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Abstract
Background: Sensitivity has been described as a characteristic of individuals with High Intellectual Potential (HIP). However, extreme sensory processing, manifesting as heightened or diminished responsiveness to sensory input, has not yet been the subject of a dedicated systematic review. This systematic review aims to critically examine and synthesize existing studies on extreme sensory processing among HIP individuals, with particular attention to theoretical frameworks, assessment tools, and methodological quality.
[bookmark: _Hlk202864629][bookmark: _Hlk202864672]Methods: This review was conducted in compliance with PRISMA guidelines. An updated search was performed in December 2024 using the following keywords: "sensory", "sensitivity" and "high intelligence" or “gifted” on in the Pubmed, Web of Science, PsycINFOnfo, PsycArticle, ScienceDirect and Scopus databases. The included articles specifically examined sensory processing in response to internal or external stimuli.
Results: Of the 739 articles screened, 21 were eligible and 5 studies ultimately met the inclusion criteria. The studies exhibit conceptual heterogeneity, utilizing diverse theoretical frameworks. While some studies report differences in sensory reactivity, these findings are not convergent and largely depend on the heterogeneity of the theoretical frameworks, constructs, and measurement tools used, which limits their interpretability and comparability. There is a lack of consistent evidence supporting the existence of a generalized or extreme sensory processing profile in HIP populations. Methodological limitations, including a lack of control for neurodevelopmental comorbidities, and variability in participant characteristics, further limit the generalizability of the findings. 
Conclusion: The literature does not support the hypothesis that individuals with HIP exhibit extreme sensory processing. The theoretical and methodological variability observed across studies makes it difficult to draw unified conclusions. Future research should adopt standardized methodologies, provide clear cognitive characterizations, and control for confounding variables to clarify the sensory processing patterns in HIP individuals.
Trial registration: PROSPERO registration number: CRD42024629219.
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Introduction
[bookmark: _Hlk215758643]Sensory processing disorders are frequently associated with neurodevelopmental (1–4), or psychiatric conditions (5–7). In autism spectrum disorder, sensory integration disorders have long been objectively documented  (8,9). A decreased or heightened response to sensory input or unusual interest in sensory aspects of the environment constitutes a diagnostic criterion (10). They are widely recognized in these individuals and are associated with mood and behavior changes, as well as an impact on quality of life (11). Sensory processing disorders observed in autism spectrum disorder are particularly relevant to High Intellectual Potential (HIP) due to overlaps between these populations in clinical contexts and the growing literature on their intersection (12,13).
[bookmark: _Hlk216947523]Based on observations made in gifted children, some authors have posited that High Intellectual Potential (HIP) individuals may also exhibit increased responsiveness to environmental stimuli and greater sensitivity to sensory experiences, which may lead to more intense subjective experiences (14,15).  In 1993, Silverman references Freed, stating: «I have noted that children with IQs above 140 seem to have heightened sensory awareness. They taste more acutely, smell everything, observe more in their environment. They get so much information that they have trouble filtering it out. They are constantly bombarded by stimuli » (16). This intense sensibility is described as a form of vulnerability stemming from an intensified perception of the surrounding world (17).
Although heightened sensitivity is often associated with HIP in popular discourse (18), it does not constitute a defining criterion in its current scientific definition. In fact, the existing literature on HIP reveals no international consensus regarding the terminology or the clinical features that characterize this population. Terman’s research contributed to the establishment of a definition of intellectual giftedness based on cognitive abilities measured through intelligence testing (19). Since then, and as stated in the APA dictionary of Psychology, giftedness in intelligence is typically defined as having a high intelligence quotient (IQ) with a commonly used cut-off of 130 or higher (at least two standard deviations above the mean) (20). This standardized criterion is frequently used by researchers to identify and operationalize giftedness in experimental studies, even though only 2.3% of the population meets this criterion (21). 
[bookmark: _Hlk216974168][bookmark: _Hlk216960281][bookmark: _Hlk215583171]Nowadays, in HIP literature, the use of the word sensitivity and its meaning can belong to different models of heightened sensitivity (14). However, some authors have attempted to explain the nature of this extreme sensitivity and have proposed several theoretical models, such as the concept of overexcitability (22), Sensory Processing Sensitivity (23), and sensory integration (24,25).

[bookmark: _Hlk215667011]Theoretical framework
[bookmark: _Hlk215761466]The concept of ‘overexcitability’ was introduced by Dabrowski and remains a prominent reference in the scientific literature on the subject (22,26–28). According to this theory, overexcitability reflects a greater response to environmental stimuli in terms of intensity, frequency and duration. This phenomenon is hypothesized to produce a different, more intense and varied experience of both internal and external reality. This overexcitability is not limited to sensory aspects, as Dabrowski identified five distinct forms of overexcitability (OE) (22,29). Psychomotor OE corresponds to excess energy restlessness, and a constant need for action. Emotional OE reflects intense feelings and deep attachments, while imaginative OE is marked by vivid fantasy and creative inner imagery. Intellectual OE involves strong analytical thinking and a pronounced need to understand. Finally, sensual OE related to sensory pleasure and enrichment, sometimes triggering emotional discharge of excesses such as overstimulating or overeating. It is marked by heightened receptivity to sensory input, taste for aesthetic and sensual experiences, and a tendency to seek attention. (30). In short, it would play a crucial role in the development of personality and talent and may to describe emotional and behavioral characteristics of gifted individuals (31). Although historically overexcitability have been associated with characteristics of gifted individuals (32), a recent meta-analysis on the relationship between giftedness and overexcitability recommends caution regarding assumptions about the prevalence of overexcitability among gifted students and the use of overexcitability as indicators of giftedness in the process of identifying and guiding gifted students in school (33).
At the dawn of the 2000s, Aron & Aron (1997) introduced the concept of Sensory Processing Sensitivity (SPS) to describe an increased sensitivity to internal and external stimuli, along with a tendency to process stimuli and information more strongly and deeply. It refers to a personality trait that is characterized by deeper cognitive processing of stimuli, a tendency to overstimulation, a heightened emotional reactivity and empathy, and an increased awareness of environmental subtleties (34–36). 
According to another model, the neurophysiological model of sensory integration, sensory processing is defined as the neurological process that allows the individual to perceive, process, modulate and interpret sensory input from the environment in order to adapt their behavior (24). This dynamic, self-regulatory process enables the brain adjusts to adjust the intensity, degree, and quality of behavioral responses to meet environmental demands. From this perspective hypersensitivity is viewed as a consequence of amplified sensory processing, and hyposensitivity is a consequence of diminished sensory processing. 
Dunn’s model, based on sensory integration, focuses on the relationship between a person's "neurological threshold ", which refers to the level of stimulation required to elicit behavior, and behavioral responses resulting from self-regulatory strategies (25,37,38). These "neurological thresholds" exist on a continuum from low to high. A low threshold indicates that very little stimulation is required to perceive a stimulus, while a high threshold indicates that a significant level of stimulation is required to reach the threshold and be perceived. Behavioral responses express a reaction that either aligns with or counteracts the neurological threshold, aiming to maintain homeostasis. Consequently, individuals use different behavioral strategies to manage their level of responsiveness to sensory inputs. According to this definition, extreme sensory processing refers to an unusual sensitivity to sensory stimuli, which can manifest as either heightened or diminished responsiveness. This can present as an amplification or intolerance to various stimuli, including sounds, lights, textures, tastes, smells, and physical sensations (39). 

