
                                        MULTIDISCIPLINARNI PRISTUPI U EDUKACIJI I REHABILITACIJI 
                          Sensory Profile in Children with Developmental Disabilities, 2026, 8(11), 48-57 
DOI: 10.59519/mper8105 

 

48 
 

 
 

Sensory Profile in Children with Developmental Disabilities 
 
 

Slobodan Kovačević1 and Vesna Radovanović2 

 

 
1 Public Institution Center “Zaštiti me”, Banjaluka, Bosnia and Herzegovina 
2 Faculty of Special Education and Rehabilitation, University of Belgrade, Serbia 

 

Abstract 
Sensory dysfunctions are common in children with 
developmental disabilities and can significantly affect their 
behavior, learning, and everyday functioning. The aim of this 
study was to examine the characteristics of the sensory profile of 
children with intellectual disability and autism spectrum 
disorder, with regard to their responsiveness to sensory stimuli, 
different sensory modalities, as well as differences related to sex 
and age. The study was conducted on a sample of 33 children 
with developmental disabilities aged five to ten years, using the 
Short Sensory Profile as a standardized instrument. Data were 
analyzed using descriptive and inferential statistics. The results 
showed that sensory processing was not uniform, with the most 
pronounced deviations observed in tactile and olfactory 
modalities, as well as in multisensory regulation. No statistically 
significant relationship was found between age and subscale 
scores. Sex differences were identified in a limited number of 
domains, specifically in olfactory and vestibular processing. 
Statistically significant differences related to diagnosis were 
found in the domains of tactile and visual processing. The 
findings indicate the need for individualized assessment and 
planning of interventions aimed at supporting sensory 
functioning in children with developmental disabilities. 
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Introduction 
 

Sensory integration is an unconscious neurological process through which sensory stimuli are 
perceived, processed, interpreted, and integrated in order to give meaning to information received 
from the body surface and to enable an appropriate organismic response (Ayers & Robbins, 2005). 
Sensory responses are defined as an individual’s reactivity to sensory stimuli from the environment 
and occur within the auditory, visual, tactile, olfactory, gustatory, proprioceptive, and vestibular 
systems (Đorđević et al., 2019; Maćešić-Petrović, 2014). The process of sensory integration is 
closely linked to sensorimotor, cognitive, and social development, as well as to everyday 
functioning and quality of life (Đorđević et al., 2019). Its development unfolds through multiple 
levels, ranging from the integration of basic senses responsible for primary motor and emotional 
functions to the complex coordination of all sensory systems that enables behavioral organization, 
concentration, learning, and social interaction (Ayres, 2002; Ayres, 2009). 

Sensory integration disorder encompasses dysfunctions in the modulation, organization, 
integration, and discrimination of sensory stimuli, which can lead to atypical emotional and 
behavioral patterns and significantly impair everyday functioning (Đorđević et al., 2019). Sensory 
integrative dysfunction occurs when the brain is unable to adequately process sensory information, 
making learning and behavioral organization more difficult, with considerable variability in 
clinical presentation across individuals (Adams et al., 2015). Research shows that these 
dysfunctions are more prevalent in children with developmental disabilities than in typically 
developing children, and that specific forms of sensory reactivity are more pronounced in children 
with autism spectrum disorder compared to children with intellectual disability (Đurić-Zdravković 
et al., 2016). The literature emphasizes that qualitative differences in sensory processing between 
these groups play an important role in understanding and differentiating their behavioral 
characteristics (Gal et al., 2010). 
Sensory Integration as the Basis of Development 

Sensory integration represents the starting point for understanding the overall psychomotor, 
cognitive, and social development of the child, as it enables the central nervous system to organize 
and functionally utilize sensory information from the body and the environment. In contemporary 
theory, it is defined as a neurological process through which sensations are registered, processed, 
and integrated for adequate functioning and adaptation in everyday life (Glennon et al., 2007). The 
foundations of the concept were established by A. Jean Ayres, who indicated that deviations in 
these processes can be not only accompanying features but also important factors in developmental 
difficulties (Ayres, 2002). From a functional perspective, sensory integration goes beyond the 
“mere” processing of stimuli and is based on the integrative action of multiple structures of the 
nervous system, with the neuroplasticity of early development playing a key role in the 
establishment of executive functions, motor planning, and social competence (Boccia et al., 2007; 
Milićević & Potić, 2016). 

