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Reducing preoperative anxiety in paediatric patients undergoing tonsillectomy and adenoidectomy: An exploratory study on the use of a pictorial schedule
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Abstract

Background: Tonsillectomy and adenoidectomy (T&A) are among the most frequently performed paediatric surgeries, typically preceded by significant preoperative anxiety. Effective nurse–patient communication can alleviate this anxiety and improve emotional well-being. Pictorial schedules have been proposed as a supportive communication tool to familiarise children with procedural steps, thereby promoting orientation, predictability and a sense of control.

Aim: This study aimed to determine whether a pictorial schedule could reduce preoperative anxiety in paediatric patients undergoing T&A surgery.

Setting: This research was conducted in a paediatric ward in a day care hospital in Gauteng, South Africa.

Methods: A quasi-experimental time series design with a delayed comparison group was used. Eight participants were equally divided between an intervention group (receiving the pictorial schedule) and a comparison group. Anxiety was assessed using two validated self-report measures – the Children’s Anxiety Scale and the Facial Affective Scale – and one validated observational tool, the Faces, Legs, Activity, Cry and Consolability (FLACC) scale. Data were analysed descriptively, with each procedural step examined to compare self-reported and observed anxiety levels.

Results: Findings from the self-report measures indicated that the pictorial schedule contributed to reduced anxiety levels in the intervention group. However, the reduction in anxiety was step-specific, with anxiety increasing as the surgery approached for both groups. Observational data from the FLACC scale did not consistently align with self-report measures, suggesting the need for multiple, complementary methods of assessment.

Contribution: The study supports integrating multimodal anxiety assessment, combining self-report and observational measures, in pediatric surgical care.

Conclusion: Pictorial schedules may reduce preoperative anxiety by enhancing predictability and understanding of routine.
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Introduction

Tonsillectomy and adenoidectomy (T&A) surgery is among the most commonly performed surgical procedures in children across the world (Mitchell et al. 2019). Although routine, this procedure often elicits anxiety – an emotion characterised by fear, apprehension and worry (Siddiqui et al. 2024). Anxiety may stem from anticipated pain, separation from caregivers, and uncertainty about the procedure itself (Aydogdu et al. 2019; Mustafa et al. 2024). Barkmann et al. (2023) noted that preoperative anxiety in children can also be attributed to perceived loss of control, fear and concerns related to body image. Importantly, research has shown that children are capable of vividly recalling stressful experiences, particularly when exposed to unfamiliar procedures, such as invasive surgery (Lee & Shin 2024), and such experiences can affect both immediate recovery and long-term attitudes towards healthcare, potentially resulting in fear and avoidance. Consistent with this, early T&A has been linked to an increased risk of developing stress-related disorders in healthcare contexts later in life (Xiao et al. 2024). Although preoperative anxiety is a common and expected reaction, it requires appropriate management to reduce the risk of adverse postoperative outcomes (Alves et al. 2024). Given that the surgical environment can particularly be intimidating for children – often provoking fear, frustration and helplessness – hospitals must prioritise strategies that enhance their overall surgical experience. These may include child-friendly, non-pharmacological distraction techniques, such as virtual reality, entertainment videos, video games, smartphones, tablets, books, music, clown interventions, reward systems (e.g. stickers), and clear, accessible explanations of procedures – such as guided hospital tours (Mersin, Dizer & Tuna 2025; Mustafa et al. 2024; Nilsson et al. 2014). For example, in an unblinded randomised clinical trial conducted at an Italian paediatric hospital, children scheduled for surgery were shown a short video featuring two clown physicians playfully and humorously – but accurately – introducing the operating room and its equipment (e.g. anaesthesia mask, electrocardiogram electrodes and thermo-blanket), Liguori et al. (2016) demonstrated that children in the video group had significantly lower preoperative anxiety than those in the control group, concluding that this type of video is a low cost, simple and effective method for reducing preoperative anxiety in paediatric surgical patients.

Another promising approach involves the use of visual supports to deliver perioperative information, including picture or text-based schedules, storyboards, communication boards, and individual images, photos or videos (Koekemoer et al. 2025). Research from the United Kingdom has shown that comic-style information leaflets explaining paediatric anaesthesia can effectively reduce preoperative anxiety in children (Kassai et al. 2016). Collectively, these tools can support psychological preparation, reduce anxiety, enhance children’s sense of control and improve communication between the child and the nurse. Their relatively low cost further contributes to their practicality and appeal.