Extreme sensory processing in HIP
[bookmark: _Hlk216079419][bookmark: _Hlk215844434][bookmark: _Hlk216963258]In the scientific literature, the term ‘sensitivity’ is not limited to the perceptual aspects of sensoriality, but is a very heterogeneous concept that encompasses both a specific personality style (22,23) and an extreme level of sensory information processing (24,25). Given theses observations, the media have suggested that heightened sensitivity may be a common characteristic of HIP individuals. According to Dabrowski’s theory, overexcitability is objectively recognized as a distinguishing feature of HIP individuals and is often considered a useful traits for identifying giftedness during assessment (40). However, this does not necessarily apply to sensual OE , which appears less characteristic of gifted individuals (41,42). Furthermore, a meta-analysis, suggests caution in interpreting these findings, as the evidence supporting higher levels of overexcitability in gifted populations remains weak, with small effect sizes, particularly for the sensual OE (43). On the other hand, research has shown that there is a close interaction between sensory discrimination abilities and a high level of intelligence (44). Gifted children would also exhibit hyperacusis more frequently and severely, which negatively affects their quality of life (45). These studies suggest that this heightened sensory sensitivity is a characteristic associated with HIP. However, few studies have empirically quantified these sensory processing characteristics in HIP or compared them directly to those observed in the general population. 
Ultimately, although heightened sensitivity is often reported as a characteristic of individuals with HIP, the concept is so heterogeneous that it remains unclear whether extreme sensory processing is truly associated with HIP. The different theoretical models presented do not necessarily conflict, but rather, they describe distinct forms of sensitivity, such as a personality trait or a neurological process. This complicates the interpretation of scientific data. Thus, it remains uncertain whether individuals with HIP exhibit extreme sensory processing, also referred to as sensory hypersensitivity or hyposensitivity. This review aims to conduct a systematic analysis focused on the manifestations of sensory sensitivity in this population. The review will clarify existing evidence concerning extreme sensory processing in HIP. Our goal is to examine the behavioral and clinical studies conducted within the HIP population, analyze the strengths and limitations of each methodological approach, and synthesize and discuss their results.

Methods
This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (46). The protocol was registered in PROSPERO on 12/29/24 (ID =CRD42024629219).

Identification of studies
An exhaustive literature search was carried out in indexed databases, including PubMed, Web of Science, PsycInfo, PsycArticle, Scopus and Science Direct. The search was conducted up to december 2024, with no language restriction applied. All references identified were imported into Rayyan® software (Qatar Computing Research University) (47) and duplicates were deleted. References were then managed using Zotero®. One additional publication was included after being identified from the reference list of another publication.

Search Approach
[bookmark: _Hlk216186245][bookmark: _Hlk217055735][bookmark: _Hlk216186921]The search approach included the use of Medical Subject Headings (MeSH) and Boolean AND/OR operator to establish logical relationships between terms. For searches in Pubmed, Web of Science, PsycInfo, PsycArticle, and Scopus databases, the following equation was used: ("sensory" OR "sensitiv*" OR "hypersensitivity") AND ("high* intelligence" OR "high IQ" OR "gifted*"). The same search equation was used in Science Direct, but was restricted to the title, abstract and author specified keywords fields. Unpublished theses, preprints and conference proceedings were not investigated in this literature review to focus exclusively on peer-reviewed articles published in scientific journals.

Inclusion criteria 
The studies included in this review were (1) Cohort studies, retrospective studies, or case-control studies conducted worldwide ; (2) Studies involving ≥ 10 participants or cases, in order to reduce potential bias ; (3) Studies focusing on HIP individuals, whether child or adults ; (4) Studies specifically examining sensory processing in response to internal or external stimuli. 

Exclusion criteria
Studies that arewere excluded if they met any of the following criteria were (1) Studies with lessfewer than 10 participants ; (2) Studies focusing on gifted individuals without measure of intelligence ; (3) Studies focusing on high functioning autism spectrum disorders ; (4) Studies adressing emotional sensitivity without reference to sensory sensitivity ; or (5) were  Ssystematic reviews or , meta-analysis

Study selection
[bookmark: _Hlk216190853][bookmark: _Hlk218591037][bookmark: _Hlk218525068]From the different databases used with search equations, the obtained records were saved and stored in Rayyan®, where duplicates were first excluded by a reviewer (A.P.). Two reviewers (A.P. and G.P.) then examined the titles and abstracts to exclude irrelevant studies. Review articles, case studies, and studies involving a wrong population type (participants with neurodevelopmental or psychiatric disorders or HIP without measure of intelligence), presenting a wrong outcome (investigating sensitivity as a personality trait without considering sensory processing), or belonging to a wrong publication type (article commentary, theoretical articles, opinion study) were not included. To reduce any publication bias, the authors independently applied the same article selection method. For the studies that were selected, full-text articles were retrieved, and a second screening based on full-text reading was independently conducted by three reviewers (A.P., G.P., H.S.). For each article, the final screening decision was made during meetings between A.P., G.P., H.S. and C.P. Any disagreement was resolved through discussion in order to reach a consensus on inclusion or exclusion.

Extraction of relevant studies
[bookmark: _Hlk216192159]For the included studies, relevant studies were exported from Rayyan® by A.P. and checked by the second investigator (G.P.). The information extracted was as follows: first author, year of publication, main aim of the study, study population, criteria used to define HIP, IQ, study design, sample size, sensory processing assessment, mean age, main results, and the nature and frequency of sensory processing.

Quality assessment and risk of bias
[bookmark: _Hlk218589443]The quality of the included studies was assessed by two authors (G.P., A.P.) using the QualSyst checklist (48), a standardized critical appraisal tool. The checklist is designed to assess multiple key methodological aspects (participants selection, study design, objectives and outcomes, analyses, risk of bias and confusion factor, details of results). The final score ranges from 0 to 1.

Results
The applied research strategy identified a total of 1127 initial records. After removing 389 duplicates, 739 remained. Following the screening of titles and abstracts, 718 records were excluded. Twenty-one articles were retained for full-text analysis but eight were theoretical papers or conceptual discussions, five did not use on psychometric tools to define HIP or focused on intelligence in general rather than specifically on HIP, and three did not address the topic of our review. Five publications met the eligibility criteria and were included in the present review. The study selection process is detailed in Figure 1.

Fig.1: Flowchart of the selection process[image: ]
Study Characteristics
Four of the studies included in the review were cross-sectional analytical studies (28,49,50), while one was a psychometric validity study (27). The population of these studies consisted of HIP children (50), HIP adults (26,49) or students with low to high intelligence levels (27,28). Information on study characteristics is presented in Table 1.