The development of sensory integration occurs gradually, through phases that follow the 
maturation of the nervous system and experiential stimulation, with significant individual 
variations conditioned by genetic and environmental factors (Đorđević et. al,  2016). In the early 
period, tactile, proprioceptive, and vestibular inputs dominate as the basis for orientation, stability, 
and the first organized motor responses, while later visual and auditory information is increasingly 
integrated, supporting praxis, self-regulation, attention, and emotional stability (Ayres, 2009; 
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Glennon et al., 2007; Glennon et al., 2007; Boccia et al., 2007; Milićević & Potić, 2016; Аwalludin, 
2019; Komazec et al., 2016). Research indicates that in typically developing populations 
difficulties in sensory processing often decrease with age, whereas in children with autism 
spectrum disorder progress may be slowed or insufficient, which affects adaptation in a sensory-
rich environment (Roknić & Vuković, 2021). As Glennon and colleagues emphasize, the 
developmental model is hierarchically organized and relies on a stable foundation of primary 
modalities; when this foundation is lacking, difficulties in coordination, attention, and modulation 
of stimuli arise (Ayres, 2002; Glennon et al., 2007; Anzalone et al., 2007). 

Sensory integration and cognitive development in early childhood form a mutually dependent 
system: sensorimotor experiences are the basis through which the child builds the first cognitive 
structures, and sensory input represents the “material” for the development of thinking and 
learning (Ayres & Robbins, 2005 , Ayres, 2009; Glennon et al., 2007). Piaget’s theory emphasizes 
the central role of the sensorimotor stage in the construction of intelligence, through the 
mechanisms of assimilation and accommodation, circular reactions, and the development of the 
concept of object permanence, which gradually opens space for mental representation and 
symbolic thinking (Zotović-Kostić, 2023). When sensory processing is insufficiently integrated, 
patterns of avoidance, seeking, or low reactivity may occur, as well as difficulties in attention, 
activity planning, and following instructions, which affect functional behavior and school learning 
(Ayres & Robbins, 2005; Adams et al., 2015; Anzalone et al., 2007; Roknić & Vuković, 2021; 
Horžić, 2022; Horvat, 2019). Therefore, in practice, sensory integration is viewed as the basis for 
assessing individual profiles of functioning and as a foundation for the early identification of 
deviations and targeted intervention (Maćešić-Petrović, 2014; Đurić-Zdravković et al., 2016; 
Anzalone et al., 2007; Milićević & Potić, 2016). 
Sensory Profile in Children with Developmental Disorders 

The sensory profile describes the pattern of how a child registers, modulates, and uses sensory 
information from the environment, and represents an important indicator of adaptive functioning 
in children with developmental disorders. Research shows that in this population sensory 
processing is often atypical and significantly affects self-regulation, participation in activities, and 
social interaction (Đurić-Zdravković et al., 2016; Bodo, 2019; Lacalendola & Sinanagic, 2020; 
Wadle, 2020). Of particular importance is the understanding of differences in sensory patterns 
across different diagnostic groups, primarily in children with autism spectrum disorder (ASD) and 
intellectual disability (ID), as these differences determine specific needs in assessment and 
intervention planning within an interdisciplinary approach (Tarakci et al., 2023; Colak et al., 2023; 
Kreiviniene, 2016). 