Apart from these psychological preparation techniques, sedative medications are also used. Seyedhejazi et al. (2020) conducted a clinical trial involving children scheduled for adenoidectomy in which they compared two preparation methods: one group received oral midazolam, while the other underwent psychological preparation using an informational booklet along with an explanation from an anaesthesia resident. They concluded that both sedative medication and psychological preparation were effective in reducing preoperative anxiety in children undergoing adenotonsillectomy. Communication is a fundamental human need and a core aspect of human functioning; without it, participation in daily life is significantly limited. Beyond expressing basic needs, emotions and information, communication facilitates social interaction, builds relationships, fosters social closeness, enables individuals to influence others, and allows for exerting control in various contexts (Beukelman & Light 2020). Communication is also a basic human right, explicitly protected for children under the United Nations Convention on the Rights of the Child (Thunberg et al. 2022). These rights encompass both the ability to receive accessible information and to express one’s views. The United Nations Convention on the Rights of Persons with Disabilities further underscores that the right to communicate includes children with disabilities. It also highlights the importance of universal design – ensuring that products, services and environments are accessible and usable by all people, including those with communication disabilities (Thunberg et al. 2022).

Augmentative and alternative communication (AAC) strategies – such as gestures, manual signs, real objects, photographs, pictures and speech-generating devices (usually applications today) – play a crucial role in supporting both expressive and receptive communication in healthcare settings. Expressive AAC methods facilitate communication for individuals who are permanently or temporarily non-verbal, as discussed earlier, while input strategies enhance comprehension – an especially important function in paediatric care. The use of AAC as an input strategy does not imply that the child lacks adequate language skills; rather, it recognises that children can benefit from visual supports in the form of pictorial schedules to help clarify the complexity of medical procedures, particularly during the preoperative phase (Koekemoer et al. 2025). By supporting comprehension, challenging behaviour can be reduced (Kaitsalmi et al. 2024), creating opportunities for more effective nurse−patient communication.

A pictorial schedule generally consists of a sequence of pictures that illustrate and represent the steps of an activity or procedure, most often presented in a cell or square, with a word or phrase included above or under the picture (Beukelman & Light 2020). Pictures or photographs are particularly valuable because they are not dependent on language competency, are more universally interpretable, and reflect the concrete reality they represent. Spoken language or text, which is otherwise typically used, is abstract, arbitrary, and dependent on learning and competency (Thunberg et al. 2022). By visually mapping out events and expectations, pictorial schedules help children not only understand but also anticipate upcoming events – ultimately reducing anxiety and improving cooperation in clinical settings. Pictorial schedules, therefore, offer several advantages in paediatric healthcare contexts. They are commonly used to augment comprehension, reduce anxiety and challenging behaviours, support task completion, and facilitate smoother transitions between activities, while requiring fewer adult prompts (Thunberg, Törnhage & Nilsson 2016). In the context of complex medical procedures – such as the sequence of steps involved before T&A, pictorial schedules can help children gain a sense of control and independence by clearly informing them of what will happen and when (Bray, Appleton & Sharpe 2019; Koekemoer et al. 2025; Thunberg et al. 2016). As previously noted, visual supports such as pictorial schedules can reduce anxiety by providing children with clear, predictable information, thereby helping them cope with the unfamiliar and often intimidating hospital environment (Koekemoer et al. 2025). This is especially relevant in the context of T&A, where children frequently experience anxiety not only because of fear of the procedure itself but also because of limited access to developmentally appropriate explanations (Alves et al. 2024; Atefeh 2025). Paper-based pictorial schedules appeal to healthcare practitioners because they are affordable, accessible and easy to implement (Woodring & Harmon 2023). Moreover, they can enhance children’s understanding of the surgical process. Research shows that even babies as young as 3 months old can recognise photos of their mothers (Barrera & Maurer 1981), and by 5 months, they are capable of identifying two-dimensional representations such as drawings that depict familiar objects (Slater, Rose & Morison 1984). Furthermore, children, from about 30 months of age, may use pictures on a symbolic level as resources for information about the world (DeLoache & Burns 1994), and during the following years, also for more abstract concepts (Astle-Rahim & Kamawar 2020). Therefore, children undergoing T&A are likely to possess the cognition required to understand and follow a visual schedule outlining procedural steps, making this a practical and developmentally appropriate tool in perioperative care. The hospitalisation of a child scheduled for T&A surgery starts with the perioperative phase – a phase that starts from the moment the decision to perform surgery is made and ends with their transfer to the operating theatre. During this phase, nurse–patient communication improves the emotional well-being of the patient, especially paediatric patients undergoing T&A surgery, if they prepare children and their family for surgery, both physically and emotionally, by mitigating fears of pain, death, bodily image, family separation, and so forth, while gathering and recording medical information (Hassan et al. 2024). In doing so, nurses protect, promote and optimise patients’ health while advocating for the care of the patients and their families. Nurses should be able to measure the effectiveness of communication strategies as well as the child’s emotional state in order to achieve quality patient care (Nilsson, Buchholz & Thunberg 2012). The two most important strategies for identifying anxiety in children are validated tools for self-reporting and observational measurement. Self-reporting is considered the gold standard for assessing anxiety intensity (Thurillet et al. 2022), as it provides meaningful information about both the level and duration of unpleasantness (McGrath 1987). However, this method can be challenging, particularly for younger children who may lack the cognitive or communicative ability to reflect upon and fully express their emotional state (McGrath 1987; Mesko et al. 2011). Nevertheless, research has shown that even children aged 4 years – 6 years are capable of defining and acknowledging feelings of anxiety, albeit with only a basic awareness (Valentine, Buchanan & Knibb 2010). Importantly, children’s ability to articulate distress evolves as they develop, making it necessary to complement self-reports with observational or objective measurements to enhance the reliability and depth of data collected (McGrath 1987). This approach is further justified by findings from Nilsson et al. (2013), who highlighted a discrepancy between objective and self-report measures of anxiety, showing that behavioural changes do not always align with changes in the child’s experienced distress. Objective measures of childhood anxiety often involve the use of behavioural checklists or rating scales completed by trained observers. One such validated observational tool is the Faces, Legs, Activity, Cry and Consolability (FLACC) scale, developed by Merkel et al. (1997), which has been shown to reliably identify both pain-related unpleasantness and anxiety (Nilsson, Finnström & Kokinsky 2008). A key strength of the FLACC scale lies in its ease of use: it can be administered by both nurses and parents, and its outcomes are not significantly influenced by variables such as the timing of the assessment, or the child’s age or gender (McGrath 1987; Nilsson et al. 2008).