Population recruitment
In three of the articles, the participants were schoolchildren or students with ages ranging overall from 6 to 11 19.5 years old (27,28,50). They were respectively recruited from a gifted program of a public elementary school in the USA (50), from the first or the second year of secondary school in the Dutch-speaking region of Belgium (27), and from a school in Turkey (28). Two studies involved adult participants aged at least 31 years, recruited in collaboration with the Gifted Adults Foundation via social networks and through Mensa associations in the Netherlands and Germany (26,49).

Tools used to measure intelligence
Two studies were based on IQ measurements using the Wechsler scales, including subjects with an IQ > 130 (49,50), in line with the commonly used cut-off for HIP (20). Two studies used non verbal tests to assess general intelligence: the Raven’s Standard Progressive Matrices (51), where high intelligence was defined as a percentile score >80 (27), and the Raven Advanced Progressive Matrices (APM), where it was defined as a score > 27 (28). 
One study did not describe intelligent assessment in detail but participants were required to achieve scores two standard deviations above the mean on an IQ test administered by a psychologist (26). 

Quality assessment
The studies were evaluated and subsequently ranked based on their methodological quality (48) . It shoudl be noted that none of the studies accounted for potential confounding factors. The most robust study was conducted by De Gucht et al. (2023), with a score of 0.91. The comparator sample size was substantial (n = 10,291). However, the presence of HIP in the general population that completed the sensitivity questionnaire was not controlled for (49). The study by Van den Broeck et al. (2014) achieved a score of 0.86 although the characteristics of the HIP group were poorly described. On the other hand, with n = 641 adolescents, the sample size was substantial. Its primary aim was to validate a tool rather than to conduct a sensitivity analysis in gifted individuals (27).
[bookmark: _Hlk216974980]Incomplete descriptive data were identified in studies that failed to report key descriptive characteristics of the studied population, such as age distribution with standard deviation (26,28,50) WISC test results (mean and standard deviation), or the standard deviations of sensitivity scale scores in the control group (50). The least robust study was by Gere et al. (2009), scoring 0.68. In this study, the conclusion was not supported by the results presented (50).
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Table 1: Characteristics of the studies included in the review
	Author’s name and Study Year
	Criteria for HIP
	Objective
	Study population
	Sample size
	Mean age and standard deviation
	Assessment tools
	QualSyst score
	Study design

	De Gucht et al., 2023 (49)
	IQ test administered by a psychologist > 130
	To compare Sensory Processing Sensitivity between a gifted and a general population
sample
	HIP versus C
	HIP n= 636
C n= 10 291
	45.01 ± 13.12
	SPSQ
	0.91
	
Cross-sectional analytical study

	Van den Broeck et al., 2014 (27)
	Raven’s Standard
Progressive Matrices > P80
	To examine the factorial structure of the OEQ-II scores and testing measurement invariance of these scores across intelligence and gender
	Gifted students versus
Students with an average
to low intelligence
	Gift n= 144
Avearage to low n=407
	13.3 ± 0.78
	OEQ-II
	0.86
	Psychometric validity and analytical study

	Alker, 2024 (26)
	IQ test administered by a psychologist > 130
	To determine if gifted individuals exhibit stronger overexcitabilities and sensitivities than average-intelligent individuals
	Gifted individuals versus psychology students
	Gifted n=255
Student n=98
	35.59 ± NS*
	OEQ-II ;
SV-12
	0.82
	Cross-sectional analytical study

	Yakmaci-Guzel & Akarsu, 2006 (28)
	Raven Advanced Progressive Matrices Test > 27
	To compare overexcitability scores of Turkish 10th graders who are grouped in terms of
their intellectual abilities, motivation, creativity and leadership
	Students with low intellectual ability, middle intellectual ability and high intellectual ability
	Low n=37
Middle n=33
High n= 35
	NS
	 OEQ
	0.72
	Cross-sectional analytical study

	Gere et al., 2009 (50)
	WISC III> 138
	To determine whether gifted children differ from other children in their responses to the Sensory Profile Questionnaire.
	HIP versus SP normed sample of SP
	n= 80
	8.7 ± NS
	SP
	0.68
	Cross-sectional analytical study


HIP:  high intellectual potential individuals ; C: general population sample ; NS: not specified ; *Data supplied by the author, incorrect standard deviation ;  SPSQ: Sensory Processing Sensitivity Questionnaire ; OEQ: Overexcitability Questionnaire ; OEQ-II: Overexcitability Questionnaire-II ; SV-12: Clinical Inventory for the Assessment of Sensitivity and Corresponding Processing ; SP: Sensory Profile
Sensory processing conceptual basis and assessment tools
The studies included in this systematic review used instruments derived from different theoretical models of sensory processing and sensitivity. Some tools either are are grounded in the sensory processing model (25) which conceptualizes sensitivity as the result of interactions between neurological thresholds and self-regulation strategies, and assess dimensions such as modulation, perception, and responsiveness to sensory stimuli (gustatory, visual, auditory, tactile, vestibular). Other instruments are based on the theory of "overexcitability" (22) or "Sensory Processing sensitivity" (23) and conceptualize sensitivity as a personality characteristic that extends beyond sensory sensitivity alone. This diversity of instruments reflects the range of conceptual approaches in the field as well as the absence of a unified framework for defining and measuring extreme sensory processing.
Tools based on sensory processing models, such as the Sensory Profile (SP) (38), evaluate sensory characteristics and functioning across sensory systems behavioral modulation mechanisms. Questionnaires derived from the overexcitability theory (22), such as the OEQ (52,53) and OEQ-II (54), examine heightened sensitivity as a multidimensional characteristic (emotional, sensory, cognitive, imaginative, and psychomotor). Other instruments, such as the SV-12 (55) and the SPSQ (56), grounded in the SPS model (23), capture sensitivity from a broader perspective, incorporating emotional reactivity, internal and external perception, and difficulties associated with sensory overload.
These instruments also differ in their administration and scoring procedures, ranging from standardized self-report Likert scales to qualitative assessments requiring content analysis. The table below summarizes the key instruments identified, their assessed dimensions, scoring methods, and the studies in which they were employed (Table 2).
	Scale / Tool
	Sub-scales/Dimensions
	Measurement methods
	Commentary on the tool
	Articles that use it

	SP (38)
	14 sections: Auditory Processing; Visual Processing; Vestibular Processing; Touch/Tactile Processing; Multisensory processing; Oral Sensory processing; Sensory processing Related to Endurance/Tone ; Modulation Related to Body Position and Movement; Modulation of Movement Affecting Activity Level; Modulation of Sensory Input Affecting Emotional Responses; Modulation of Visual Input Affecting Emotional Responses and Activity Level; Emotional/Social Responses; Behavioral Outcomes of Sensory processing; and Threshold for Response.
	125 items - 5-point Likert scale (1 = always; 5 = never). The lower the score, the higher the reported sensitivity.
	A robust tool widely used in paediatrics. Observational measurement via parents.
	Gere et al., (2009) (50)

	OEQ (53)
	5 forms of overexcitaibility: Psychomotor, sensual, intellectual, imaginational and emotional 
	21 open-ended questions - Qualitative rating converted into a score of 0–3. 0 = lack of overexcitability, 3 = high degree of overexcitability .
	Qualitative assessment requiring several trained assessors. High interpretative burden.