In children with ASD, atypical sensory responses constitute an integral part of the clinical 
profile and are recognized as a diagnostic criterion. Difficulties in sensory modulation are most 
commonly manifested, particularly in the tactile, auditory, and vestibular domains, in the form of 
hyperreactivity, hyporeactivity, or sensory seeking (Allen et al., 2011; Galiana-Simail et al.,  2020; 
Anzalone et al., 2007; Filipova et al., 2023). Research indicates that sensory processing in these 
children is highly heterogeneous and associated with cognitive level, language abilities, and the 
degree of social involvement, with differences compared to typically developing populations being 
most pronounced in the tactile and auditory modalities (Đorđević et al., 2019; Roknić & Vuković, 
2021). Sensory difficulties significantly affect everyday functioning, often lead to avoidance of 
social situations, and may be misinterpreted as behavioral problems if not considered in the context 
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of sensory hypersensitivity or hyporeactivity (Đurić-Zdravković et al., 2016; Galiana-Simail et al., 
2020). 

In children with intellectual disability, the sensory profile is also often atypical, but it is more 
frequently manifested through hyporeactivity, passivity, and difficulties in proprioceptive and 
auditory processing, which limit learning through experience and the development of body schema 
(Milićević & Potić, 2016; Аwalludin, 2019; Tarakci et al., 2023 ). Research shows that modulation 
difficulties are more common in ASD, whereas in ID discriminatory and motor dysfunctions 
prevail, particularly in the domain of praxis (Kreiviniene, 2016; Galiana-Simail et al., 2020; 
Filipova et al., 2023). Comparative studies confirm that sensory dysfunctions are present in various 
developmental disorders, but that their form and intensity differ depending on diagnosis, cognitive 
capacities, and comorbidities, which highlights the need for individual assessment and planning of 
support based on the specific sensory profile of the child (Colak, 2023; Drobac et al., 2024). 

 
Methodology 
 
Sample 

The research sample consisted of 33 children with developmental disabilities from the center 
for children with developmental disabilities in Bosnia nad Herzegovina, a center for children and 
youth with developmental disabilities, aged from 5 to 10 years. The sample included 12 girls 
(36.4%) and 21 boys (63.6%), with 51.5% of the children diagnosed with intellectual disability 
(ID) and 48.5% with autism spectrum disorder (ASD). In terms of age, the largest number of 
participants were 9 years old (42.4%; 14 children), followed by 6-year-olds (21.2%; 7 children) 
and 8-year-olds (18.2%; 6 children), while 7-year-olds accounted for 12.1% (4 children), and ages 
5 and 10 each represented 3% (one child each). Such a sample structure, with relatively balanced 
representation of diagnostic groups and a predominance of older preschool and early school-age 
children, allows for a comparable analysis of sensory profiles and a more reliable interpretation of 
the obtained results. 
Instruments and Research Techniques 

For the collection of data on the characteristics of sensory processing in this study, the Short 
Sensory Profile (Dunn, 1999) was used, intended for children aged 3 to 10 years. The instrument 
contains 38 items distributed across 7 subscales: tactile, olfactory, vestibular, auditory, and visual 
processing, multisensory processing, and modulation, and responses are given on a three-point 
scale (often – 1, sometimes – 2, never – 3). The total score can range from 38 to 114 points, with 
a higher score indicating more typical patterns of sensory processing, while results on individual 
subscales allow for a more detailed insight into the specificities of the respondents’ sensory profile. 
Data Processing  

Data processing was conducted after the collection of questionnaires, with responses coded 
in accordance with the Short Sensory Profile manual (values 1–3), such that a higher score 
indicates less pronounced sensory difficulties. Based on the structure of the instrument, composite 
variables were formed for individual domains of sensory processing, and in the initial phase of 
analysis descriptive statistical measures were applied (arithmetic mean, standard deviation, 
minimum, maximum, frequencies, and percentages). The normality of the distribution of results 
was tested using the Shapiro–Wilk test, in accordance with the sample size. 

