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Difficulties with diet and mealtimes, often exacerbated by food selectivity have been highlighted as priority areas of support by parents of autistic children. There is a large body of evidence noting the significant relationship between sensory differences and greater food selectivity in individuals on the autism spectrum. In order to address the needs expressed by parents the present study examined the effect of a whole class, sensory based feeding intervention carried out in a special school setting that was integrated into part of the daily school routine. The intervention sought to become self-sustaining with minimal financial and time costs. In total 23 autistic pupils aged 4–10 took part in the Sensory Snack Time intervention. Results indicated that pupils ate a wider variety of foods and displayed significantly reduced food selectivity, distressed mealtime behaviors, and food refusal following the 12-week intervention. Furthermore, the intervention was successfully integrated into everyday practice and was successfully implemented by existing school staff. Further research is necessary to qualify the precise impact the intervention had on supporting pupils to manage sensory based aversions to foods and to examine the potential for the intervention to be generalized to main meals and different settings, such as pupils' homes.
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INTRODUCTION

Feeding problems in childhood are relatively common, with feeding or eating difficulties identified in at least 25% of neurotypically developing children (Lindberg et al., 1991; Manikam, 2000; Silverman et al., 2009), however, these problems are at least twice as prevalent in children on the autism spectrum.1. Feeding or eating difficulties are widely recognized as problematic for autistic children (Schreck et al., 2004; Schreck and Williams, 2006; Provost et al., 2010; Nadon et al., 2011a,b; Kral et al., 2013; Sharp et al., 2013; Hubbard et al., 2014; Marí-Bauset et al., 2014; Suarez et al., 2014b) and are often compounded by co-occurring difficulties such as highly idiosyncratic food preferences, the need for food to be presented in specific ways, a narrow diet, aversion to a range of textures, and pica (Kerwin et al., 2005; Schreck and Williams, 2006; Martins et al., 2008; Cermak et al., 2010; Seiverling et al., 2010; Hendy et al., 2013).

Commonly identified early childhood eating and feeding problems (such as picky eating) in the neurotypical population are often seen as mild or transient (Bernard-Bonnin, 2006; Mascola et al., 2010) whereas for autistic children these difficulties have been found to persist past childhood remaining a significant difficulty into adolescence and adulthood (Cornish, 2002; Suarez et al., 2014b; Kuschner et al., 2015) and can lead to inadequate nutrition and a range of negative outcomes including weight loss, impaired cognitive development, malnutrition and poor overall health, and growth (Keen, 2008; Schmitt et al., 2008; Herndon et al., 2009; Bandini et al., 2010). As Johnson et al. (2014) noted, across the existing literature three categories of feeding difficulties in autistic children are highlighted: food selectivity, food refusal, and disruptive mealtime behaviors (see Johnson et al., 2014). Of these, food selectivity (that might present as a preference for, or avoidance of, foods based on smell, texture, or color), is identified as being the most common difficulty (Fodstad and Matson, 2008; Twachtman-Reilly et al., 2008; Laud et al., 2009; Matson and Fodstad, 2009; Bandini et al., 2010; Cermak et al., 2010; Sharp et al., 2013; Marí-Bauset et al., 2014; Rastam and Wentz, 2014) and has a significant association with disruptive mealtime behavior (Curtin et al., 2015).

The prevalence rate of food selectivity in children on the autism spectrum has shown a large variability, Postorino et al. (2015) report that differing definitions of food selectivity, along with a lack of consistent methodology, may account for the range in the prevalence rate of 13 to 87% in the existing literature (Postorino et al., 2015). Bandini et al. (2010) looked to operationalise the term “food selectivity,” suggesting that it was comprised of three domains: food refusal, limited food repertoire, and high frequency single food intake (HFSFI). Whilst the HFSFI domain was not found to be a significant problem for autistic individuals, their study supported previous findings regarding the negative impact that limited food repertoire has upon nutritional intake (Herndon et al., 2009; Bandini et al., 2010; Bicer and Alsaffar, 2013). As a result of the potential health impact of a limited food repertoire this is often the primary focus of examination of food selectivity in children on the autism spectrum (Cermak et al., 2010; Rastam and Wentz, 2014). Research has, therefore, sought to explore why there is such a high level of food selectivity in autistic compared to both neurotypical children and children with other developmental differences (Field et al., 2003; Schreck et al., 2004; Twachtman-Reilly et al., 2008; Sharp et al., 2010), especially as parent reports suggests that it is not a result of lack of appetite (Williams et al., 2000). The core diagnostic feature of restricted interests and repetitive behaviors has been suggested as an underlying cause of some of the behaviors associated with food selectivity, such as rigidity in the way in which food is presented and rigid mealtime rules (Twachtman-Reilly et al., 2008). There is, however, an increasing amount of evidence to support the causal relationship between sensory differences (such as hypo- or hyperreactivity to sensory input) and food selectivity in children on the autism spectrum (Cermak et al., 2010). The focus on mealtime behavior or sensory differences has informed current feeding interventions for autistic children.