	Yakmaci‐Guzel & Akarsu (2006) (28)

	OEQ-II  (54)
	5 forms of overexcitaibility: Psychomotor, sensual, intellectual, imaginational and emotional 
	50 items – 5-point Likert scale ‘Not at all like me’ to ‘Very much like me’). A high score represents a high level of overexcitability.
	Standardised version, easier to administer than the OEQ.

	Van den Broeck et al. (2014) ; Alker (2024) (26,27)

	SV-12 (55)
	Emotional sensitivity, empathic sensitivity, openness, outer perception, inner perception, processing difficulties of sensitivity
	30 items – 5-point Likert scale ’Does not apply’ to ‘Applies completely’). The higher the score, the higher the sensitivity (or associated difficulties).
	Measures both positive sensitivity (emotional, empathetic, etc.) and processing difficulties. Validated in the German population, translated for research purposes.
	Alker (2024) (26)

	SPSQ  (56)
	6 subscales: Sensory Sensitivity to Subtle Internal and External Stimuli (SIES), Emotional and Physiological Reactivity (EPR), Sensory Discomfort (SD), Sensory Comfort (SC), Social-Affective Sensitivity (SAS), AS (Aesthetic Sensitivity) + 2 globales dimensions (positive and negative dimension)
	43 items – 7-point Likert scale (1= ‘not at all’, 4=‘moderately’, 7= ‘extremely’. The higher the score, the greater the sensitivity. Total score can be calculated.
	Tool designed for adults; distinguishes between positive and negative dimensions of sensitivity.

	De Gucht et al. (2023) (49)


Table 2: Characteristics of the tools used in the review
SPSQ: Sensory Processing Sensitivity Questionnaire ; OEQ: Overexcitability Questionnaire ; OEQ-II: Overexcitability Questionnaire-II ; SV-12: Clinical Inventory for the Assessment of Sensitivity and Corresponding Processiong ; SP: Sensory Profile
Nature of extreme sensory processing described in the included studies
All the results are summarised in Table 3.
[bookmark: _Hlk216974461]The study by Gere et al. (2009), reported differences in the SP of the sample of gifted children compared to the SP questionnaire norms (38). Although the means of nine sensory factors in the sample of gifted children were within SP norms, the authors described significantly lower scores between the means of the HIP sample and the means of the standardization sample for five SP factors (p < 0.05): sensory seeking; emotional reactivity; low endurance/tone; inattention/distractibility; and sedentary behavior. Additional analysis using the quadrant cut scores of the Sensory Profile Supplement (57) revealed probable differences in two quadrants: sensory seeking (mean HIP = 99.74; SD = 15.64) and sensation avoiding (mean HIP = 109.28; SD = 17.61). The other two quadrants, low registration (mean HIP = 64.12; SD = 7.79) and sensory sensitivity (mean HIP = 81.02; SD = 12.02), were within the normal range. The p-values were not provided by the authors.
De Gucht et al. (2023), compared SPS between a population of adults with HIP and the general population using the SPSQ (49). For SIES, SD and SC subscales, the analyses did not reveal any significant difference between the HIP sample and general population. However, differences were significant for EPR, AS, and SAS subscales (p < 0.01; p < 0.001; p = 0.01). Both the positive and negative higher dimension also differed significantly (p < 0.01). The study shows that the HIP sample scored lower on the negative aspects of the SPSQ and higher on the positive aspects. These results suggest that HIP individuals were less sensitive to negative stimuli, and less prone to sensory discomfort. They appeared more resilient to stress, and more sensitive to positive stimuli. In other words, they benefited more from positive sensory input and were less affected from negative ones than the general population. In this context, the sensory sensitivity process in people with HIP may be considered an advantage compared to the general population.
Yakmaci-Guzel & Akarsu (2006), compared overexcitability among 3 groups of students, divided according to their level of intelligence (28). They used the OEQ to evaluate psychomotor, sensual, intellectual, imaginational and emotional OE. Results showed no significant differences between the three groups for the sensual factor, whereas significant emerged for the imaginational and intellectual OE factors (p < 0.005; p < 0.001). However, the authors reported correlations between creativity level and the sensual OE factor (p < 0.05). 
Although the aim of the article by Van den Broeck et al. (2014) was to conduct a factor analysis of the German version of the OEQ-II, authors compared OE-scores across two groups according to their intelligence level. They found higher scores on the intellectual and sensual OE items in ‘gifted’ adolescents compared to the ‘non-gifted’ group (p < 0.01) (27). 
[bookmark: _GoBack][bookmark: _Hlk217056028]Alker, 2024 conducted independant T-test comparing the scores on the OEQ-II and SV-12 between HIP individuals and average intelligence individuals (26). Results indicated that HIP individuals exhibited higher levels of overexcitability than students, particularly in the sensual (p < 0.01) , imaginational (p < 0.01) and intellectual (p < 0.01)  domains. Regarding sensitivity as measured by SV-12, no significant difference was observed at the global scale level. However, analyses of specific subdimentions showed that HIP individual appear to be more sensitive to inner perceptions (p < 0.001) and to outer perceptions (p = 0.046). Although the SV-12 also includes a subscale specifically assessing processing difficulties associated with sensitivity (SV-12-2), the study does not report descriptive or inferential statistics for this dimension (e.g., means, standard deviations, or group comparisons), limiting the characterization of extreme sensory processing difficulties in HIP individuals.

Table 3. Comparison of scores on scales between HIP groups and the control population
	Studies
	Scale/Tool
	Sub-scales/Dimensions
	HIP Sample 
M (SD)
	General population sample 
M (SD)
	Mean difference between HIP and general population 
M (SD)
	p-value

	De Gucht., 2023 (49)
	SPSQ
	SIES
	NA
	NA
	0,04 (1,03)
	NS

	
	
	EPR
	NA
	NA
	- 0.77 (1.29)
	< 0.001

	
	
	SD
	NA
	NA
	- 0,02 (1,25)
	NS

	
	
	SC
	NA
	NA
	0,13 (1,09)
	NS

	
	
	SAS
	NA
	NA
	0.17 (1.37)
	0.001

	
	
	AS
	NA
	NA
	0.29 (1.64)
	< 0.01

	
	
	Positive dimension (sum score of SIES, SC, SAS, and AS)
	NA
	NA
	0.14 (0.88)
	< 0.01

	
	
	Negative dimension (sum score of EPR and SD)
	NA
	NA
	- 0.28 (0.72
	< 0.01

	Van den Broeck., 2014 (27)
	OEQ-II
	Sensual OE
	NA
	NA
	- 0,32 (NA)
	< 0,01

	
	