Depending on the data distribution, appropriate inferential statistical techniques were applied: 
t-test and analysis of variance (ANOVA) for normally distributed data, or the Mann–Whitney U 
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test for non-normal distributions, while the relationships between age and subscale scores were 
examined using Pearson’s or Spearman’s correlation. Appropriate analytical software was used for 
statistical processing and graphical presentation of the results. 

 
Results 

The results of the statistical analysis of the data obtained through the questionnaire were 
analyzed using basic descriptive indicators for each subscale (N, M, SD), with verification of the 
normality of the distribution of results using the Shapiro–Wilk test. Depending on the data 
distribution, parametric and non-parametric statistical procedures were used to examine 
differences in relation to sex and diagnosis, including the t-test, Mann–Whitney U test, and one-
way analysis of variance (ANOVA). The reliability of the applied instrument was checked using 
Cronbach’s alpha, which was α = 0.933, indicating high internal consistency and enabling reliable 
interpretation of the obtained results. 
Differences in Subscale Scores in Relation to Participants’ Age 

To examine the relationship between age and subscale scores of the sensory profile, 
correlations were calculated between the chronological age of the children and the results of all 
subscales. Depending on the normality of the distribution, Spearman’s rank correlation coefficient 
was applied for subscales that deviated from a normal distribution, and Pearson’s correlation 
coefficient was used for subscales with a normal distribution. 
 
Table 1.  
 
Correlations between age and subscale scores 
 
Subscale Test Coefficient (r/ρ) p-value 
Tactile processing Spearman -0.12 0.52 
Olfactory processing Spearman 0.05 0.78 
Vestibular processing Spearman -0.18 0.34 
Multisensory processing Pearson -0.09 0.61 
Auditory processing Pearson -0.14 0.46 
Modulation Pearson 0.07 0.71 
Visual processing Spearman -0.21 0.28 

 
The results show that there is no statistically significant relationship between age and the 

intensity of sensory responses in any of the examined subscales (p > 0.05). The obtained 
coefficients indicate weak and negligible positive or negative associations, suggesting that age in 
the range of 5 to 10 years does not represent a factor that significantly influences the characteristics 
of the sensory profile in children with developmental disabilities. These findings suggest relative 
stability of sensory patterns regardless of chronological age. 
Differences in Subscale Scores in Relation to Participants’ Sex 

After checking the normality of distribution, differences in subscale scores in relation to 
participants’ sex were analyzed. For subscales with a normal distribution, an independent samples 
t-test was applied, while for subscales that deviated from normality the Mann–Whitney U test was 
used, thus ensuring an adequate and methodologically sound approach to statistical comparison. 
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Table 2.  
 
Differences in subscale scores in relation to participants’ sex 

Subscale Test Statistics (t/U) p-value 
Tactile processing Mann–Whitney U 102 0.375 
Olfactory processing Mann–Whitney U 51.5 0.004 
Vestibular processing Mann–Whitney U 68.5 0.029 
Multisensory processing t-test -1.482 0.15 
Auditory processing t-test -0.695 0.493 
Modulation t-test -1.791 0.088 
Visual processing Mann–Whitney U 112 0.61 

 
The results show that statistically significant sex differences were found only in the domains 

of olfactory (p = 0.004) and vestibular processing (p = 0.029), with girls achieving higher scores 
and showing greater sensitivity in these modalities. In the remaining subscales, no significant 
differences between sexes were recorded, indicating that sex in this sample does not have a 
significant impact on most characteristics of sensory processing. 
Differences in Subscale Scores in Relation to Diagnosis 

To examine differences in subscale scores between children with intellectual disability (ID) 
and children with autism spectrum disorder (ASD), one-way analysis of variance (ANOVA) was 
applied, since the conditions for the use of a parametric approach were met for most subscales. 
 
Table 3.  
 
