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INTRODUCTION:
Currently, in the researchers’ experience, South African occupational therapists 
have noticed that an increasing number of children enter their practices with single 
or multiple types of trauma found to have associated neuroanatomical changes in 
the sensory cortex affecting visual and auditory cortices, and the limbic system2. 
Van der Kolk3 explained that continued exposure to trauma which includes flight, 
fight or freeze responses, affects how a child integrates sensory information that 
would usually allow for adaptive responses to the environment when stressors are 
perceived. Depending on a child’s inbuilt physiology and neurology as well as ex-
ternal circumstances, the child’s body will either ‘shutdown’, become dysregulated 
or adapt, when stressed by sensory input from the environment4. Research does 
indicate a relationship between sensory modulation and specific types of trauma 
in children5. This relationship influences their ability to self-regulate emotions and 
behaviour and experience satisfaction from participating in their occupations i.e. 
activities needed for schooling, self-care, socialisation and participating in extra-
curricular activities or hobbies6.

Sensory modulation dysfunction in child victims 
of trauma from four residential care sites in 
southern Gauteng, South Africa

Introduction: The ability to modulate sensory input or the way an indi-
vidual responds to sensory information, to create an appropriate adaptive 
response may be influenced by exposure to trauma. The study aimed to 
describe sensory modulation dysfunction in child victims of trauma in clini-
cal settings in a residential urban South African setting. 

Method: A descriptive quantitative research design was implemented. Us-
ing purposive sampling, child victims of trauma from four residential care 
sites were selected. The Child Sensory ProfileTM 2  was completed on 128 
children by childcare workers.

Results: Of the participants 91.4 % (117) were identified with sensory modu-
lation dysfunction with only 8.6% (11) participants displaying no symptoms 
and scoring ‘just like the majority of others’ in all categories of the summary 
scores. More than 50% of the participants presented with sensory thresholds 
and self-regulation according to Sensory Avoidance, Sensory Sensitivity and 
Low Registration Quadrants that were ‘more than others and much more 
than others’. Over 50% of participants also displayed difficulty in Touch 
Sensory Processing and Social-Emotional and Attentional Behaviours, in 
the ‘more than others and much more than others’ range. The sensory 
profile for this sample of Child Victims of Trauma, differed significantly from 
typical children ‘just like the majority of others’, indicating a vigilant sensory 
subtype with increased sensory sensitivity and sensory avoiding.

Conclusion: A high percentage of child victims of trauma presented with 
sensory modulation dysfunction, mostly with low thresholds for sensory in-
put. Sensory Modulation dysfunction leads to a disruption in self-regulation 
and adaptive behaviour affecting participation in occupations.
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Trauma related stress in our communities is often a con-
sequence of the violent and abusive nature of the South 
African context, compromising a child’s ability to modulate 
and adapt. The need for intervention for emotional and 
behavioural challenges in Child Victims of Trauma (CVT) is 
increasing in South Africa due to the traumatised psyche of 
the South African nation. Children face the consequences 
of abuse and violence in all its forms7 and the trauma expe-
rienced may be a single trauma event or multiple traumas 
as a result of physical, emotional or sexual abuse. This may 
include being a witness to or a victim of abuse and violence, 
prolonged neglect in home situations, abandonment, and 
living in unsafe environments8. Whether a single incident 
or multiple incidents, trauma is a cause of stress in children, 
which literature associates with post-traumatic stress dis-
order and sensory modulation disorder (SMD)9. Although 
many of these children may be referred to occupational 
therapists for developmentally related problems, the skill 
and expertise of the therapist is required to link presenting 
problems with trauma backgrounds. Empirical research in 
this field of study will add rigour, clarity and sound scientific 
reasoning within the occupational therapy profession and 
thereby motivate therapists to expand their knowledge and 
skill in working with CVT.

Using Google Scholar and database searches (Pubmed, 
CINAHL, Proquest, Scopus and Cochrane), no empirical 
studies were found on the effects of trauma on sensory 
modulation, in CVT within the South African context. It is 
therefore critical that empirical evidence becomes available 
to provide a foundation for integrating sensory modulation 
evaluations and interventions within the treatment plan for 
a CVT.