Behavioural Interventions

The effectiveness of behavioral interventions have received empirical support in the treatment of children's feeding problems (Ahearn, 2002; Ledford and Gast, 2006; Greer et al., 2008; Bachmeyer, 2009; Sharp et al., 2010; Gale et al., 2011; Silbaugh et al., 2016). The majority of existing behavioral research depicting effective specific feeding treatment protocols consist of single case studies or small sample sizes (Najdowski et al., 2003; Tarbox et al., 2010; Peterson et al., 2016). These describe a variety of approaches that were found to be effective in these cases (see Silbaugh et al., 2016 for a recent review). However, the high professional to child ratio of these interventions could limit their effectiveness in school settings. Indeed, we were unable to find any studies that had examined a whole class approach delivered in a school setting and there is a need for studies to take into account the ecology of the school setting (Ledford et al., 2018). There are also wider concerns regarding the replicability of the positive effects of some specific behavioral interventions (Silbaugh and Swinnea, 2018) and the generalisability of behavioral treatments to foods that have not been specifically targeted in the intervention (Peterson et al., 2016), highlighting the need for more research in this area. Whilst behavioral interventions for food selectivity have shown promise, and the growth of evidence from single-case designs is promising, behavioral interventions have not been found to meet Council for Exceptional Children criteria for evidence-based practice (Silbaugh et al., 2016). Furthermore, behavioral based interventions can often fail to take into account sensory challenges children face in feeding and the extent to which they impact upon food selectivity (Overland, 2011). By focussing specifically on behavior an intervention may fail to recognize that the sensory experience of certain foods may well be a negative one for autistic children. As such food selectivity, perpetuated by refusal of new foods, and potentially negative behaviors around the acceptance of new foods, should be seen as an adaptive and communicative response to a physiologically motivated difficulty. The current study seeks to address the need for further research that examines interventions that address food selectivity and sensory differences with larger samples of children in a naturalistic setting (Ledford et al., 2018).

Sensory Approach

Sensory differences in autism have been increasingly recognized as a result of first-hand accounts (Grandin, 1992, 2000; Williams, 1994; Jones et al., 2003) as well as wider research highlighting the prevalence of hyper- or hyporeactivity to sensory input in autistic individuals (Leekam et al., 2007; Tomchek and Dunn, 2007; Ben-Sasson et al., 2009; Baum et al., 2015). Clinical recognition of these differences came with the revised diagnostic criteria for autism that included, for the first time, differences in sensory processing (DSM 5; American Psychiatric Association, 2013). Specifically sensory differences in processing in the proximal domains of touch and smell/taste have been shown to distinguish autism and non-autism groups (Schreck et al., 2004; Schreck and Williams, 2006; Leekam et al., 2007; Tomchek and Dunn, 2007), thereby potentially implicating sensory differences as a cause of food selectivity (Williams et al., 2000; Rastam, 2008; Twachtman-Reilly et al., 2008; Cermak et al., 2010). Indeed, specific contextual factors such as texture, taste, temperature, smell, and consistency of foods, have been reported to be associated with food selectivity (Whiteley et al., 2000; Williams et al., 2000; Schreck et al., 2004; Seiverling et al., 2010, 2011; Kuschner et al., 2015; Luisier et al., 2015; Postorino et al., 2015). The growing body of evidence supporting the significant relationship between sensory differences and greater food selectivity not only in autistic individuals (Matson and Fodstad, 2009; Cermak et al., 2010; Nadon et al., 2011b; Suarez et al., 2012, 2014b; Beighley et al., 2013; Mazurek et al., 2013; Johnson et al., 2014; Zobel-Lachiusa et al., 2015; Chistol et al., 2018) but also in typically developing children (Farrow and Coulthard, 2012; Johnson et al., 2015; Coulthard et al., 2016) and those with an intellectual disability (Engel-Yeger et al., 2016) should not therefore be surprising. These findings, therefore, highlight the need for food selectivity interventions to focus on the sensory components of eating (Nadon et al., 2011b; Chistol et al., 2018; Nederkoorn et al., 2018). An understanding of the potential sensory basis for food selectivity informed the approach developed for the current study.