Differences in subscale scores in relation to participants’ diagnosis (ANOVA) 
 
Subscale F p-value 
Tactile processing 5.548 0.025 
Olfactory processing 0.193 0.662 
Vestibular processing 0.074 0.786 
Multisensory processing 1.46 0.235 
Auditory processing 2.785 0.105 
Modulation 0.09 0.765 
Visual processing 4.224 0.048 

 
The results show that statistically significant differences in relation to diagnosis exist in the 

domains of tactile (p = 0.025) and visual processing (p = 0.048), with children with ASD exhibiting 
more pronounced sensory sensitivities in these areas. For the remaining subscales, no significant 
differences were found, indicating that most characteristics of sensory processing occur similarly 
in both diagnostic groups, regardless of the type of developmental disorder. 
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Discussion 
 

The obtained results indicate that sensory processing in children with intellectual disability 
and autism spectrum disorder is not uniform, which is consistent with contemporary 
understandings of sensory integration as a complex neurofunctional process that encompasses the 
interaction of multiple sensory systems and directly influences adaptive behavior and everyday 
functioning (Ayres & Robbins, 2005; Glennon et al., 2007). Contemporary approaches to 
perception emphasize that sensory experiences do not occur in isolation within individual 
modalities, but through their interaction and integration, which enables organized responses to 
environmental demands and represents the basis for the development of cognitive and behavioral 
functions (Bodo, 2019; Wadle, 2020). In this context, the variability of results within the sample 
can be viewed as expected, as the sensory profile in children with developmental disabilities most 
often represents a combination of different patterns of responding rather than a single model of 
functioning (Đurić-Zdravković et al., 2016; Allen et al., 2011). 

Regarding age, this study did not find a statistically significant relationship between 
chronological age and sensory profile subscale scores. This finding indicates the relative stability 
of sensory patterns within the examined age range, which is consistent with research suggesting 
that in children with neurodevelopmental difficulties sensory specificities may persist throughout 
development and do not necessarily decrease with age (Roknić & Vuković, 2021; Filipova et al., 
2023). Some authors emphasize that sensory processing in this population is more strongly 
conditioned by neurodevelopmental characteristics than by chronological age, which may explain 
the absence of a clear developmental trajectory within a narrow age range (Wadle, 2020; Allen et 
al., 2011). Similarly, research on multisensory perception indicates that the integration of sensory 
information develops through experience and neuroplasticity, but that in children with 
developmental disabilities this process may be slowed or atypical (Tarakci et al., 2023; Colak, 
2023). These findings have practical significance, as they point to the need for early assessment of 
sensory functioning and planning of interventions regardless of age, which is particularly 
important during periods of intensive neurodevelopmental maturation (Аwalludin, 2019; 
Kreiviniene, 2016). 

With regard to sex differences, the results showed statistically significant differences in 
olfactory and vestibular processing, with girls exhibiting more pronounced sensory sensitivity in 
these domains. Although most studies do not indicate consistent sex differences in sensory 
processing, some findings suggest that differences may occur in specific modalities, particularly 
in domains associated with emotional regulation and autonomic responses to stimuli (Wadle, 2020; 
Galiana-Simail et al., 2020). The olfactory system has a direct connection with limbic structures 
of the brain, which may explain variations in emotional responses to odor stimuli, while the 
vestibular system plays an important role in regulating balance, orientation, and the sense of 
security in space (Lacalendola & Sinanagic, 2020; Kreiviniene, 2016). In line with this, some 
authors indicate that variations in these systems may be linked to different patterns of self-
regulation and adaptation to a sensory-rich environment (Colak, 2023; Kreiviniene, 2016). 
However, given the relatively small sample, the obtained differences should be interpreted with 
caution, as sex did not emerge as a significant factor in most subscales, which is consistent with 
the majority of available literature (Allen et al., 2011; Filipova et al., 2023). 

