.61; p = 0.032), but this did not carry through to T3 (Beta: −3.2; CI: −12 to 5.2; p = 0.45).

Discussion

Research relating to pre-operative anxiety in the South African paediatric population is scarce. This study elucidates the burden of pre-operative anxiety in children undergoing surgery at a large teaching hospital. It also describes the various non-pharmacological anxiolytic techniques used by anaesthetists in a resource-constrained environment. While this study specifically examines soft toys as a means of reducing anxiety, it also considers the complex, real-world journey of a child from the pre-operative visit through the waiting area, into the theatre, and up to the point of mask introduction.

Most of the participants accepted toys and brought them into the theatre. Only 21% of children who chose toys did not bring them into the theatre. They either forgot it in the waiting room or had it packed away by their caregiver prior to entering the theatre. While investigating the reasons behind this is beyond the scope of this study, a tentative suggestion related to poverty in South Africa is that some caregivers may have wanted to ensure the toy was brought home with the child, as it may have been one of the very few toys the child possessed.

Each child is allowed to keep their soft toy in accordance with the standard of care at CHBAH. Generous donations of soft toys from employees of the hospital, members of the public, and private companies ensure that this intervention has been sustainable and cost-free to the anaesthetic department since its introduction in 2022.

The authors acknowledge that this study used a wider age range than Jooma’s, which examined 2- to 6-year-olds. The South African Children’s Act (No. 38 of 2005) defines a child as any person younger than 18 years, which is the upper limit of the target age group.24 Research in this field seldom includes children older than 12–14 years. They are considered too old to include in anxiety studies in children or too young to include in adult studies, and thus, inadvertently, adolescents become the ‘forgotten age group’. Their inclusion in this study is an attempt to better understand their pre-operative experience. A 2015 Belgian study examined, among other things, pre-operative anxiety in children up to 16 years of age using the mYPAS.25 Their findings were in line with other studies, namely that age is an important risk factor for anxiety at induction of anaesthesia and that anxiety in the holding area is associated with anxiety on induction. These authors make the important point that older children may downplay or internalise their anxiety. Whether this is similar in the South African population has not yet been investigated, and it is hoped that this study serves as a starting point for investigating adolescent pre-operative anxiety.

A few children declined the soft toy when it was offered. Approximately half of these children (57%) were 11 years or older. While this study aims to include adolescents’ experiences, this finding highlights the age-appropriateness of a soft toy for younger age groups compared with pre-teenagers and teenagers.5

The wide range in mYPAS scores recorded at T1 shows the variety of emotional states that children may present as when coming to the theatre. The median mYPAS score at T1 indicated that more than half the children arriving at the theatre complex had high anxiety. This is similar to findings from studies in other low- and middle-income countries, namely South Africa (66% – 80%),9 India (48%),16 and Pakistan (63% – 71%).15 Along with the other challenges associated with paediatric anaesthesia, it is incumbent on anaesthetists to focus their attention on reducing pre-operative anxiety from the moment the child arrives in theatre.

The drop in median mYPAS score at T2 after being offered a toy can potentially be attributed to a variety of factors, such as receiving the soft toy itself, the comfortable surroundings of a child-focused waiting area, or the presence of other children playing. Interestingly, the statistically significant difference in mYPAS scores between the children who chose a soft toy and those who did not suggests that this intervention may be associated with lessened pre-operative anxiety.

However, this difference did not carry through to mask introduction and induction of anaesthesia in theatre. Most children were highly anxious when face masks were introduced, regardless of whether they had a soft toy. This is well-recognised to be the most anxiety-provoking period for children26 and was confirmed by this study. In contrast, another South African study9 using cartoons showed preservation of effect through to mask introduction. Older age was determined to be the only statistically significant variable in lowering anxiety at T3. A scoping review by Liu et al.12 and studies in Brazil6 and the Netherlands27 corroborate this finding.

While receiving a soft toy prior to theatre is the current standard of care at CHBAH, anaesthetists are free to use any other form of non-pharmacological anxiolysis. Many of the children in the waiting area chose to play with each other or use the toys already there. Some caregivers offered their mobile phones for watching videos or playing games, which seemed to provide a powerful distraction. One child verbalised, unprompted, that he was practicing deep breathing to help quell his anxiety. Of the techniques initiated by the anaesthetic provider, mobile games or videos, simple explanations about what will happen, and exposure to anaesthetic equipment were most common. One anaesthetist gave a coloured sticker to each child while placing their electrocardiogram electrodes; this novel technique was not identified in the preliminary literature search. One-fifth of children did not receive any other form of non-pharmacological anxiolysis other than the soft toy. These other methods are not the main focus of this study, but bring to light other techniques that may be used in future research. We postulate that the combination of a soft toy and one or more other non-pharmacological techniques may greatly reduce anxiety prior to theatre and at mask introduction.