A sensory based approach will often focus on encouraging tactile and oral exploration, looking to normalize sensation, as the first steps to addressing food selectivity (Twachtman-Reilly et al., 2008) rather than addressing the behavior being displayed as the primary concern. Indeed, sensory-based activities have been shown to facilitate the behavioral readiness needed for improved performance of functional skills that would be required for eating (Field et al., 1997; Fertel-Daly et al., 2001; Smith et al., 2005; Schaaf and Nightlinger, 2007). One sensory based approach that is growing in popularity, particularly in clinical settings in the US, is the sequential oral sensory (SOS) approach (Toomey and Ross, 2011; Benson et al., 2013; Peterson et al., 2016). The SOS approach is typically a 12-week, therapist delivered program that is based on the typical developmental steps involved with feeding (Benson et al., 2013). Play is also central to the approach which aims to “increase the range and volume of foods the child will eat through a play-based intervention” (Toomey and Ross, 2011, pg. 86). The approach has developed a six step eating hierarchy (visual tolerance, interaction, smell, touch, taste, and eating) as the protocol to advance the child forwards with exposure and experiences of a variety of foods and textures based on the child's response to each step (Toomey and Ross, 2011). The rationale behind the intervention is that a process of systematic desensitization, in the context of the six step hierarchy children begin to interact with and eat a wider variety of foods (Mattingly et al., 2015). Whilst not initially developed specifically for autistic individuals, it is increasingly being used to address feeding difficulties, such as restricted diet, experienced by children on the autism spectrum (Benson et al., 2013; Peterson et al., 2016). As with behavioral interventions reviewed by Silbaugh et al. (2016), sensory-based approaches cannot yet be seen to meet the criteria for evidence-based practice. Whilst there has been some empirical support for sensory approaches (Benson et al., 2013; Aswathy et al., 2016; Reinoso et al., 2018), a randomized control trial, of a modified SOS approach (M-SOS) was not found to be effective in addressing food selectivity in four of the six children who took part (Peterson et al., 2016). One potential reason for this may have been that the “play-based” element may not have been as child-led as originally proposed in the SOS approach, the M-SOS being “not the true and comprehensive SOS method” (Peterson et al., 2016, p.3). Despite this limitation and the research literature highlighting the relationship between sensory differences and food selectivity in autism (Zobel-Lachiusa et al., 2015) further research is still needed to examine sensory based approaches to addressing food selectivity in autistic children. We found no studies that have examined this type of approach within a UK school setting. As with behavioral interventions, one potential barrier to implementation of sensory based interventions are the resources required to implement them. The SOS program, for example, whilst recommended to be delivered in a group setting, is often delivered by a multi-disciplinary team that may consist of a speech and language therapist, occupational therapist and dietician (Boyd, 2007) at least one of whom is required to be trained in the SOS method. Whilst the involvement of such a wide range of professionals will be beneficial, the reality in many schools is that they do not have such resources available to them. The current study is therefore not only unique in terms of examining an intervention that can be integrated into everyday school practice using existing staff and resources but also in that it sought to respond to calls to address the research to practice gap in autism research (Dingfelder and Mandell, 2011; Carrington et al., 2016; Guldberg, 2017).

Aim

The current study sought to address food selectivity across a sample of children attending a primary school for pupils with autism and/or profound and multiple learning difficulties in inner-city London. A brief survey of staff in the setting highlighted the prevalence of pupils for whom mealtimes were an area of struggle. Previous research has highlighted the negative impact that eating difficulties can have on pupils within the educational setting (Koenig and Rudney, 2010). In line with previous studies that have shown a strong correlation between mealtime behavior and parental stress and a negative impact on family life (Kerwin et al., 2005; Bagby et al., 2012; Suarez et al., 2014a; Postorino et al., 2015; Thullen and Bonsall, 2017), parents have themselves identified their child's diet as a priority area for support (Galpin et al., 2017). The aim of the current study was, therefore, to examine the impact of a sensory based intervention to address food selectivity in autistic pupils that could be delivered in a school setting by teaching staff. A secondary aim of the study was to also address the research to practice gap in autism (Dingfelder and Mandell, 2011; Carrington et al., 2016).

METHODS

The study had a repeated-measures within-subject design. Each child served as his or her own control, with pre- and post- measures for mealtime behavior and variety of food eaten providing the outcome measures. Although the intervention became embedded in practice and was therefore ongoing, outcome measures were taken after 12 weeks.

Participants

Whilst the intervention was offered to all pupils, three whole classes (a total of 23 children) from the same government funded, special school in inner-city London were initially selected for inclusion in the study following teacher, parent, and therapist assessment of need for a selective eating intervention. Four children were not included in the final analysis as they had been absent for more than 25% (n = 15) of the sessions. A total 19 children (3 girls and 16 boys) who ranged in age from 4 years 10 months to 10 years 7 months (M = 6 years; 5 months; SD = 1;7) took part in the sessions during the 12-week intervention period.