	Psychomotor OE
	NA
	NA
	0.00 (NA)
	NS

	
	
	Imaginational OE
	NA
	NA
	0.00 (NA)
	NS

	
	
	Intellectual OE
	NA
	NA
	- 0.70 (NA)
	< 0.01

	
	
	Emotional OE
	NA
	NA
	.00 (NA)
	NS

	Alker., 2024 (26)

	OEQ-II
	Sensual OE
	3,62 (0,73)
	3,32 (0,83)
	NA
	0,001

	
	
	Psychomotor OE
	3.22 (0.77)
	3.17 (0.83)
	NA
	0.537

	
	
	Imaginational OE
	3.06 (0.84)
	2.72 (0.90)
	NA
	0.001

	
	
	Intellectual OE
	4.38 (0.48)
	3.60 (0.63)
	NA
	< 0.001

	
	
	Emotional OE
	3.41 (0.84)
	3.51 (0.63)
	NA
	0.262

	
	SV-12
	Sensitivity (global score SV-12)
	3,35 (0,50)
	3,26 (0,52)
	NA
	0.053

	
	
	Outer Sensitivity
	3.99 (0.77)
	3.64 (0.75)
	NA
	< 0.001

	
	
	Inner Sensitivity
	3.01 (0.74)
	2.83 (0.80)
	NA
	0.046

	
	
	Empathetic Sensitivity
	3.69 (0.77)
	3.62 (0.76)
	NA
	0.0582

	
	
	Emotional Sensitivity
	3.04 (0.92)
	3.56 (0.85)
	NA
	< 0.001

	
	
	Openness
	4.15 (0.67)
	3.75 (0.77)
	NA
	< 0.001

	
	
	Processing difficulties of sensitivity
	NA
	NA
	NA
	NA

	[bookmark: _Hlk216441342]Gere et al., 2009 (50)
	SP
	Sensory seeking
	65.17 (11.86)
	73.54 (NA)
	NA
	< 0.05

	
	
	Emotional Reactivity
	65.48 (12.67)
	54.51 (NA)
	NA
	< 0.05

	
	
	Low Endurance/tone
	40.25 (5.89)
	42.60 (NA)
	NA
	< 0.05

	
	
	Oral sensory Sensitivity
	36.76 (8.23)
	39.10 (NA)
	NA
	NS

	
	
	Inattentional/Distrcatibility
	24.34 (5.59)
	28.47 (NA)
	NA
	< 0.05

	
	
	Poor registration
	35.63 (3.38)
	36.67 (NA)
	NA
	NS

	
	
	Sensory Sensitivity
	17.66 (2.92)
	18.54 (NA)
	NA
	NS

	
	
	Sedentary
	11.39 (4.01)
	14.91 (NA)
	NA
	< 0.05

	
	
	Fine Moto/Perceptual
	12.83 (2.07)
	13.32 (NA)
	NA
	NS

	Yakmaci & Guzel., 2006 (28)
	OEQ
	Sensual OE
	3,23 (3,90)
	Low IQ: 1,92 (2,91)
Median IQ: 3,00 (2,87)
	NA
	NS

	
	
	Psychomotor OE
	4.86 (2.85)
	Low IQ: 3.49 (2,08)
Median IQ: 3,30 (2,35)
	NA
	NS

	
	
	Imaginational OE
	5.31 (4.95)
	Low IQ: 2.81 (2,69)
Median IQ: 2.92 (2.28)
	NA
	< 0.005

	
	
	Intellectual OE
	10.09 (7.45)
	Low IQ: 4.24(4.97)
Median IQ: 4.27 (5.55)
	NA
	< 0.001

	
	
	Emotional OE
	6.09 (5.38)
	Low IQ: 4.68(4.53)
Median IQ: 5.30 (3.56)
	NA
	NS


NS: No significant, NA: No supplied, 
Discussion
[bookmark: _Hlk216773158][bookmark: _Hlk216773714]The current review aimed to clarify how sensitivity has been conceptualized and investigated in individuals with high intellectual potential (HIP), and to determine whether the available empirical evidence supports the hypothesis of extreme sensory processing in this population. Although only five studies met the inclusion criteria, an integrative analysis reveals meaningful conceptual patterns, recurrent tensions, and points of convergence that help structure an otherwise heterogeneous field.

[bookmark: _Hlk216773761]Conceptual clarification and integration across theoretical models 
[bookmark: _Hlk216773860]A central finding of this review is that the term “sensitivity” is used across studies to refer to conceptually distinct constructs grounded in three separate frameworks: Dabrowski’s concept of Overexcitability, Aron and Aron’s SPS, and sensory processing models derived from Ayres and operationalized by Dunn. These models diverge with regard to the underlying mechanisms, the expected behavioral manifestations, and the instruments used to measure sensitivity. These models use the term “sensitivity” to refer to conceptually different phenomena, respectively, developmental potential expressed through aesthetic and sensual intensity, deep cognitive-emotional processing, and neurofunctional sensory modulation involving thresholds and behavioral responses. Bringing these frameworks into dialogue, something not attempted in previous syntheses, demonstrates that apparent inconsistencies across studies largely stem from the conceptual and operational (assumptions and measurement tools) non-equivalence of these models. As such, the field currently investigates different types of sensitivity under the same label.
This integrative perspective clarifies that heightened sensory-aesthetic engagement in HIP should not be conflated with atypical sensory thresholds or neurofunctional differences. The question “Are HIP individuals more sensitive?” thus requires specification of the domain of interest: emotional-aesthetic responsiveness, depth of processing, or sensory modulation.
Meta-synthesis of results across studies
[bookmark: _Hlk217379157]Despite the methodological differences, several convergent patterns emerge. Studies that use the OEQ-II (26,27) report that HIP groups have higher sensual OE. However, these items primarily reflect aesthetic absorption and sensory pleasure rather than hyperreactivity to sensory input (e.g., “I love to listen to the sounds of nature”). Yakmaci-Guzel and Akarsu (2006), for their part, found no link between intelligence and sensual OE (28). This finding is consistent with two meta-analyses confirming a weak association between intelligence level and sensory OE. Overall, these studies indicate that sensory overexcitability is neither a central nor universal marker of high intelligence, and that its presence in gifted individuals is heterogeneous and highly dependent on measurement methods and identification criteria (33,43).
[bookmark: _Hlk216974528][bookmark: _Hlk217056069]Conversely, studies that specifically assess sensory modulation do not support the hypothesis of extreme sensory processing. De Gucht et al. (2023) found no differences in sensory sensitivity to subtle internal or external stimuli, sensory discomfort, or sensory comfort (49) . Additionally, Gere et al. (2009) did not report significant results confirming either sensory hypersensitivity or hyposensitivity, despite interpretative claims in the discussion (50). Based on the SV-12 assessment (55), Alker (2024) suggested that HIP individuals may experience difficulties in sensory processing (26). However, this interpretation is primarily derived from indirect evidence obtained through analyses examining indirect relationships between variables (i.e., mediation analyses), rather than from direct scale-level results. Specifically, descriptive statistics and group comparisons for the SV-12 in the subscale assessing processing difficulties (e.g., means, standard deviations, or group comparisons) were not explicitly reported. This methodological gap introduces the risk of interpretive bias and limits the extent to which extreme sensory processing can be supported empirically in this population. Additionally, Alker (2024) reported differences in external and internal sensory perceptions based on selected SV-12 items (26), however, these items predominantly reflect emotional, aesthetic or even spiritual responsiveness (e.g.,: “Art and music can move me deeply”, “I feel the presence of spiritual beings or supernatural energies”) rather than sensory modulation or perceptual reactivity (55). Taken together, these findings do not provide evidence of a consistent pattern of sensory hyper- or hyposensitivity across sensory modalities (including auditory, visual, and tactile domains) in individuals with HIP.
Discrepancies across studies therefore appear to reflect measurement artefacts rather than true contradictions. Instruments assessing aesthetic or emotional responsiveness (OEQ-II, SPS, SV-12) tend to produce higher scores in HIP groups, whereas tools evaluating sensory thresholds or modulation (Sensory Profile) do not show consistent differences. This pattern suggests that sensitivity in HIP populations is more accurately described in terms of cognitive-emotional engagement than in terms of sensory modulation differences.