Self-report measures are particularly effective for capturing the multidimensional nature of anxiety. Commonly used self-report scales for children include the Coloured Analogue Scale (CAS) and the Facial Affective Scale (FAS) (McGrath et al. 1996), which both use numerical rating scales to enable accurate measurement of changes in anxiety levels. Given that nurses in the preoperative phase are ideally positioned to observe behavioural cues and facilitate children’s self-reporting of anxiety, their role is central to accurately assessing and managing distress. This study focuses on the perioperative nurse who provides care to patients and their families throughout their hospital stay, specifically during the procedural steps before T&A surgery. Nurses are valuable role players during the preoperative phase, as they possess the knowledge and skills to reduce anxiety preceding surgery. Evidence-based practice has shown that effective nurse–patient communication can foster familiarity with difficult procedures, thereby alleviating anxiety (Jiang et al. 2023). To achieve this, child-friendly communication strategies, such as using pictorial schedules to prepare for and understand difficult procedures, are essential. Although nurse–patient communication is widely recognised as a crucial component of healthcare management, several barriers hinder its effectiveness. A systematic review reported that while establishing and maintaining preoperative relationships with patients is essential, nurses often face time constraints and heavy workloads that negatively impact communication (Kaitsalmi et al. 2024). Despite these challenges, nurses acknowledge the importance of communication – including talking, listening and using text- or picture-supported methods – and advocate for the implementation of various AAC strategies to enhance patient care and reduce anxiety (Pampoulou et al. 2025; Simmons et al. 2021; Zaylskie et al. 2023). The main aim of this study was to investigate potential changes in self-reported and observed anxiety among children aged 4 years to 9 years when provided with a pictorial schedule prior to undergoing T&A in a hospital setting.

Research methods and design

This exploratory study used a quasi-experimental time series design with a delayed comparison group (Leedy & Ormrod 2019) as it enabled the measurement of anxiety during the specific procedural steps depicted in the pictorial schedule, using self-report and observational measurements. This design is advantageous as it can accurately explore potential tendencies of stability and change during specific measurement intervals (Leedy & Ormrod 2019). To ensure that the changes in anxiety across the procedural steps were resulting from the intervention strategy (i.e. the pictorial schedule, described later), a delayed comparison group was used, in which participants had no knowledge of the intervention strategy. Participants were allocated to the intervention or comparison groups using an alternating assignment method. The delayed comparison group did not receive a pictorial schedule preceding T&A, but they received it post-surgery, explaining that it could be used at home to tell friends and family about the surgery.

Participants

The paediatric day ward at a private hospital was selected as the study context since all children undergoing T&A were admitted there, allowing for easy identification of eligible participants. The first 10 potential participants eligible for the project were recruited: they were all between 4 years and 9 years of age, scheduled for T&A, and had typical age-appropriate language, vision, hearing and developmental abilities. All 10 provided assent, with their parents providing consent. Participants were systematically allocated into two groups using an alternating sequence (i.e. the first participant was placed in the intervention group, the second in the comparison group and so on). However, two participants (one from each group) withdrew from the study and did not respond to all the self-report measurement questions during the procedural steps before surgery, despite providing informed consent earlier. This resulted in four participants in each group. Their details are described in Table 1.
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Seven nurses (four auxiliary and three enrolled), all female, working in the paediatric day ward, participated in the training. Their average age was 41.6 years, with ages ranging from 29 years to 55 years. In terms of professional experience, two nurses had 1 year–5 years of experience, three had 6 years–10 years, and two had 26 years–30 years of experience.

Materials

Questionnaires

Parents completed a brief biographical questionnaire to confirm their child met the inclusion criteria and to identify factors that might influence the child’s pre-T&A anxiety. Nurses completed a custom-designed questionnaire consisting of two sections: Section A included seven biographical questions, and Section B contained 14 Likert-scale items assessing their perceptions of using a pictorial schedule as an intervention during preoperative procedures.