All children had received an independent clinical diagnosis of an autism spectrum condition according to ICD-10 (World Health Organization, 1992) or DSM-IV-TR (Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision) (American Psychiatric Association, 2000). All children met Kasari et al. (2013) definition of minimally verbal, i.e., they may use no language, or may have a very small repertoire of single words and fixed phrases that are used at low rates and in limited contexts. Additionally, all of the children had communication difficulties, and a high proportion presented with behavior that challenges and complex needs including additional learning difficulties. To attend the school, pupils need to have a Statement of Special Educational Need (SEN) or, more recently, an Education, Health and Care Plan (UK Department for Education, 2014) which is a legal document that details the child's needs and services that the local educational authority has a duty to provide. All children had been identified by the school speech and language therapist as having the requisite oral-motor skills to eat table food and had no physical complications, such as dysphagia.

The study was conducted with approval from The Bridge London Trust Research Ethics Committee and conformed to the British Psychological Society's (BPS) Code of Human Research Ethics (British Psychological Society, 2010) and the British Educational Research Association's (BERA) Ethical Guidelines for Educational Research (British Educational Research Association, 2011). All pupils taking part in Sensory Snack Time were informed that they would be having a new type of snack time. All pupils were free to withdraw from snack time by removing themselves to the “quiet space” in their classroom or leaving the classroom altogether (in line with everyday practice in which pupils may withdraw from activities that cause them distress). Parents and/or carers provided informed, written consent for their child to take part and were further informed of the fact that they were able to withdraw their children and/or their data from the snack time sessions and/or analysis at any time. All pupils' data was coded upon entry to remove any information that could link it back to an individual.

Procedure

A sensory based selective eating intervention “Sensory Snack Time” was designed to be used as a whole class approach in a school for children with autism and/or severe learning difficulty. In order to ensure high fidelity of implementation of the sessions participating staff attended a short training session to explain the programme and the principles of a sensory based approach to feeding (Greenberg et al., 2004). Additionally, the school dietitian (CP) attended the first session and either led that session or supported the class teacher to lead the session. The dietitian then attended at least 30% of subsequent class sessions to provide feedback and ensure the approach was being used correctly.

Staff Training

The school dietitian (CP) alongside a class teacher who was also a trained speech and language therapist (LO) developed a 1 h training session based on a sensory approach to addressing restrictive eating with the aim of enabling class teams to introduce Sensory Snack Time as a whole class approach. Relevant class teams of Teachers and Special Needs Professionals (support staff - SNPs) attended the training prior to beginning the 12-week block of intervention in their classes.

During the training, the complexity of feeding was described to demonstrate how feeding competency is influenced by the successful involvement of all organ systems, muscles, and sensory systems, an individual's capacity to learn (including the impact of different ways of thinking associated with autism), their developmental age, nutritional status, and environmental influences. This was explained to provide a platform to discuss and challenge common myths about feeding. Operant conditioning and physiological responses to stress were also explained within a feeding context.

The Sensory Snack Time approach was briefly discussed in relation to its basis in child-led systematic desensitization through the sequential presentation of foods. The steps to eating were discussed in order to reinforce the complexity of feeding and the number of steps required for an individual to eat a specific food. The hierarchy of six steps to eating (visual tolerance, interaction—without touching, smell, touch, taste, and eating), used in SOS feeding interventions (Toomey and Ross, 2011) further broken down into 32 sub-steps, as described in the M-SOS intervention (Peterson et al., 2016), was also used to guide teachers and SNPs in grading the children's interactions with foods during intervention meal times. This was based on the child's individual responses and needs. The subsequent creation of individualized food hierarchies by considering the sensory qualities of each food were discussed and examples were given. The importance of considering food allergies, dietary requirements and dysphagia was highlighted and staff were advised to discuss any concerns with the relevant school health professionals to ensure the safe delivery of the approach.

Clips of a sensory feeding approach previously implemented by the dietitian were shared with staff, showing the different stages of group and 1:1 feeding therapy with neurotypically developing children and children with autism and/or severe learning difficulties. The videos showed examples of table based sensory preparation such as hand washing, cleaning tables, and bubble blowing. They also showed the process of presenting and interacting with each food according to children's individual level of comfort with that food. It further highlighted strategies such as having a “spit out” bowl to encourage interaction with food without the demand of eating it. The clips showed food aversive behaviors in autistic children which were discussed in relation to the hierarchy of steps to eating.

Finally, a lesson plan provided an outline of how the approach would be used in the classroom (see Appendix A) and individual teachers met with the dietitian and speech and language therapist to construct food hierarchies specific to the children in their classes. The number of foods in the hierarchy varied between 4–8 depending on the needs and tolerance of the children in the class.