Methodological limitations of the present review
[bookmark: _Hlk218591725]Several methodological limitations should be considered when interpreting the findings of this review. Although only five studies met the inclusion criteria of the present review, this limited number primarily reflects the scarcity of empirical research specifically addressing sensory processing in individuals with high intellectual potential. This emerging field remains underexplored, and careful synthesis of the few available studies provides valuable groundwork for future, more comprehensive investigations. 
[bookmark: _Hlk216965818]One primary limitation is the heterogeneity of the population, which complicates the generalization of results. The age range of participants varied across studies, with two studies focusing on adults (26,49), two on children aged six to fifteen years (27,50), and one focused on students. For this last study, however detailed population characteristics, such as the mean and standard deviation of age, were not reported (28). Cultural context also differed;  three studies were conducted in Northern Europe (26,27,49), one in the United States (50), and one in Turkey (28). Most participants were likely Western, white individuals, raising concerns about potential concerns regarding cultural and sociodemographic biases. Intellectual assessments used to define HIP tend to favor Western and privileged populations because they are strongly correlated with socioeconomic status, educational attainment, and learning opportunities. Thus, individuals from more privileged backgrounds have an advantage (58,59). Consequently, the predominance of Western participants in the included studies limits the generalizability of the results.
[bookmark: _Hlk216965911]The HIP and control groups included in the study also differed widely in terms of age, cultural background, and educational level, which may further affect the applicability of results. While the inclusion of control groups is methodologically valuable, their reprensentativeness may be questionable, particularly when the controls are composed mainly of psychology students, as in the study by Alker et al. (2024) (26). Furthermore, most measures relied on caregiver reports, especially in studies involving children. While parent-reported questionnaires capture observable behaviors, they may fail to detect internal experiences or subtle emotional responses to sensory stimuli, which could be better reported via self-assessment. The absence of self-reporting, particularly for children, represents a limitation in capturing the full range of sensory experiences.
[bookmark: _Hlk216966915]Another notable limitation is the insufficient characterization of participants’ cognitive profiles. Two studies (26,49), did not provide detailed cognitive data such as the IQ scores or other measures of cognitive functioning, leaving agap in understanding the interaction between sensory sensitivity and cognitive characteristics. Additionally, none of the included studies systematically reported on psychological, psychiatric or accounted neurodevelopmental conditions that could influence sensory processing. While conditions such as mental illness, ADHD or autism spectrum disorders are not associated with very high IQ (12,60), their potential co-occurrence with HIP or other psychological traits cannot be ruled out. The absence of such data limits the ability to disentangle whether observed sensory profiles are attributable to high intellectual potential per se or to other coexisting conditions.
Collectively, these limitations highlight the need for future research employing more diverse and representative samples, rigorous cognitive and psychological characterization, and multimodal assessment strategies, including both self-report and caregiver-report measures, to improve the reliability and generalizability of findings on sensory processing in HIP populations.

Contribution of the present review to the field
Beyond synthesizing the available evidence, this review provides several conceptual and methodological clarifications relevant for future research. Firstly, it delineates the distinctions between Overexcitability, SPS, and sensory processing models, addressing the conceptual ambiguity noted in previous literature. Secondly, it reframes the overarching research question: rather than asking whether HIP individuals are “more sensitive,” future studies should specify which domain of sensitivity is under investigation (emotional or aesthetic intensity, depth of processing, or sensory thresholds). Thirdly, this review highlights the near absence of research examining hyposensitivity or low-registration patterns, with only one study (50) addressing these dimensions. Finally, by bringing together evidence from diverse theoretical approaches, this review offers the first integrated interpretation suggesting that heightened subjective sensory experience in HIP individuals does not necessarily entail extreme sensory processing or neurofunctional atypicality.

Implications for research, clinical practice, and education
The present findings have several implications. Researchers should adopt clearer conceptual distinctions and multimodal assessment strategies to avoid conflating emotional or aesthetic responsiveness with sensory modulation. Clinicians should exercice cautious when interpreting self-reported hypersensitivity in HIP individuals, as such reports may reflect depth of processing or emotional reactivity rather than atypical sensory thresholds that could be associated with neurodevelopmental conditions. In educational contexts, acknowledging the capacity for profound engagement with sensory-aesthetic material may foster pedagogical practices that leverage this depth of processing without pathologizing variability in sensory experience.

Conclusion 
This systematic review aimed to synthesize the available evidence on extreme sensory processing in individuals with HIP. Overall, the current literature does not provide consistent or robust evidence supporting the existence of extreme sensory processing in this population. The reviewed studies do not converge on a shared conceptualization of sensitivity and do not rely on standardized approaches to assess sensory processing. Their findings are non-convergent and largely dependent on heterogeneous theoretical frameworks and measurement tools, which limits both their interpretability and comparability. Consequently, the observed findings cannot be confidently attributed to HIP itself, rather than to methodological choices, sample characteristics, or unmeasured confounding factors.
Future research should move beyond exploratory and cross-sectional designs and adopt more rigorous and targeted methodologies. Specifically, studies should (1) use standardized and validated sensory assessment tools grounded in clearly defined theoretical models (e.g., emotional or aesthetic intensity, depth of processing, or sensory thresholds), (2) include larger and more diverse samples to improve generalizability, (3) carefully characterize cognitive profiles and control for neurodevelopmental comorbidities, and (4) favor longitudinal designs to examine the developmental stability of sensory processing patterns in individuals with HIP. Such methodological advances are essential to determine whether sensory processing differences constitute a defining characteristic of HIP or reflect broader individual variability.