Pictorial schedule

The development of the pictorial schedule for this study began in consultation with the matron and nursing staff in the paediatric day ward of the hospital where the research was conducted. The pictorial schedule used in this study was aligned with the specific steps of the T&A procedure followed in the specific hospital where the research was conducted (see Figure 2). The 10 steps included in the schedule were represented by graphic symbols and were arranged vertically to depict the complete procedure, as shown in Figure 1. The pictorial schedule was based on a study conducted in Gothenburg by Thunberg et al. (2016), using schedule books.
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Please note that the 10 steps were originally presented in a vertical format; however, they are displayed horizontally here for space-saving purposes.

The pictorial schedule consisted of A5-sized laminated pages in a ring binder, each featuring a central vertical Velcro strip holding three to four laminated graphic symbols (30 mm × 30 mm) that could be easily attached or removed. Picture Communication Symbols from the Boardmaker software – over 3000 standardised, colour-enhanced symbols – were used to support visual engagement and interactivity. To ensure clarity and structure, each step in the schedule was clearly defined and concluded with a completion cue (Koekemoer et al. 2025). Participants removed symbols as steps were completed and placed them into a ‘finished’ envelope at the back of the binder. This interactive format aimed to foster a sense of comparison and participation. Consistent use of the same graphic symbols reinforced routines while supporting understanding and engagement (Koekemoer et al. 2025). Nurses were trained to implement the visual schedule intervention during preoperative procedures for T&A, as described in the procedures section.

Self-report measurement tools

Two self-report measures were used to quantify anxiety intensity via numerical ratings: the Children’s Anxiety Scale (ChAS) and the FAS. The ChAS, a modified version of the original CAS (McGrath et al. 1996; Nilsson et al. 2013), replaces the anchors ‘no pain’ and ‘most pain’ with ‘no distress’ and ‘much distress’. It consists of a 160 mm × 70 mm visual analogue scale with a 145 mm triangle that varies in width and colour – from a white 10 mm base (‘no distress’) to a dark red 30 mm tip (‘much distress’) – with scores ranging from 0 to 10 in 1-point increments, visible only to the researcher (Castarlenas, Miró & Sánchez-Rodríguez 2013; McGrath et al. 1996).

The FAS features nine progressively expressive faces, ranging from happy to sad, with equal visual intervals to represent consistent perceptual change (Catalinas et al. 2013). Numerical values are printed on the reverse side for scoring by the researcher. Both scales are strongly correlated in measuring unpleasantness, supporting the internal validity of the study (Nilsson et al. 2013).

Observational measuring tools

The FLACC behavioural scale was used. This tool was developed by Merkel et al. (1997) and is a validated observational tool commonly used to assess postoperative pain (Sutters et al. 2012). Each of the five categories is scored from 0 to 2, yielding a total score between 0 and 10, which reflects the participant’s pain, anxiety and distress levels.

Procedure

The first author, in consultation with the manager of the paediatric day ward, analysed the procedural steps preceding T&A and developed a corresponding pictorial schedule. Eight nurses then attended a training session that was based on adult learning principles (Broek et al. 2023) and was designed to equip nurses with the skills required to effectively apply visual schedules in clinical practice. It consisted of a brief, 1h session that included opportunities for active participation through open discussion, nurse feedback (Broek et al. 2023), and was supported by a text-and-picture pamphlet. Practical demonstration and role play, using positive reinforcement, helped nurses practice implementation, with one nurse acting as the child. The training covered the role of pictorial schedules in reducing children’s anxiety and the benefits of using AAC tools and strategies in nursing. As the training was embedded within the nurses’ existing clinical routines, it drew on familiar procedural steps to enhance relevance and facilitate integration. The training’s short duration ensured minimal disruption to workflow while still allowing sufficient time for skill acquisition. A comprehensive description of the programme can be found in Visagie (2015). Following admission to the pediatric day ward for T&A surgery, a nurse introduced the first author to eligible paediatric participants and their parents. Parents received an information letter and consent form, which highlighted voluntary participation and the right to withdraw without consequences. Child assent was obtained by having children place a sticker next to a thumbs-up or thumbs-down image. Participants in the intervention group were provided with a pictorial schedule and shown the procedural steps prior to undergoing T&A surgery. Parents from both the intervention and comparison groups were instructed not to prompt their children during the administration of self-report measures, including the FAS and the ChAS. Nurses meeting children in the intervention group used the pictorial schedule to guide children through each procedural step. The first author shadowed the nurses during these steps to administer the self-report instruments (FAS and ChAS) and to score the observational tool, the FLACC scale. The participants in the intervention and the delayed comparison groups were assessed at each procedural step to allow for data comparison and to enhance the study’s validity. To measure the intensity of anxiety using the ChAS, participants were asked: ‘Show me on the thermometer how worried you feel. Remember, the white at the bottom is the least and the red at the top is the most’. The FAS was then administered with the prompt: ‘Point to a face to show me how you feel’. Anxiety-related behaviours were assessed using the FLACC scale (0–10). To enhance reliability, a nurse independently scored the FLACC at two procedural steps for each child in the intervention group, and the scores were compared for consistency. Children in the intervention group were told they could take the pictorial schedule home. For the comparison group, the pictorial schedule was introduced only after all procedural steps were completed. These children were shown how they had progressed through each step and were also encouraged to take the schedule home and share it with family and friends.