Class Based Intervention

Prior to the start of the intervention a consistent snack time routine was established and embedded into the class routine. Prior to the Sensory Snack Time sessions children took part in sensory preparation games and activities that supported sensory integration and readiness to learn. The types of games and activities put in place were based on professional judgement to ensure they met the needs of the specific pupils (Twachtman-Reilly et al., 2008). Children were motivated to sit at the table independently with bubble play and hand held paper windmills which led into hand washing and oro-motor awareness activities to provide further sensory preparation. Interactions throughout the session were child-led.

A range of 52 different foods, three liquids and five sauces categorized based upon their texture and food group was made available to pupils during the 12 weeks of Sensory Snack Time sessions (see Appendix B for examples of foods offered), with 4–8 foods available during each session. Systematic desensitization through sequential food hierarchies determined what food was presented and in which order. The food hierarchies maintained the nutritional requirements and sensory qualities of each food and always started and finished with preferred foods. Food was presented one-by-one in clear plastic bags to reduce branding bias (Whiteley et al., 2000). Distractions were managed by minimizing the use of packaging and equipment such as plates. The session leader (Teacher or SNP) determined when to introduce the next food through observations of children's responses. On average, the same food hierarchy was used for 2 consecutive weeks before changes were made to move children up the hierarchy.

The child-led, therapeutic approach ensured that there was no expectation on the child to interact with the food. Supporting adults modeled playful and exploratory interactions with the food based on individual children's needs in order to create a comfortable and relaxed environment (Ernsperger and Stegen-Hanson, 2004). Knowledge of appropriate interactions was based on the six steps to eating hierarchy described in the SOS approach (Toomey and Ross, 2011). For example, passing the bag along without opening it (interaction), opening the bag, taking foods out of the bag or playing with foods at table-top level (touch). Adults also modeled strategies of managing non-preferred food items, for example by having a tissue to wipe it up and a tray to place food on when it was finished. A drink completed the snack time routine providing a clear cue to finish the activity.

Measures

Brief Autism Mealtime Behavior Inventory (BAMBI)

The BAMBI is a standardized assessment tool designed to measure mealtime behavior problems of autistic children. It consists of an 18-item caregiver-report questionnaire using a 5-point Likert scale (ranging from 1 = never/rarely to 5 = at almost every meal) (Lukens and Linscheid, 2008). Items include “My child cries or screams during mealtimes,” “My child is willing to try new foods,” and “My child is flexible about mealtime routines.” Test–retest reliability is reported at 78 and interrater reliability at 78 (Lukens and Linscheid, 2008). A total frequency score is calculated with higher scores reflecting more problematic mealtime behaviors. Those completing the BAMBI are also asked to rate each item as a “Yes” if they think the item is a specific problem for their child or “No” if they think it is not a problem. More severe mealtime behavior difficulties are indicated by a greater number of “Yes” responses. Initial factor analysis by Lukens and Linscheid supported three sub-scale scores: eight items related to limited variety; five items related to food refusal; and five items related to features of autism, such as short attention span, aggressive and self-injurious behavior, rigid and repetitive behavior, and abnormal response to sensory input (Lukens and Linscheid, 2008). However, in a larger, more recent study, confirmatory factor analysis carried out by DeMand and colleagues failed to support the three factor structure (DeMand et al., 2015). Furthermore, three items were recommended for removal from the questionnaire. The resultant exploratory factor analysis supported a four factor structure: Food Selectivity (4 items, α = 0.87; e.g., “Is willing to try new foods”), Disruptive Mealtime Behaviors (5 items, α = 0.70; e.g., “Is disruptive during mealtimes”), Food Refusal (3 items, α = 0.54; e.g., “Turns his/her face or body away from food”), and Mealtime Rigidity (3 items α = 0.60; e.g., “Prefers to have food served in a particular way”) (DeMand et al., 2015). The revised scale's overall internal consistency was good for the full scale (i.e., all 15 items) with Cronbach's alpha of 835. The 15 item BAMBI supported by DeMand et al. (2015) was used in the current study and means across items for each subscale were calculated. To improve the clinical value of the BAMBI DeMand et al. (2015) also identified a cut-off score of 34 for the qualification of problematic feeders based on the Total Score in the 15 item BAMBI.

Although the BAMBI was originally developed as a parent-report questionnaire, the items were all applicable to teacher-report of school mealtime behavior. The brevity of the measure, good reliability, the Food Selectivity subscale, and the ability for it to be completed by non-clinical professionals made it particularly relevant for the current study.