List of abbreviations
AS: Aesthetic Sensitivity 
C: general population sample
EPR: Emotional and Physiological Reactivity
HIP: High Intellectual Potential
IQ: Intellectual Quotient
NA: No supplied
NS: not specified
OE: Overexcitability
OEQ: Overexcitability Questionnaire
OEQ-II: Overexcitability Questionnaire-version 2
SAS: Social-Affective Sensitivity 
SC: Sensory Comfort 
SD: Sensory Discomfort 
SIES  Sensory Sensitivity to Subtle Internal and External Stimuli
SP: Sensory Profile
SPS: Sensory Processing Sensitivity 
SPSQ: Sensory Processing Sensitivity Questionnaire
SV-12: Clinical Inventory for the Assessment of Sensitivity and Corresponding Processing

Declarations
Ethics approval and consent to participate
Not applicable.
Availability of data and materials
The corresponding author can provide the datasets used and/or analyzed for this work upon reasonable request.
Declarations of competing interests
The authors declare no competing interests.
Funding
This study was supported through funding provided by the Fondation pour la Recherche en Psychomotricité et Maladie de Civilisation (Fondation de France). 
Authors’ contribution 
Aude Paquet: Conceptualization, Methodology, Formal analysis, Writing - original draft, Writing - review & editing. Gabrielle Pouilloux: Conceptualization, Formal analysis, Writing - original draft, Writing - review & editing. Hélène Sido: Formal analysis, Writing - review & editing. Clément Polin: Methodology, Writing - review & editing. 
Acknowledgements
None.