Data analysis

Descriptive statistics were used to summarise, organise and describe the data. Each procedural step was analysed by describing the results from the subjective and objective measuring instruments separately. The data were described using the FLACC interpretation score sheet. The objective measurements were coded from 0 to 10, where zero is calm and relaxed, 1–3 is mildly anxious, 4–6 is moderately anxious, and 7–10 is severely or extremely anxious. The two subjective measurements were also described using the FLACC interpretation score sheet, but because the FAS and ChAS could not be scored with a zero, it was scaled from 1 to 10: 1 being calm and relaxed, 2–3 mildly anxious, 4–6 moderately anxious, and 7–10 severely or extremely anxious. Although the nurses were consulted regarding the specific procedural steps, it was observed that not all the procedural steps were applicable to the participants. There were seven procedural steps that were completed by all participants across both the intervention and delayed comparison groups.

Reliability and validity

During training, a Ten-Point Procedural Integrity Checklist was used to ensure accuracy, followed by a reflective group discussion to reinforce learning and review training objectives. To enhance the face validity of the pictorial schedule, the nurses who attended the training and who were familiar with preoperative procedures were approached after their training to review the procedural steps and the appropriateness of the pictures, confirming their relevance. To ensure accuracy in observational measurement, a nurse scored the FLACC scale at two procedural steps for the intervention group. These scores were compared with the first author’s scores to minimise inconsistencies. Validated self-report tools – ChAS and FAS (McGrath et al. 1996) – were also used to accurately assess anxiety without influencing results. The use of both validated self-report and observational measures during the time series design enabled anxiety to be assessed in relation to the procedural steps shown in the pictorial schedule. Both the intervention and comparison groups met the same inclusion criteria, allowing for direct comparison. To further strengthen internal validity, a second nurse independently scored two randomly selected steps using the FLACC. This nurse was blinded to the study’s purpose and group allocation. To reduce bias, the first author followed a procedural script (Leedy & Ormrod 2019) and measured anxiety only while nurses used the pictorial schedule during the preoperative procedures.

Ethical considerations

Ethical approval was obtained from the Faculty of Humanities Research Committee at the University of Pretoria to conduct this study (Ethics no. 23023432). Written permission was obtained from the hospital management, the matron of the paediatric day ward, and the Ear, Nose and Throat (ENT) specialists who performed the T&A surgeries. Each parent received an information letter and a consent form, which emphasised that participation was voluntary and that they could withdraw at any time without negative consequences. Child assent was also sought; given the children’s ages, they indicated their willingness to participate by placing a sticker next to a thumbs-up or thumbs-down image. Confidentiality was maintained throughout the study by assigning participant numbers to all participants, with no names appearing on any of the data collection instruments.