Food Variety

Few studies that have sought to address food selectivity have reported on the implicit primary goal of increased food variety, instead volume of food intake has been reported (Marshall et al., 2014). This may be due to a lack of standardized instruments for capturing increased food variety, with a lack of “gold standard” measures (Cermak et al., 2010). One of the desired outcomes of the current study was for pupils to become intrinsically motivated to try new foods, food variety was, therefore, quantified through the difference between the number of food items (from those made available during the intervention) that pupils independently selected and ate before and after the intervention. A total of 52 different foods, three liquids and five sauces were made available over the course of the intervention (henceforth simply referred to as foods). Table 1 shows the breakdown of the foods by food group and texture. Prior to the start of the intervention the foods were made available during snack time over the course of 1 week. The number of foods that each child selected and ate, without prompting, was recorded by the class staff. As well as individual totals the overall mean for the group was calculated so as to provide a baseline measure of number of foods selected.


Table 1. Foods available during the intervention by food group and texture.

[image: image]



RESULTS

BAMBI

The baseline and post intervention overall scores and sub-scale scores for the BAMBI were calculated and are displayed in Table 2. In addition, the severity score of problem behaviors was also calculated, “Yes” responses were coded as 1 and “No” responses coded as 0 so as to provide a quantitative value for severity (severity score).


Table 2. BAMBI scores for baseline and post intervention*.
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Comparisons of the baseline and post intervention scores on the BAMBI were made. For the Total, Food Selectivity and Food Refusal scores paired samples t-test were conducted. These comparisons indicated that the Total BAMBI scores of the participants were significantly lower post-intervention (M = 31.00, SD = 9.37) than at baseline (M = 38.53, SD = 12.49), t(18) = 4.66, p < 0.001, d = 1.07. Similarly, the Food Selectivity score was significantly lower post-intervention (M = 11.37, SD = 4.31) than at baseline (M = 14.00, SD = 4.67), t(18) = 5.06, p < 0.001, d = 1.16. Food Refusal scores were also significantly lower on average post-intervention (M = 5.53, SD = 2.04) than at baseline (M = 7.26, SD = 2.85), t(18) = 3.18, p = 0.005, d = 0.73.

As the data for the Severity Score, Disruptive Mealtime Behaviour and Mealtime Rigidity scores were not normally distributed (Shapiro-Wilk = p < 0.05) Wilcoxon Signed-rank tests were conducted. The tests indicated that Severity scores were significantly lower post-intervention (Mdn = 1, range: 0–6) than at baseline (Mdn = 5, range: 0–15), Z = −3.00, p < 0.001, r = -0.49. Disruptive Mealtime Behaviour scores were also significantly lower post-intervention (Mdn = 7, range: 5–14) than at baseline (Mdn = 10, range: 5–21), Z = -2.46, p < 0.05, r = −0.4. The difference between the baseline and post-intervention scores for Mealtime Rigidity were not shown to be significant (Z = −1.51, p = 0.13).

DeMand et al. (2015) identified a cut-score of 34 to identify problematic feeders. The mean score of the pupils was above this threshold at baseline (M = 38.53, SD = 12.49) and under it post-intervention (M = 31.00, SD = 9.37). Of the 19 participants, 14 had scores of 34 or above at baseline compared to 7 post-intervention.

Food Selectivity

The mean number of foods eaten across all participants at baseline and post-intervention across all 17 categories (by food group and texture) are displayed below in Table 3. The mean number of items eaten increased across all food categories, except for Carbohydrate Soft Cube which remained the same, following the intervention. A mixed design repeated measures ANOVA with food category (17 items) as the with-in subjects variable and time (baseline or post-intervention) as the between subjects factor was carried out to examine the significance of the difference between the baseline and post-intervention mean number of items eaten. Mauchly's test indicated that the assumption of sphericity had been violated ([image: image] = 1521.78, p < 0.001), therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε = 0.07). The results show that there was a significant interaction effect between food category and time F(1.24, 44.67) = 10.42, p < 0.001, [image: image] = 0.22, observed power = 0.93. Post-hoc tests using the Bonferroni correction indicated that the baseline and post-intervention mean number of foods eaten were significantly different (p < 0.05) in seven specific categories (see Table 3) as well as the overall mean across all the categories.