Differences in relation to diagnosis were most pronounced in the domains of tactile and visual 
processing, where children with autism spectrum disorder exhibited a higher degree of sensory 



                                        MULTIDISCIPLINARNI PRISTUPI U EDUKACIJI I REHABILITACIJI 
                          Sensory Profile in Children with Developmental Disabilities, 2026, 8(11), 48-57 
DOI: 10.59519/mper8105 

 

55 
 

sensitivity compared to children with intellectual disability. This finding is consistent with research 
indicating that difficulties in sensory modulation are more frequently present in children with ASD, 
particularly in the tactile and visual domains, which may lead to avoidance of stimuli or heightened 
responses to sensory inputs (Galiana-Simail et al., 2020; Filipova et al., 2023). In contrast, in 
children with intellectual disability, patterns of reduced reactivity and difficulties in organizing 
responses to sensory information are more commonly described, which may affect motor planning 
and functional independence (Аwalludin, 2019; Anzalone et al., 2007). 

Research on sensory dysfunctions in children with autism suggests that these difficulties may 
be directly linked to neural mechanisms of information processing and stimulus integration, further 
emphasizing the importance of early diagnosis and an individualized approach (Galiana-Simail et 
al., 2020; Drobac et al., 2024). At the same time, contemporary models of classification of sensory 
dysfunctions indicate that they do not represent a single clinical entity, but rather a complex 
combination of modulation, discrimination, and motor difficulties, which may explain the 
variability of results within diagnostic groups (Allen et al., 2011; Anzalone et al., 2007; Filipova 
et al., 2023). 

The practical significance of the obtained results is reflected in the need for individualized 
assessment of sensory functioning and planning of interventions based on the specific sensory 
profile of the child. Interventions aimed at sensory integration, particularly those that include 
controlled sensory stimulation and gradual exposure to stimuli, may contribute to the improvement 
of self-regulation, attention, and functional behavior (Ayres, 2002; Glennon et al., 2007; Boccia et 
al., 2007). Contemporary approaches emphasize the importance of multidisciplinary work and the 
involvement of family and the educational environment in the support process, as adaptive patterns 
of behavior are most easily developed in the child’s natural environment (Allen et al., 2011; 
Аwalludin, 2019). 

Overall, the obtained findings confirm that sensory processing in children with developmental 
disabilities represents a complex and individually variable process that requires a systematic and 
interdisciplinary approach to assessment and intervention. At the same time, the results indicate 
the need for further research on larger samples and across a broader age range in order to more 
precisely define the factors that influence the development and stability of sensory profiles in this 
population (Wadle, 2020; Tarakci et al., 2023; Colak, 2023; Kreiviniene, 2016; Allen et al., 2011; 
Galiana-Simail et al., 2020; Anzalone et al., 2007; Filipova et al., 2023; Drobac et al., 2024). 
 
Conclusion 

The results of the study confirmed that there are specific characteristics in the sensory profile 
of children with different types of developmental disabilities and disorders. By comparing children 
with intellectual disability and children with autism spectrum disorder, it was determined that 
sensory processing differs depending on diagnosis, with the most pronounced differences observed 
in the tactile and visual domains. These findings indicate that the sensory profile reflects the 
specificities of neurodevelopmental functioning and that diagnosis represents a significant factor 
in explaining individual differences. 

The examination of the influence of sex and age showed that sex has a limited but statistically 
significant effect in the olfactory and vestibular domains, with girls exhibiting a higher degree of 
reactivity. 

The obtained results provide valuable insight into the sensory profile of children with ID and 
ASD and represent a basis for future research and the development of individualized interventions. 
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The findings indicate the importance of planning interventions based on the individual sensory 
profile of the child, with the aim of improving self-regulation, adaptive behavior, and functional 
participation in everyday activities. In practice, particular significance lies in the application of 
interventions based on the principles of sensory integration, as well as in a multidisciplinary 
approach that includes the family and the educational environment. Such an organization of 
support enables the transfer of therapeutic effects to the child’s natural environment and promotes 
a more stable development of adaptive patterns of functioning. 
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