A potential limitation of the study is sampling bias from convenience sampling, as the sample may not be representative of the population. The contextual and purposive nature of the study, as well as its small sample size, may also be limiting factors. The use of a single hospital is another limitation, somewhat overcome by the considerable number of theatres available and the large volume of cases performed.

The unethical nature of randomising children to receive or not receive a toy (against standard practice at CHBAH) limits this study’s ability to determine the effectiveness of the soft toy intervention. The limitation of selection bias must be considered, as children were free to choose or refuse a soft toy. Consequently, those children who did not want a toy or who did not bring one into the theatre were used as the comparison group to the children who took their toy into the theatre.

The complexity of interpreting this study’s results is increased because of a number of anaesthetic-related factors: There was no specified anaesthetic protocol (this decision was left to the anaesthetist responsible for the case); the pre-operative visit may have been performed a day prior to surgery or on the day of surgery; the option of using other non-pharmacological anxiolytic techniques (at the attending anaesthetist’s prerogative); and the anaesthetist who performed the pre-operative assessment may or may not have been the same person who introduced the face mask to the participant.

The surgical factors include: Many surgical disciplines were included in order to obtain a broad range of participants; the potential sedating side-effects of certain pain medications; and some participants who may have had prior theatre exposures, which can either elevate their anxiety or lessen it (gathering these data was beyond the scope of this article).

The participant factors include: A broad age range (including adolescents) beyond that which is usually found in pre-operative anxiety studies; the variability of caregiver presence in theatre; and different waiting times between arrival in the waiting area, offering the soft toy, and entering the operating theatre (these data were not feasible to gather). In addition, the potential Hawthorne effect (observer bias) from the investigator’s presence during the mYPAS scoring may have affected the participants’ scores.

For children who did not have a caregiver with them, and for those whose caregivers chose not to enter the theatre, the mYPAS domain for ‘use of parents’ was scored with respect to the adult who acted in place of the child’s caregiver while in the theatre. This was most often an anaesthetist or an anaesthetic nurse. The authors acknowledge that this non-caregiver relationship likely affected the participants’ anxiety, but still chose to include these participants as they represent a significant portion of the children presenting for surgery at CHBAH.

During data collection, it was incidentally noted that children booked for orthopaedic procedures had fewer distractions and fewer play opportunities as a function of the location of the orthopaedic theatre. These children waited on a transport bed in the corridor outside the theatre. On the other hand, children booked for non-orthopaedic procedures waited in a dedicated paediatric waiting area on the opposite side of the theatre complex. This room has toys, books, and videos available to all children. There are also many children waiting together in this room, which adds to the distraction. It will be valuable to consider its impact on pre-operative anxiety as an area of further research.

Conclusion

This study found that children presenting for elective surgery had high levels of pre-operative anxiety. Offering a soft toy to children was associated with decreased anxiety prior to entering the theatre, but it is not sufficient to show an associated decrease in anxiety at face mask introduction for induction of anaesthesia. In the real-world context of this study, this is significant because it highlights the importance of using multiple anxiolytic strategies to maximise effectiveness. In low- and middle-income countries, non-pharmacological anxiolysis is often more accessible and safer than techniques that require technology (e.g., virtual reality), additional staff (e.g., child life specialists), or extended monitoring (e.g., pharmacological anxiolysis). Further research is recommended to identify combinations of non-pharmacological techniques that can reduce anxiety across various age groups.
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TABLE 2: Univariate analysis of the effect on the modified Yale Pre-operative Anxiety Scale score at each time point.

Characteristic T, score (baseline) T, score (after toy) T, score
(mask introduction)

Beta 95% CI p-value Beta 95% CI p-value Beta 95% CI p-value
Age (years) 037 0.93t00.18 0.19 -0.16 0.64100.33 052 13 1.9t0-0.70 <0.001
Gender
Male vs. Female 074 55t04.0 076 13 551028 052 16 41t07.2 058
Caregiver present 26 23t07.5 030 14 29t05.7 051 57 0.11t011 0.054
Soft toy accepted 3.9 111032 027 6.4 -13t0-0.33 0.039 22 6.3t0 11 061

Cl, confidence interval; mYPAS, modified Yale Pre-operative Anxiety Scale.
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TABLE 1: Demographic characteristics of children presenting for surgery.

Characteristics n % Median IR
Age in years - - 70 4.0-100
Gender - - - -
Male 7 62 - -
Female 43 38 - -
Caregiver present in the theatre 77 68 - -
surgical discipline

Paediatric surgery 49 43 - -
Orthopaedic surgery 39 34 - -
Otorhinolaryngological surgery 18 16 - -
Plastic surgery 8 7 - -
ASA physical grading

| 64 56 - -
1 35 31 - -
i 15 13 - -

IQR, interquartile range; ASA, American Society of Anesthesiologists.
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Note: This formula was created by Katherine R. Drennan using the description of how to
calculate mYPAS given by Kain et al. (1997).2

FIGURE 1: Equation used to calculate the modified Yale Pre-operative Anxiety
Scale score.
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