Table 3. Mean (SD) number of foods tried by pupils at Baseline and Post intervention across food categories.
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The range of food categories that were tried was also examined. 17 of the 19 participants tried at least one new category of food with the other two participants having tried each category at Baseline and Post-test. There was a statistically significant difference between the mean number of categories of food tried at Baseline (M = 5.53, SD = 3.64) and Post intervention (M = 9.26, SD = 3.48) as determined by one-way ANOVA [F(1, 36) = 10.46, p = 0.003, η2 = 0.23). Participants' data was then coded as either having eaten or not eaten at least one item from a category in order to then examine the specific relationship between baseline and post-intervention amount of categories tried, these results are displayed in Table 4. Chi-square test was then performed on the baseline and post-intervention data for each category. A significant relationship was found for eight of the categories (indicated with an asterisk in Table 4), participants were significantly more likely, following the intervention, to eat an item from: Carbohydrate Hard Munchable [[image: image] = 4.07, p = 0.04, ϕ = 0.38]; Carbohydrate Hard Meltable [[image: image] = 4.77, p = 0.03, ϕ = 0.34]; Carbohydrate Soft Mechanical [[image: image] = 7.24, p = 0.007, ϕ = 0.44]; Carbohydrate Liquid [[image: image] = 5.7, p = 0.02, ϕ = 0.39]; Fruit and Vegetable Hard Munchable [[image: image] = 8.92, p = 0.003, ϕ = 0.49]; Fruit and Vegetable Hard Meltable [[image: image] = 5.7, p = 0.02, ϕ = 0.39]; Fruit and Vegetable Soft Cube [[image: image] = 8.92, p = 0.003, ϕ = 0.49]; and Sauces [[image: image] = 4.39, p = 0.04, ϕ = 0.34].


Table 4. Number of participants (N = 19) who ate at least one item in a category of food at baseline and post intervention.
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DISCUSSION

This study sought to address food selectivity in autistic children through a sensory based intervention delivered in school by existing school staff. The study is unique in that it sought to translate previously clinically based types of sensory feeding interventions into a viable part of the daily school routine (examining the effectiveness of the intervention) that would address a difficulty that had been identified as a priority area for support by parents (Galpin et al., 2017). A further contribution to the wider literature is, therefore, to respond to the call for autism research to address issues identified as priorities by the autism community (Pellicano et al., 2014). The Sensory Snack Time intervention aimed to increase the range of foods that children voluntarily chose to eat during snack time at school as well as decrease any stress experienced by children at this time. The results indicate that, on average, the sensory snack time intervention led to pupils eating a wider variety of foods during snack times. There was also a significant decrease across five of the six scores produced by the BAMBI with mealtime rigidity the only area in which there was not a significant improvement.

Following the sensory snack time intervention fewer children reached the cut-off score indicating problematic feeding (DeMand et al., 2015). Disruptive Mealtime Behaviours and Food Refusal scores had also significantly reduced. In light of the impact that difficulties in these areas can have upon family life, notably parenting stress (Kerwin et al., 2005; Bagby et al., 2012; Suarez et al., 2014a; Postorino et al., 2015; Thullen and Bonsall, 2017) these results are particularly encouraging. Parents of autistic children have identified diet and eating as a priority area for support for them and their children (Galpin et al., 2017). Whilst selective eating interventions that are carried out in clinical settings or small groups may result in improvements for certain individuals, a school-based intervention that can be carried out by existing staff members has the benefit of being available to all pupils who attend the school. There is no additional cost for parents and the costs for the school are minimal, with a larger variety of food at snack time and time for staff training and for staff to be able to plan sessions being the primary resource costs.

The increase in the variety of foods eaten, reflected not only in the selective eating subscale scores of the BAMBI, but more explicitly in the lists of foods tried further demonstrates the promise of the Sensory Snack Time intervention for addressing food selectivity. The increase in items tried from the Fruit and Vegetable food group, in light of health concerns around children with autism eating only a limited repertoire of foods (Herndon et al., 2009; Bandini et al., 2010; Bicer and Alsaffar, 2013) with calls for interventions to specifically examine this food group (Bandini et al., 2017), is also encouraging. Anecdotal feedback from school staff as well as informal observations of Sensory Snack Time also suggested that the pupils enjoyed the sessions. The decrease in the Disruptive Mealtime Behaviour scores on the BAMBI may further reflect this. Staff feedback also highlighted that the sessions were easy to implement. It should be noted that, being a special school setting snack times were highly structured prior to the intervention and, therefore, carrying out the Sensory Snack Time sessions would have required little additional work. The need for a high level of consistency and structure in the use of the approach could potentially be an obstacle to implementation in less specialist school settings. Similarly, further research is need to examine whether the level of structure and consistency required may make Sensory Snack Time difficult for parents to implement at home. Pupil enjoyment and the ease of implementation for staff indicate that a daily snack time group (whole class) intervention is feasible within a special school setting. Practitioners and parents may therefore wish to consider using a child-led sensory-based approach to help address food selectivity.