References
1.	Dellapiazza F, Michelon C, Vernhet C, Muratori F, Blanc N, Picot MC, et al. Sensory processing related to attention in children with ASD, ADHD, or typical development: Results from the ELENA cohort. Eur Child Adolesc Psychiatry. 2021;30:283–91. 
2.	Little LM, Dean E, Tomchek S, Dunn W. Sensory Processing Patterns in Autism, Attention Deficit Hyperactivity Disorder, and Typical Development. Phys Occup Ther Pediatr. 2018;38(3):243–54. 
3.	McCormick C, Hepburn S, Young GS, Rogers SJ. Sensory symptoms in children with autism spectrum disorder, other developmental disorders and typical development: A longitudinal study. Autism. 2016;20(5):572–9. 
4.	Passarello N, Tarantino V, Chirico A, Menghini D, Costanzo F, Sorrentino P, et al. Sensory Processing Disorders in Children and Adolescents: Taking Stock of Assessment and Novel Therapeutic Tools. Brain Sci. 2022 Nov;12(11):1478. 
5.	Engel-Yeger B, Bloch B, Gonda X, Canepa G, Pompili M, Sher L, et al. Sensory profiles in unipolar and bipolar affective disorders: Possible predictors of response to antidepressant medications? A prospective follow-up study. J Affect Disord. 2018 Nov 1;240:237–46. 
6.	Paquet A, Calvet B, Lacroix A, Girard M. Sensory processing in depression: Assessment and intervention perspective. Clin Psychol Psychother. 2022 Sep 14; 
7.	Serafini G, Gonda X, Canepa G, Pompili M, Rihmer Z, Amore M, et al. Extreme sensory processing patterns show a complex association with depression, and impulsivity, alexithymia, and hopelessness. J Affect Disord. 2017 01;210:249–57. 
8.	Cheung PPP, Lau BWM. Neurobiology of sensory processing in autism spectrum disorder. Prog Mol Biol Transl Sci. 2020;173:161–81. 
9.	Morgan H. Connections Between Sensory Sensitivities in Autism; the Importance of Sensory Friendly Environments for Accessibility and Increased Quality of Life for the Neurodivergent Autistic Minority. PSU McNair Sch Online J. 2019;13(1):11. 
10.	American Psychiatric Association, American Psychiatric Association, editors. Diagnostic and statistical manual of mental disorders: DSM-5. 5th ed. Washington, D.C: American Psychiatric Association; 2013. 947 p. 
11.	Chen Y, Xi Z, Saunders R, Simmons D, Totsika V, Mandy W. A systematic review and meta-analysis of the relationship between sensory processing differences and internalising/externalising problems in autism. Clin Psychol Rev. 2024 Dec 1;114:102516. 
12.	Fries J, Baudson TG, Kovacs K, Pietschnig J. Bright, but allergic and neurotic? A critical investigation of the “overexcitable genius” hypothesis. Front Psychol [Internet]. 2022 Dec 23 [cited 2025 Dec 22];13. Available from: https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.1051910/full
13.	Boschi A, Planche P, Hemimou C, Demily C, Vaivre-Douret L. From high intellectual potential to Asperger syndrome: evidence for differences and a fundamental overlap—a systematic review. Front Psychol. 2016;7:1605. 
14.	Mendaglio S. Heightened multifaceted sensitivity of gifted students: Implications for counseling. J Second Gift Educ. 2002;14(2):72–82. 
15.	Vaivre-Douret L. Developmental and Cognitive Characteristics of “High-Level Potentialities” (Highly Gifted) Children. Int J Pediatr. 2011;2011:420297. 
16.	Silverman LK. Counseling the gifted and talented. ERIC; 1993. 
17.	Roedell WC. Vulnerabilities of highly gifted children. Roeper Rev. 1984;6(3):127–30. 
18.	Lavenne-Collot N, Planche P, Vaivre-Douret L. Empathy in subjects with high intellectual potential (HIP): Rethinking stereotypes through a multidimensional and developmental review. Intelligence. 2025 Sep 1;112:101935. 
19.	Terman LM. A new approach to the study of genius. Psychol Rev. 1922;29(4):310. 
20.	Silverman LK. The measurement of giftedness. Int Handb Gift. 2009;947–70. 
21.	Carman CA. Comparing Apples and Oranges: Fifteen Years of Definitions of Giftedness in Research. J Adv Acad. 2013 Feb 1;24(1):52–70. 
22.	Dabrowski K. The theory of positive disintegration. Int J Psychiatry. 1966;2(2):229–49. 
23.	Aron EN, Aron A. Sensory-processing sensitivity and its relation to introversion and emotionality. J Pers Soc Psychol. 1997;73(2):345. 
24.	Ayres AJ. Sensory integration and learning disorders. Western Psychological Services; 1972. 
25.	Dunn W. The sensations of everyday life: Empirical, theoretical, and pragmatic considerations. Am J Occup Ther. 2001;55(6):608–20. 
26.	Alker L. “Living beyond limits”: Neurogenic influences of overexcitabilities on the mental health of the highly gifted. J Psychiatry. 2024;25(3):1–23. 
27.	Van den Broeck W, Hofmans J, Cooremans S, Staels E. Factorial validity and measurement invariance across intelligence levels and gender of the Overexcitabilities Questionnaire-II (OEQ-II). Psychol Assess. 2014;26(1):55. 
28.	Yakmaci‐Guzel B, Akarsu F. Comparing overexcitabilities of gifted and non‐gifted 10th grade students in Turkey. High Abil Stud. 2006;17(1):43–56. 
29.	Dabrowski K. Psychoneurosis is not an illness: Neuroses and psychoneuroses from the perspective of positive disintegration. London: Gryf Publications; 1972. 
30.	Piechowski MM, Colangelo N. Developmental potential of the gifted. Gift Child Q. 1984;28(2):80–8. 
31.	Mendaglio S. Sensitivity among gifted persons: A multi‐faceted perspective. Roeper Rev. 1995;17(3):169–72. 
32.	Piechowski MM. A theoretical and empirical approach to the study of development. Genet Psychol Monogr. 1975;92(2):231–96. 
33.	Olszewski-Kubilius P, Steenbergen-Hu S, Calvert E, Richert Corwith S, Bright S. A Meta-Analysis of Research on the Relationship Between Overexcitabilities and Giftedness. Gift Child Q. 2025 Oct 27;1. 
34.	Aron EN, Aron A, Jagiellowicz J. Sensory processing sensitivity: A review in the light of the evolution of biological responsivity. Personal Soc Psychol Rev. 2012;16(3):262–82. 
35.	Greven CU, Lionetti F, Booth C, Aron EN, Fox E, Schendan HE, et al. Sensory processing sensitivity in the context of environmental sensitivity: A critical review and development of research agenda. Neurosci Biobehav Rev. 2019;98:287–305. 
36.	Homberg JR, Schubert D, Asan E, Aron EN. Sensory processing sensitivity and serotonin gene variance: Insights into mechanisms shaping environmental sensitivity. Neurosci Biobehav Rev. 2016;71:472–83. 
37.	Dunn W. The impact of sensory processing abilities on the daily lives of young children and their families: A conceptual model. Infants Young Child. 1997;9:23–35. 
38.	Dunn W. Sensory Profile: User’s Manual. Psychol Corp. 1999; 
39.	Brown C, Tollefson N, Dunn W, Cromwell R, Filion D. The adult sensory profile: Measuring patterns of sensory processing. Am J Occup Ther. 2001;55(1):75–82. 
40.	Chang HJ, Kuo CC. Overexcitabilities: Empirical studies and application. Learn Individ Differ. 2013 Feb 1;23:53–63. 
41.	Ackerman CM. Identifying gifted adolescents using personality characteristics: Dabrowski’s overexcitabilities. Roeper Rev J Gift Educ. 1997;19(4):229–36. 
42.	Rinn AN, Mendaglio S, Rudasill KM, McQueen KS. Examining the relationship between the overexcitabilities and self-concepts of gifted adolescents via multivariate cluster analysis. Gift Child Q. 2010;54(1):3–17. 
43.	Winkler D, Voight A. Giftedness and Overexcitability: Investigating the Relationship Using Meta-Analysis. Gift Child Q. 2016 Oct 1;60(4):243–57. 
44.	Melnick MD, Harrison BR, Park S, Bennetto L, Tadin D. A strong interactive link between sensory discriminations and intelligence. Curr Biol CB. 2013 Jun 3;23(11):1013–7. 
45.	Baş B, Sivri RÇ. Hyperacusis in gifted children and its impact on quality of life. Eur Arch Otorhinolaryngol. 2025;282(6):3303–9. 
46.	Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021 Mar 29;372:n71. 
47.	Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile app for systematic reviews. Syst Rev. 2016 Dec 5;5(1):210. 
48.	Kmet LM. Standard quality assessment criteria for evaluating primary research papers from a variety of fields. Alta Herit Found Med Res Edmont. 2004; 
49.	De Gucht V, Woestenburg DHA, Backbier E. Do gifted individuals exhibit higher levels of Sensory Processing Sensitivity and what role do openness and neuroticism play in this regard? J Res Personal. 2023 Jun;104. 
50.	Gere DR, Capps SC, Mitchell DW, Grubbs E. Sensory sensitivities of gifted children. Am J Occup Ther Off Publ Am Occup Ther Assoc. 2009;63(3):288–95; discussion 296-300. 
51.	Raven J. The Raven’s Progressive Matrices: Change and Stability over Culture and Time. Cognit Psychol. 2000 Aug 1;41(1):1–48. 
52.	Falk RF, Piechowski MM, Lind S. Criteria for rating the intensity of overexcitabilities. Unpubl Man Sociol Dep Univ Akron. 1994; 
53.	Lysy KZ, Piechowski MM. Personal growth: an empirical study using Jungian and Dabrowskian measures. Genet Psychol Monogr. 1983;108:267–320. 
54.	Falk RF, Lind S, Miller NB, Piechowski MM, Silverman LK. The overexcitability questionnaire-two (OEQII): Manual, scoring system, and questionnaire. Denver CO Inst Study Adv Dev. 1999; 
55.	Hinterberger T, Galuska D, Galuska J. Der SV12: Entwicklung eines klinischen Inventars zur Erfassung von Sensibilität und deren Verarbeitungsproblematiken. Complement Med Res. 2019 Mar 29;26(4):240–9. 
56.	De Gucht V, Woestenburg DHA, Wilderjans TF. The Different Faces of (High) Sensitivity, Toward a More Comprehensive Measurement Instrument. Development and Validation of the Sensory Processing Sensitivity Questionnaire (SPSQ). J Pers Assess. 2022;104(6):784–99. 
57.	Dunn W. Sensory Profile: School Companion : User’s Manual [Internet]. Psychological Corporation; 2006. Available from: https://books.google.fr/books?id=WqVktwAACAAJ
58.	Dolean D, Cãlugãr A. How Reliably Can We Measure a Child’s True IQ? Socio-Economic Status Can Explain Most of the Inter-Ethnic Differences in General Non-verbal Abilities. Front Psychol [Internet]. 2020 Aug 7 [cited 2025 Dec 11];11. Available from: https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2020.02000/full
59.	Rushton JP, Čvorović J, Bons TA. General mental ability in South Asians: Data from three Roma (Gypsy) communities in Serbia. Intelligence. 2007 Jan 1;35(1):1–12. 
60.	Williams CM, Peyre H, Labouret G, Fassaya J, Guzmán García A, Gauvrit N, et al. High intelligence is not associated with a greater propensity for mental health disorders. Eur Psychiatry. 2022 Nov 18;66(1):e3. 

image1.png
Identification of studies via databases and registers

Records identified from
Databases (n=1127)
Pubmed (n=99)

Web of science (n=344)
PsycINFO (n=311)

Duplicate records removed through Rayyan
(n=389)

z PsycARTICLE (n=13)
= Scopus (n=333)
E Science Direct (n=27)
£
a8 Records added, identified from
other sources (n=1)
Articles screened on basis of title
and abstract
2 (n=739)
=
o]
4
a
> Records assessed for eligibility
El (n=21)
F
5}
S
o

Records excluded (n=718)

* Wrong publication type (n=612)
* Wrong population (n=3)

* Wrong outcome (n =103)

INCLUDED

Studies included in review
(n=5)

Records excluded (n=16)

* Wrong outcome (n = 3)

* Wrong population (n=5)

* Wrong publication type (n=8)





