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Abstract 

Introduction: Children with feeding difficulties are 

more likely to present sensory sensitivities and detect 

meaningful changes in the sensory properties of foods 

and reject new foods. Objective: The aims of the study 

were to identify the top food sources of energy according 

to children sensitivity profile, and investigate whether 

there are differences between children sensitivity profile 

and number of food categories consumed according to 

their sensory properties. Methods: This was a cross-

sectional study with 65 children recruited from an 

outpatient clinic for children with feeding difficulties, 

Brazil. Socio-demographics and weight status were 

included to characterize the sample. Sensory processing 

using the adapted and validated Short Sensory Profile 

(SSP) and included the tactile and smell/taste processing 

domains. Parents reported the number and sources of 

foods/preparations accepted/consumed by their 

children. Foods accepted were classified according to the 

adapted “What We Eat in Latin American - WWELA” 

classification system. Four aspects of sensory properties 

were subjectively evaluated for all foods accepted in 

taste, color, consistency, and texture. Results: Most of 

the children with tactile and smell/taste sensitivities were 

classified as combined probable/definite differences, 

with 52.3% and 92.3%, respectively. Average number of 

foods categories accepted was 18.81. Rice, whole milk, 

and banana were among the top food sources for each 

of sensory processing domains examined. Only children 

in smell/taste sensitivity showed significant differences 

for consuming more fibrous foods, with children under 

typical performance accepting more foods (28.50 2.12) 

than combined probable/definite differences (16.86± 

5.25). Conclusion: Child sensory processing aspects are 

important when considering the exposure in relation to 

child acceptance of foods. 
 

Keywords: Food fussiness. Child. Smell. Taste. 

 

Introduction 

Feeding difficulties consists of any complaints on 

the process to supply and consume foods, leading to 

nutritional deficits and social damages. This dependents 

on the duration, complexity level, food group limitations, 
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and, variations on the same group [1-2]. The 

prevalence on feeding difficulties is more common 

among children at pre-school age, i.e., at the age range 

from 2 to 5 years of age. Evidence hasshown a 

prevalence of feeding difficulties up to 45% in healthy 

children and 80-90% in children that have any condition 

that might affect their health, for example, autism and 

children with cleft lips [1-4]. 

Parents provide a central role in early sensory 

experiences that cultivate children’s preferences [5]. 

The process of perceiving, integrating, and responding 

to the multitude of sensory information presented during 

daily environment is defined as sensory processing 

[6,7]. Eating involves the processing of sensory 

information through various modalities; vision, touch, 

taste, and, smell. At the early ages of childhood, 

variations can be seen in their responses to tastants 

such as bitter, which have been found to be associated 

with consumption of cruciferous vegetables [8]. In 

some extent, certain aspects of sensory experiences of 

taste are genetic determined and may affect the variety 

of foods that individuals eat [9,10]. Moreover, early age 

children vary their responses to different aspects (i.e., 

taste, color, consistency, and texture) of foods based on 

the sensory properties. For example, some children may 

experience problems when consuming more texture 

fibrous foods (e.g., leaf vegetables, and beef), and 

consequently [11], increasing their level of food 

selectivity (and other feeding difficulty types). 

 Findings at clinical samples have shown that 

children provide a tactile defense for avoiding or 

accepting certain foods based on their sensory 

proprieties [12,13]. Children who presented more 

sensitive sensory have lower bounds for detecting 

sensory information and are more able to detect 

meaningful changes in the sensory properties of foods 

and more likely to reject new foods (i.e., number of 

foods accepted/consumed). They are more vulnerable 

to differences in their sensory properties (i.e., 

differences in how the food look or taste) [8,12]. This 

is a condition more common among children with 

feeding difficulties, especially among those being 

picky/fussy eater due to their sensitivities and refuse to 

eat more new foods, or foods that they have tasted 

before [13]. 

 This study has two aims: (1) identify the top food 

sources of energy according to the children sensitivity 

profile; (2) investigate whether there are differences 

between children sensitivity profile and number of foods 

consumed according to their sensory properties. Four 

main sensory properties were investigated: taste, color, 

consistency, and texture. 

 

Methods 

Participants 

 Sixty-five children (Mean age 4.53, 95%CI 3.82-

5.25years; 36.23% female) were recruited from an 

outpatient clinic for children with feeding difficulties. 

Children were eligible to participate if they seek for 

treatment at the center, had any feeding difficulty 

complaint, and resided in Brazil. Details on the 

outpatient clinic protocol can be found elsewhere [14]. 

All study procedures were administered after parents 

and children ≥7years old gave written consent/assent. 

The study was approved by the Institutional Review 

Board from the research institute (CAAE 

14668819/1.0000.5567). 