Results

Figure 3a illustrates that both the FAS and ChAS scores for the intervention group clustered at the lower end of the scale, with three children scoring 1 and one child scoring 2. In contrast, the comparison group displayed a wider distribution of scores, with individual scores of 1, 5, 6 and 10. Although we observed a marked difference between the two groups, suggesting that the use of the pictorial schedule may be associated with reduced anxiety levels, it is important to interpret these findings cautiously, as factors such as prior hospitalisation, age, and the small sample size may have influenced the results. Further studies controlling for these variables are needed to confirm this potential effect. A similar pattern was observed with the FLACC scores (Figure 3b), where all four children in the intervention group scored 0. In the comparison group, two children scored 0, while the remaining two scored 2 and 3, respectively. These observations may indicate a potential effect of the pictorial schedule on reducing observable distress, but as noted above, small sample size and possible confounding factors limit the strength of this conclusion.
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Figure 4a shows that all four children in the intervention group scored 1 on both the FAS and ChAS, indicating no anxiety. In contrast, scores in the comparison group were more varied. On the FAS, two children scored 1, while the remaining two scored 3 and 4, respectively. Similarly, on the ChAS, two children scored 1, with the others scoring 4 and 5. Figure 4b presents the FLACC scores, where the intervention group again showed unanimous low scores, with all children scoring 0. In comparison, two children in the comparison group scored 0, while the others scored 2 and 3. The FLACC results correspond closely with the self-reported FAS and ChAS scores, reinforcing the finding that the intervention group exhibited no signs of anxiety. In contrast, the comparison group’s responses ranged from no anxiety to moderate anxiety. Taken together, the FAS, ChAS, and FLACC scores suggest that the children in the intervention group did not experience anxiety, whereas the comparison group demonstrated a broader spectrum of anxiety levels.
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Figure 5a shows that within the intervention group, two children scored 1 on the FAS, one child scored 2, and the other scored 9. In the comparison group, two children scored 1, while the remaining two scored 3 and 7, respectively. A similar pattern was seen on the ChAS: three children in the intervention group scored 1, while one child scored 10 – a notably high score that was not reflected in the corresponding FLACC results. In the comparison group, two children scored 2 on the ChAS, with the remaining two scoring 1 and 5. Figure 5b presents the FLACC scores. In the intervention group, three children scored 0, indicating no observable signs of distress, while one child scored 3. In the comparison group, two children scored 0, one scored 2, and one child scored 6. During this particular procedural step, both the intervention and comparison groups displayed a broader range of responses than in earlier steps. On the FAS and ChAS, most children in the intervention group reported low anxiety, although one child reported extreme anxiety – this outlier was not reflected in the corresponding FLACC score. In contrast, the comparison group showed more consistent responses across the subjective measures (FAS and ChAS), with most children appearing mildly anxious. The FLACC scores supported these trends: while most children in the intervention group showed no observable distress, one child showed mild signs (score of 3). In comparison, the FLACC identified one child in the comparison group as moderately anxious (score of 6), further indicating higher anxiety levels in this group. This stands in contrast to earlier steps such as ‘I get a bed’ (Figure 3b) and ‘The nurse is coming’ (Figure 4b), where all intervention group children received FLACC scores of 0, indicating no anxiety.
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Figure 6a shows that FAS scores were identical across both the intervention and comparison groups: in each group, two children scored 1, while one child scored 2 and the other scored 3. On the ChAS, all children in the intervention group scored 1, suggesting no anxiety. In the comparison group, two children scored 2, while two children did not provide responses. Figure 6b presents the FLACC scores. All four children in the intervention group scored 0, indicating no observable signs of anxiety. In contrast, the comparison group showed higher levels of observable anxiety: two children scored 0, while the other two scored 3 and 4, respectively. The two missing ChAS responses in the comparison group may reflect mild anxiety, as suggested by their corresponding FLACC scores. When comparing the FLACC results across groups, it is evident that participants in the comparison group exhibited mild anxiety, while those in the intervention group did not. Notably, in the intervention group, the consistency between the subjective (ChAS) and observational (FLACC) measures supports the conclusion that these participants experienced no anxiety during this procedural step.
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Figure 7a presents the FAS scores, showing that two children in the intervention group scored 2, one child scored 1, and the other scored 4. In the comparison group, half of the participants scored 5, while the remaining two scored 1 and 6, respectively, indicating generally higher levels of self-reported anxiety. On the ChAS, three children in the intervention group scored 1, and one child scored 2, reflecting low levels of anxiety. The comparison group’s scores were more varied, with one child each scoring 1, 3, 5 and 6. The FAS and ChAS results suggest that most children in the intervention group experienced little to no anxiety, with only one child reporting mild anxiety. In contrast, the comparison group reported mild to moderate anxiety across both self-report measures. Figure 7b shows the FLACC scores. All children in the intervention group scored 0, indicating no observable signs of anxiety. In the comparison group, scores were equally distributed, with two children scoring 2 and the other two scoring 3, reflecting mild to moderate anxiety. The FLACC findings align with the self-reported measures. The intervention group displayed no observable signs of anxiety, consistent with their FAS and ChAS scores. In contrast, the comparison group exhibited both mild and moderate anxiety across all three measurement instruments.
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Figure 8a shows that the FAS responses in the intervention group were widely distributed, with one child each scoring 1, 5 and 9, and one child not providing a score for this step. In the comparison group, two children scored 1, while the remaining two scored 3 and 6, respectively. On the ChAS, only two children in the intervention group provided responses – one scored 1 and the other 10, indicating a stark contrast in perceived anxiety. The remaining two children did not record responses. In the comparison group, ChAS scores were more moderate, with two children scoring 2 and one each scoring 1 and 6. The intervention group’s self-report responses (FAS and ChAS) were highly variable, with two non-responses, suggesting that this procedural step may have been more anxiety-inducing for them. In contrast, the comparison group reported more consistent and moderate anxiety levels, with no extreme scores recorded. Figure 8b displays the FLACC scores. In the intervention group, two children scored 4, and the others scored 1 and 2, respectively. Notably, none of the children scored 0, indicating elevated observable signs of anxiety compared to previous steps. In the comparison group, two children scored 3, and the others scored 0 and 2, reflecting mild to moderate anxiety. The FLACC results confirm that the intervention group experienced higher levels of anxiety during this step compared to earlier procedures, and also in comparison to the control group. While one child in the intervention group reported a score of 10 on the ChAS, this level of severity was not reflected in their FLACC score. This discrepancy highlights the importance of incorporating both self-report and observational measures, as anxiety may not always manifest in observable behaviours.
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Figure 9a shows that FAS scores in the intervention group were equally distributed, with one child each scoring 1, 5 and 9, and one child not providing a response. Similarly, on the ChAS, two children scored 10 – indicating extreme anxiety – while one child scored 1, and one did not respond. In the comparison group, FAS scores were more moderate, with one child each scoring 1, 3, 6 and 7. Children’s Anxiety Scale scores in this group followed a similar pattern, with scores of 1, 3, 5 and 6. These results suggest an increase in anxiety within the intervention group during this perioperative waiting period, with one child reporting moderate anxiety and another reporting extreme anxiety. The comparison group, by contrast, demonstrated a range of responses from no anxiety to moderate anxiety across both self-report tools. Figure 9b presents the FLACC scores. In the intervention group, two children scored 2, while the others scored 1 and 5, respectively. The comparison group’s scores were evenly distributed, with one child each scoring 0, 3, 4 and 5. These FLACC results indicate that children in both groups displayed mild to moderate observable signs of anxiety during this phase. In the comparison group, the observational (FLACC) scores were consistent with the self-reported FAS and ChAS scores. However, in the intervention group, the FLACC did not reflect the extreme anxiety reported by one child on the ChAS. This discrepancy again highlights the value of using both self-report and observational measures to capture the full range of children’s perioperative anxiety.
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Discussion