LIMITATIONS

Whilst the results of the study add to the nascent literature on sensory based interventions for selective eating (Benson et al., 2013; Aswathy et al., 2016), this research is not without its limitations. Whilst there was an increase in the variety of foods eaten, the extent to which this was as a result of the intervention and the systematic desensitization specifically offered by the intervention is unclear. With regards the intervention in general the study lacked a baseline control period that would have allowed for the evaluation of how food selectivity and mealtime behavior may change naturally (without the Sensory Snack Time intervention) across the 12-week intervention period. In terms of the systematic desensitization pupils may have been averse to certain foods at baseline simply because they were unfamiliar as opposed to any specific sensory quality of the food. Indeed, there was no significant reduction in Mealtime Rigidity (as measured on the BAMBI) suggesting pupils had a rigid understanding of snack times and what foods were offered and the presentation of novel food items may have violated this and were, therefore, initially avoided. The fact that there was not a significant increase across all of the novel food items presented does, nevertheless, suggest that qualities other than novelty were motivating resistance to try certain foods. In order to better understand the increase in variety of foods eaten a more specific sensory profile of each pupil should be carried out. Cross checking an individual sensory profile with foods eaten would provide a clearer indication of specific sensory differences that may be underlying limited food variety and further clarify the extent to which the systematic desensitization of the sensory snack time intervention had an impact on increasing food variety. Recent research examining mealtime behaviors has found a significant relationship between sensory profiles and behavior difficulties (Shmaya et al., 2017), future studies should consider an explicit measure of sensory differences in relation to selective eating so as to provide further support for the efficacy of the intervention.

School staff were involved in the collection of all of the data. This was partly due to the need to integrate the intervention into everyday school practice whereby staff collect data on pupils throughout the day. However, this resulted in some of the raters (school staff) completing both the BAMBI measure and coding the foods eaten. This reflects a wider limitation regarding testing effects and potential experimenter bias. Limited staff capacity rendered it difficult to take a measure of inter-observer agreement that future research, with greater staff resources, could look to include.

The sample size was relatively small and addressed a heterogeneous group of pupils that makes generalizing the results to a wider population difficult. The heterogeneity of the sample and indeed the population for whom the intervention may benefit contributes to the methodological limitation of a lack of control group. There are significant difficulties in being able to match sample groups in this population due to the wide range of needs pupils can have as such an imbalance between groups in baseline variables. A lack of meaningful standardized assessment measures that may allow for intervention and control groups to be matched on baseline variables further impacts the potential validity of comparable control groups. However, the results do suggest that the intervention can have a positive impact on a wide range of autistic pupils with a large degree of variability in terms of their intellectual and linguistic strengths and needs and therefore applicable and potentially beneficial to whole class groups within a special school setting.

Future Directions

The measure used to assess mealtime difficulties, the BAMBI, was chosen do to the ease of administration and for the specific sub scores that it gave which were pertinent to the current study, notably, Selective Eating scores. Whilst confirmatory factor analysis failed to support the original three factor structure of the BAMBI (DeMand et al., 2015) it has nevertheless continued to be used in its original 18 item form (Thullen and Bonsall, 2017). It has also been adapted to be used with a wider population of children (Hendy et al., 2013). The lack of consistency in the literature over the use of the measure may add to the difficulties in building up a robust body of work around support for mealtime difficulties for autistic children. Furthermore, the measure validated by DeMand and colleagues (DeMand et al., 2015) removed two questions that explicitly examined sensory aspects of foods (textures and tastes). In their analysis they note that perhaps there were insufficient items in the measure that related to sensory issues related to feeding and that should more be included it may result in another factor in the BAMBI (DeMand et al., 2015). Further development of the BAMBI may therefore be required in order for it to become a more effective measure for research in this area. It is important to note that caveats regarding the BAMBI reflects a wider problem with measures used in research with autistic individuals, particularly those with higher needs (Tager-Flusberg et al., 2017).

Whilst the Sensory Snack Time intervention demonstrated a significant increase in the range of foods eaten at snack times, the generalizing of this increase in variety of foods to main meals and other settings, particularly home, was not examined in the current study. Future research should look to examine the impact a sensory based feeding intervention has upon main meals and how any improvement in range of foods eaten generalizes to multiple settings. The Sensory Snack Time protocol reported here is currently being adapted and individualized in order to be delivered by parents in their home settings.

CONCLUSION

The current study demonstrated that a sensory based feeding intervention can be successfully implemented within a special school setting by existing school staff for relatively minimal costs. The Sensory Snack Time intervention was associated with a significant improvement in terms of food selectivity, with pupils choosing to eat a wider variety of foods. A more explicit examination of the specific sensory needs of each pupil taking part should be undertaken in all future applications of the intervention in order to better understand the impact the intervention is having on sensory based food refusal. Taking this into account the approach is now being extended to examine its ability to impact in home settings and main mealtimes at school, specifically lunchtimes.
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FOOTNOTES
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