 

Measures 

Measures included in the current analysis were 

pulled from the child’s medical record from 2014 to 

2019. All the data was collected by clinical dietitian, 

speech-pathologist and pediatrician following the 

protocol service of care. 

 

Socio-Demographic Characteristics 

Socio-demographic characteristics included in the 

study were child and parents age, child sex, child place 

of birth, and, parents’ education background. 

Gestational, neonatal and maternal health issues were 

asked and included: problems during pregnancy or the 

first days of infant's life, breastfeeding duration and time 

of weaning, postpartum depression. Parent’s history of 

feeding difficulties and parent’s weightstatus were also 

included for analysis. 

 

Child Weight Status 

Child weight and height were measured and then 

used to calculate the body mass index (BMI). BMI z-

scores were calculated according to age and sex of the 

child using WHO growth charts reference and standards 

[15]. Child were classified as underweight with a cut-

off point ≤ -2 z-score, normal weight >-2 to <1 z-score, 

overweight >+1 to <+2, and obesity ≥ +2 z-score.  

 

Sensory Processing 

The Short Sensory Profile (SSP) is 38-item 

questionnaire which measures sensory processing in six 

different domains: auditory, visual, vestibular, touch 

(tactile), multisensory, and smell/taste processing 

[6,7]. For the purpose of this study, it was only used 

tactile and smell/taste processing. Evidence has shown 

that these two domains have been associated with lower 

intake for fruit and vegetables and to be more reluctant 

to eat new food [8]. It has been validated with both 

typically developing and neurotypical Brazilian children (
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=0.76 for tactile sensitivity, and  =0.86 for 

smell/taste sensitivity) [16]. Each domain is scored on 

a 5-point Likert scale, with higher scores indicating 

better functional and adaptive behaviors. The SSP uses 

a classification system with cut off values to describe a 

child’s sensory processing abilities into three categories: 

typical performance, probable, and definite difference. 

Typical performance indicates that the child performed 

at or above 1SD below the mean. A value in the 

“probable difference” category indicates that the child 

scored at or above 2SD below the mean, but lower than 

1SD below the mean. Child classified as “definite 

difference” scored below 2SD below the mean. The total 

score for “typical performance”, “probable difference”, 

and “definite difference” in children under the domain 

for tactile sensitivity ranged between 35-30, 29-27, and 

26-7 respectively. For the smell/taste sensitivity domain 

the total score for “typical performance” ranged from 

20-15, “probable difference” from 14-12 and “definite 

difference” from 11-4 [6,7,17]. For the purpose of this 

study, it was combined probable and definite differences 

given that the lowest % of children in each category. 

Studies supported the use of combining these categories 

[17,18].  

 

Sensory Properties 

 Four aspects of sensory properties were 

subjectively evaluated by a trained registered dietitian 

for all foods accepted/consumed by the children. Taste, 

color, consistency, and texture were evaluated. The five 

basic tastes were identified as sweet, salty, sour, bitter, 

and umami [19]. Four different colors were identified: 

(i) yellow/white/orange; (ii) brown; (iii) red/purple/pink; 

and (iv) green. These characteristics were based on the 

foods most consumed on these population group 

[20,21]. Consistency was identified based on the level 

of food thickness in liquid, homogenous pasty, 

heterogenous pasty, soft, and thick [22]. Texture was 

based into five categories: runny/smooth puree; smooth 

puree with round lumps; naturally soft; dissolvable hard 

solids; hard, non-dissolvable; fibrous food; and chewy 

or sticky foods [23]. 

 

Dietary Assessment 

 Parents completed a food record with three 

specific columns to report the number and sources of 

foods/preparations: (i) accepted/consumed, (ii) tried, 

but not eaten, and (iii) offered by the family, but 

rejected by the children. This record was developed and 

validated for the children from the Excellence Center in 

Feeding Difficulties [24] and included comprehensive 

instructions and examples to help parents understand 

the level of detail required. Upon completion, food 

record was reviewed by a registered dietitian (RD) for 

completeness, detail, and clarity. When necessary, 

families were contacted by RD to obtain additional 

information. All participants that completed the SSP 

were included in the analysis (n=65). This food record 

was evaluated using the “What We Eat in Latin America 

(WWELA)” food categorization system for each child as 

an indicator of energy contribution of the food and 

beverage categories accepted/consumed [25,26]. 

The WWELA is an adaptation of the “What We Eat 

in America” – designed by the NHANES/United States 

Department of Agriculture to calculate the contribution 

of energy and nutrients from the food categories [27]. 