Communication strategies, such as pictorial schedules, are recommended in hospital settings to create a sense of familiarity with procedural steps, thereby enhancing orientation and a sense of control in an otherwise unfamiliar and overwhelming hospital situation (Kaitsalmi et al. 2024; Koekemoer et al. 2025). A study similar to the current one employed pictorial supports grounded in universal design principles to uphold the communication rights of paediatric patients undergoing T&A. These supports enabled children to express their thoughts and feelings, thereby promoting a more person-centred approach to care (Thunberg et al. 2022). In addition, this approach fostered collaboration among children, parents and healthcare professionals, helping all parties feel more prepared for the procedure. Tonsillectomy and adenoidectomy surgery is common, but evokes anxiety and fear (Liang et al. 2021; Xiao et al. 2024). Anxiety is multifaceted, and it is difficult for children to communicate how they feel. It is therefore suggested that self-reporting of anxiety and pain is an effective assessment tool (Barkmann et al. 2023; Levy et al. 2025). The self-report measures used in this study, namely the FAS and ChAS, confirmed that the children were able to indicate their levels of anxiety effectively. According to Nilsson et al. (2013), validated self-report measurements are more difficult to administer, but this is the most effective way to determine anxiety in children. The ChAS and FAS are both validated self-report measurements for children aged 4 years and above (McGrath et al. 1996; Nilsson et al. 2013). During the study, both scales proved to be effective tools for measuring anxiety. However, the FAS appeared to be more sensitive to change than the ChAS, as it yielded a wider range of responses, suggesting it could detect more nuanced shifts in anxiety levels. The FAS responses from both the intervention and comparison groups indicated that children’s level of anxiety was wide ranging, particularly during the final two procedures before surgery. The results also indicate that self-report measures, such as the FAS and ChAS, are both effective and important. These tools are easy to score, and anxiety levels were not always accurately reflected in the observational measure (i.e. the FLACC). The FLACC was an efficient objective measurement tool, especially when the participants failed to reflect on the self-report measurement tools (Sutters et al. 2012). The objective measure correlated with the self-report measurements, indicating the effect of a pictorial schedule on anxiety in children from the intervention and delayed comparison groups preceding surgery. It is important to note that factors such as prior hospitalisations and age may have contributed to variability in anxiety levels and responses. Because our study employed a group design rather than a single-subject design, we cannot determine how these factors influenced individual outcomes. Future studies with larger samples and designs allowing for individual-level analysis would help clarify the impact of these variables on intervention effectiveness. Although the FLACC is validated and can reflect the level of anxiety, it was clear that it was not as sensitive towards change, especially further on in the procedural steps, closer to surgery. However, it is effective to use more than one measurement tool to establish an overall impression of a child’s level of anxiety (Nilsson et al. 2013). Also, in order to manage anxiety and reduce further harm, it is important for nursing staff to identify the level of anxiety (Thunberg et al. 2016).

The results also indicated that the intervention group became more anxious towards the end of the procedural steps, and their level of anxiety was higher than the comparison group at the procedural step closest to the surgery, as described in Figure 7a and Figure 7b. This could indicate that the pictorial schedule can reduce anxiety for initial steps of the process, but that it also indicates when surgery will take place, which might then increase anxiety. Because T&A are invasive surgery, it is normal to be anxious (Alves et al. 2024). These findings align with those of a study conducted in China involving children aged 2 years–7 years, which reported an 84.0% increase in anxiety from the point at which children exited the operating room elevator to their arrival in the preoperative waiting area (Liang et al. 2021). This rise in anxiety was attributed to separation from their caregivers, who were not permitted to accompany them beyond this point – a pattern also reflected in the results presented in Figure 7a and Figure 7b of the current study. Furthermore, the results point towards the individual perception of the level of anxiety, as ratings were seen to be more varied when closer to surgery for both groups. This pinpoints the need for a tailored and person-centred approach to care, focusing on each child–parent perception (Thunberg et al. 2022).