Previous consent was given to adapt the WWEIA system 

to the Latin America context (including Brazil). A 

database was developed to provide the energy and 

nutrients of all foods and beverages consumed by both 

US [27] and the Latin American populations [25,26] 

and previous detail on the adaptations can be found 

elsewhere [26]. These databases contain more than 

8,000 food items, that is, unique food codes. Under the 

food category classification system, each food code is 

assigned to one of the 131 food categories (e.g., “milk, 

whole”, “soups”, and “popcorn”), which were organized 

within subgroups (n=46, e.g., “milk”, “mixeddishes – 

soups”, “savory snacks”), and major groups (n=15, e.g., 

“milk and dairy”, “mixed dishes”, and “snacks and 

sweets”). Differently from the Latin American population 

that target individuals older than 15 years old, the 

NHANES and the current population target younger 

children, hence why, three major groups were 

maintained in the analysis: (i) baby foods; (ii) baby 

beverages; and (iii) human milk. For the purpose of this 

study, it was opted to use the “categories” to identify 

the number of foods accepted/consumed by children 

according to their sensory processing [27-29]. 

  

Data Analysis 

Analyses were conducted using SAS on Demands 

for Academics Dashboard (SAS Institute Inc., 2021). 

Descriptive statistics of the study sample were 

calculated as means (standard error) for continuous 

variables, and frequency (%) for categorical variables. 

The normality of the distribution was assessed using the 

skewness distribution for sensory processing variables 

and distribution was normal. Therefore, ANOVA test was 

used to test the differences between sensory processing 

and properties. Mean (95% Confidence Interval - CI) for 

sensory processing variables were presented. The 

proportion of the children food sources of energy were 

calculated. Mean per capita of energy consumed from 

each food group were expressed as percentage of the 

total to allow relatively across sensory processing. For 

all tests, a significant level of 5% (p<0.05) were 

established. 
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Results 

Characteristics of children participating in the study  
 The characteristics of the children participating in 

the study are listed in Table 1. A considerable 

percentage of tactile sensitivity children (52.3%) were 

classified as combined probable and definite difference 

and 47.7% were classified as typical performance. The 

majority of smell/taste sensitivity children (92.3%) were 

classified as combined probable and definite difference 

and only 7.7% were typically performed. Average 

number of food categories accepted/consumed was 

18.81 (95%CI 19.90, 20.72) for the overall study 

sample. Significant differences were only found for those 

with smell/taste sensitivity, with combined probable and 

definite difference accepting/consuming more foods 

(M=17.91, 95%CI 16.07, 19.74) as compared to typical 

performance (M= 26.60, 95%CI 17.88, 35.32).  

 

Table 1. Socio-demographic characteristics of the study 

population. Center for Excellence in Nutrition and 

Feeding Difficulties (n=65), São Paulo, Brazil, 2014-

2019. 

 

 
Source: Own Authorship. 

 

Energy Top Food Sources 

 Table 2 shows the dietary sources of energy 

consumed from the food categories system. The top 

three food sources in the tactile sensitivity domains 

spectrum consumed by typical performance children 

were rice (17.47%), milk, whole (12.30%), and banana 

(10.29%) and for combined probable and definite 

difference children were beef, exclude ground 

(10.64%), milk, whole (10.21%), and rice (9.82%). 

Foods consumed in the smell/taste sensitivity were for 

the typical performance beef, exclude ground (28.82%), 

banana (22.98%), and nuts and seeds (20.75%) and for 

combined probable and definite difference were rice 

(13.54%), milk, whole (12.59%), and formula prepared 

concentrated (8.11%).  

 

Table 2. Top five food sources* of energy (kcal)† 

consumed by children with feeding difficulties according 

to their sensorial profile. Excellence Center in Nutrition 

and Feeding Difficulties, São Paulo, Brazil, 2014-2019. 
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Sensorial Profile And Accepted/Consumed Foods 

 Although non-significant differences for the 

majority of the variables, children had a preference for 

sweet taste, yellow/orange/white color, and solid foods 

for each sensitivity profile. Typical performance children 

were consuming a higher number of food categories for 

each sensitivity profile. None of the children had a 

preference for bitter and sour tastes, and green foods. 

Only children in the smell/taste sensitivity profile 

showed significant differences for number of accepted 

foods, with typical performance children accepting more 

fibrous foods (M=28.50± SD 2.12) as compared to 

combined probable/definite category (M=16.86± SD 

5.25) (p<0.05) (Table 3). 
 

Table 3. Sensorial profile and accepted/consumed foods 

by children with feeding difficulties according to their 

sensory process. Center for Excellence in Nutrition and 

Feeding Difficulties, PENSI Institute, São Paulo, Brazil, 

2014-2019. 
 