Limitations and recommendations for further studies

Nurses and parents are valuable role players in the perioperative setting and need to have effective communication skills in order to reduce anxiety in children (Hassan et al. 2024). It is recommended that parents receive some form of training in using a pictorial schedule with their children, as a pictorial schedule could also assist parents in knowing what to expect. The pictorial schedule can support direct communication between the nursing staff and the child (Thunberg et al. 2016); therefore, future studies may also evaluate the effect of tailored training using a pictorial schedule to enhance nurse–patient communication skills. Pre- and post-questionnaires can assess changes in nurses’ perception and inform improvements to the training content, guided by adult learning principles. The sample size was small, including only four children in each group, making it impossible to generalise the findings. Many of the children who received T&A surgery at the hospital included in the study were not between the ages of 4 years and 9 years and hence could not be included in the study. It is recommended that children aged 3 years and older be included in the selection criteria to have a better understanding of all the paediatric patients’ anxiety before T&A surgery. Astle-Rahim and Kamawar (2020) indicated that children can understand and use pictures from a very young age, which supports our recommendation. Another limitation is that detailed information on participants’ prior hospitalisations, including the reasons for admission, was not collected. While none of the children had undergone previous surgery, all children in the experimental group had prior hospital experiences, which may have contributed to higher baseline anxiety levels. Additionally, only group-level age data (mean age) were available, limiting our ability to examine age as a potential confounder. These factors should be considered when interpreting the findings, as they may have influenced the observed outcomes. Because of the quasi-experimental time series design, anxiety was measured repeatedly at multiple procedural steps rather than at a single baseline. While this approach allowed for assessment of anxiety during specific steps of the procedure and has been praised for use with self-report measures (Taris, Kessler & Kelloway 2021), repeated measurements over a short time frame may have influenced children’s responses and could affect the reliability of the findings. Future studies could explore alternative designs or longer intervals between assessments to reduce potential reactivity. During the study, it was observed that parents were also anxious prior to T&A surgery and that they also consulted the pictorial schedule to identify the procedural steps. The anxiety of a child is influenced by their parents’ behaviour (Alves et al. 2024; Siddiqui et al. 2024). In fact, Liang et al. (2021) estimated that children with anxious caregivers were 2.4 times more likely to experience preoperative anxiety, and therefore, it is recommended that future studies should measure parental anxiety and also determine the effect of a pictorial schedule on parents’ anxiety, as it may strengthen the applicability of using a pictorial schedule prior to surgery.

According to Getahun et al. (2020), it is important to consider the timing of providing information to a child (and the family) and to implement appropriate anxiety-reduction strategies in advance for them to be effective. It is recommended that the children receive the pictorial schedule at the ENT specialist’s practice and not on the day of admission. This will give families time to familiarise themselves with the procedural steps before surgery and give parents the opportunity to have a conversation with their child prior to the surgery (Thunberg et al. 2016). Also, children need to be motivated, and therefore, it is important to add postoperative steps depicting positive outcomes, such as receiving an ice cream or going home. This may decrease children’s anxiety during the final steps, that is, when the porter comes and when they wait in the preoperative waiting room.

Conclusion

This exploratory study indicates that pictorial schedules may reduce anxiety in children between 4 years and 9 years of age before undergoing T&A surgery. Furthermore, the results indicate that validated self-report measurements as well as objective measurements may be used to determine anxiety in young children before T&A surgery.
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FIGURE: Procedure 2 — ‘The nurse comes’: (a) Intervention and comparison of FAS and ChAS (b) Intervention and comparison of FLACC.
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Note: Developed by Alida J. Roos for this study using licensed Boardmaker® symbols (Tobii Dynavox).
FIGURE 1: Graphic symbols depicting the 10 different preoperative steps.
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Note: Developed for this study using licensed Boardmaker® symbols (Tobii Dynavox).
FIGURE 2: Pictorial schedule displaying the first three procedural steps.
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TABLE 1: Sociodemographic and clinical characteristics of participants (N = 8).
Variable Intervention group ~ Comparison group

Home language

Afrikaans 3 3
English 1 1
Sex

Female parents 4 4
Female children 3

Male children 1 2
Qualifications

Diploma 1 0
Bachelor’s degree 2

Postgraduate degree 1 3
Employment

Part-time 2

Full-time 2

Family size

1 child 1 1
2 children 3 3
Hospitalisation history

Child has previously been hospitalised 4 2
Family member has been hospitalised 2 2

Note: Participants had prior hospitalisations, but the specific reasons for admission
were not collected. Importantly, no child had previously undergone surgery. Average
age (years): Parents: Intervention group: mean = 38; s.d Comparison group:
mean = 40; s.d. = 7. Children: Intervention group: mean = 6; s.d. = 6; Comparison group
mean = 7; s.d.

s.d., standard deviation.