 
  

Discussion  

The main purpose of this study was to examine 

whether child sensory processing was associated to their 

accepted/consumed foods according to its sensory 

profiles (i.e., taste, color, consistency, texture). Sensory 

processing was associated with the number of food 

categories that children accepted to eat, with significant 

association with one sensory processing domain on the 

SSP; smell/taste sensitivity. This result supports the 

hypothesis that children who are more sensitive to 

stimuli, might be less likely to eat adequate amounts for 

certain food groups. Moreover, children with feeding 

difficulties, especially those classified as picky/fussy 

eaters, have been shown to have variations in different 

sensory processing domains [30,31].  

 The current study presents similar results with a 

previous one with parents of 95 British children of 2-

5years old [8], that demonstrated the parental reports 

of selective eating associated with sensitivity in 

smell/taste and tactile domains, but not in the domain 

of visual/auditory processing. This does not align with 

the theory that children may notice small visual changes 

in foods and reject foods according to these changes. 

Questions in the visual/auditory domain of the SSP 

might not accurately measure differences in the ability 

to focus on small local changes in objects, rather 

sensitivity to light perceptions. Children that reject foods 

according to visual changes, for example, color 

differences, will also accept food based on color 

similarities (e.g., rice, milk, and banana) [32-34]. The 

ability to detect changes may not influence on the 

acceptance of foods, but the cognitive expectation of 

what these changes mean [32]. 

 There current study showed associations between 

children’s sensory processing and textures preferences, 

i.e., soft/smooth or lumpy foods (e.g., Baby cereals, 

French fries/other fried potatoes, and pasta). The 

association between texture preference and food 

selectivity corroborates with previous studies [33,34] 

and seems reasonable for what is in line with previous 

literature. Hard-liker children are predominantly 

characterized by neophobic attitudes towards food34. 

Thus, further studies are needed to better understand 

the interplay between perceptive, psychological, and 

environmental factors underlying PFDs differences in 

texture perception and preferences. 

 Children with feeding difficulties sensory 

processing sensitivities may be influenced by the way 

that they approached sensory properties of the foods 

through scrutiny different sense modalities. Evidence 

has found a link between children with an increased 

sensory sensitivity and choosing foods with similar 

patterns (e.g., foods with same colors, texture, and 

flavor) leading to aversion to other foods [33,35]. It is 

well known that sensory processing have a deep 

influence on the children’s lives, leading them to place 

control over their sensory input and their sensory world 

[36]. Thus, children under these conditions might have 

the ability to distinguish subtle differences in food types, 

that most people would not be able to discriminate, 

which are mostly a source of amazement and disbelief 

among parents [35]. Child choosing similar patterns of 

foods have been found in studies focusing on sensory 

sensitivity investigating the textures of food, and tactile 

sensitivity [37]. Perceiving subtle differences in food, 

despite it appearing and looking the same to most of the 

child, is one aspect of sensory sensitivity that frequently 

led parents somewhat frustrated. Sensory play 

interventions, for example, messy play therapy [38] 

might provide potential solutions to these issues and 

help improve mealtime interactions and provide much-



International Journal of Nutrology (2024) Page 6 of 8 

Vol 17  Iss 2 Year 2024     International Journal of Nutrology  

 

needed parent support. 

 Whilst the findings of this study add to the 

important body of knowledge concerning the causes and 

development of feeding difficulties in children, this study 

is not without limitations. The sample size is small and 

the data collected was cross-sectional and based on 

parental report, further research is needed using large 

sample sizes [22], observational longitudinal [39] and 

clinical trials [40] to replicate these findings and 

develop an understanding of these associations. 

Moreover, the sample was from participants with a 

particular clinical condition (i.e., feeding difficulties), and 

thus may be biased by a greater interest in child eating 

than the general population. Despite these limitations, 

this research does strengthen the finding that there are 

child contributors to problematic feeding behaviors, and 

may be based in inherent, cognitive, and other features 

of the child. Little is known about how children with 

feeding difficulties acts in terms of different sensory 

stimulus and accepted/consumed foods based on 

sensory properties. Future work is needed to explore 

how and why accepted/consumed foods and sensory 

process may develop and how their development may 

be informed by specific experiences with food or 

exposure to parents’ feeding practices (e.g., force-

eating, and chocking)  

  

Conclusion  

 Although non-significant results for most of the 

variables evaluated, findings from the present study 

indicate that child sensory processing aspects are 

important when considering the exposure in relation to 

child acceptance/consumption of foods. These findings, 

whilst interesting required further investigation, with 

validation from behavioral measures, before we can fully 

understand the role of sensory processing style in the 

acceptance or rejection of foods in children with feeding 

difficulties. 
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