Literature Review
Neurobiology of Trauma
Exposure to trauma and resultant post-traumatic stress dis-
order (PTSD) has been associated with persistent, abnormal 
adaptation of neurobiological systems to the stress, particu-
larly if this occurs in children. The cascade model focuses 
on the effects of increased activation of the stress hormone 
systems on the developing brain, affecting the integration 
of sensory input10. If a child has been neglected or in a state 
of fear, in high or low arousal for a period of time, the child 
may either miss out on important sensory input or may 
misinterpret sensory information3. This has the potential to 
result in aggression, arousal dysregulation or shutting down 
if overwhelmed, sensory defensiveness, affect or behavioural 
dysregulation or running away11. 

These aversive sensory responses are due to the limited 
ability of children to modulate sensory input and to manage 
their emotions and behaviour. Atchison4 explains that sen-
sory modulation occurs when the central nervous system 
balances both excitatory and inhibitory inputs received by 
the sensory systems, internally, as well as those that occur 
externally from the environment. This balance is influenced 
by the autonomic nervous system which strives towards a 

‘calm alert state’ with the parasympathetic and sympathetic 
nervous system working together to regulate the neurophy-
siological state of the body. The limbic system responsible 
for regulating the autonomic nervous system, responds 
to a range of emotional stimuli and regulates behavioural 
responses12,13. The two main structures of the limbic system 
that influence our behavioural and emotional responses 
are the hippocampus that processes conscious memories 
and the amygdala that is involved in responses of fear and 
aggression. Research by van der Kolk14 on the neurobiology 
of trauma explains that trauma memories become ‘stuck’ in 
the amygdala thus not being processed through the hippo-
campus into the cortex, the pathway that normally assists to 
bring meaning to the extent of the trauma. Trauma memory 
symptoms can be observed in over arousal, sensory defen-
siveness and sensory shutdown, which correlates with the 
influence on the limbic system and symptoms of sensory 
integration disorder, including sensory modulation disorder 
integral to the Ayres theory of Sensory Integration® (ASI®)12,13 
According to Parham and Mailloux13 fear, anxiety or discom-
fort experienced in everyday situations by children with 
sensory modulation difficulties disrupt their daily routines.

Sensory Modulation 
Sensory modulation reflects behaviours that have been 
researched and documented amongst others, as sensory 
seeking and sensory avoiding behaviours6,13–15. A sensory 
modulation disorder results in specific behaviours includ-
ing impulsiveness, distractibility, hyperresponsitivity or 
hyporesponsitivity, increased arousal, hypersensitivity or 
hyposensitivity, hypervigilance, irritability, disorganisation, 
anxiety and poor self-regulation3,16–18. Based on the model 
of sensory processing and the theoretical foundation of ASI, 
Dunn19 proposed a framework for the processing of sensory 
information, or then sensory modulation, illustrating the 
interaction between the neurological threshold and the 
adaptive behavioural response that occurs. 

According to Dunn19, modulation of sensory information 
can be placed on a continuum between the child’s self-
regulation behaviour (passive or active) and neurological 
thresholds (high or low), which results in appropriate beha-
vioural responses to stimuli in the environment. The sen-
sory modulation of typical children presents as ‘just like the 
majority of others’ with scores that range from 1 SD below 
the mean to 1 SD above the mean19. Fluctuations between 
habituation (high thresholds when the nervous system 
responds more slowly) and sensitisation (low thresholds 
when the nervous system responds quickly to stimulus) 
permit children to produce functional behaviour. Children 
with a high threshold are not easily activated by sensory 
stimuli and tend to be hypo-responsive. They take longer 
to respond to stimuli around them. Their responses present 
as ‘less than others’ or ‘much less than others’. Children with 
a low threshold are easily activated by sensory stimuli and 
tend to be hyper-responsive. They are quick to notice and 
respond or are distracted by every stimulus. Their responses 
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present as ‘more than others’ or ‘much more than others’ 19. 
At one end of the continuum, a passive strategy towards 

sensory events is evident, where no action may be taken to 
change. At the other end of the continuum an active strategy 
is used, resulting in active control of the type and amount 
of sensory input, which allows a manageable amount of 
sensory input20. 

Based on these constructs of neurological thresholds and 
behavioural response strategies or self-regulation according 
to the sensory input, Dunn proposed a Four Quadrant Model 
of Sensory Processing. According to Dunn19,21 individuals 
either use active self-regulating strategies depending on 
their neurological thresholds (engage in behaviours to limit 
exposure to the unpleasant stimuli or engage in sensory 
seeking behaviours to meet their sensory needs) or passive 
self-regulation strategies (disengage/withdrawing from 
circumstances around them or not noticing or reacting on 
sensory input). At both ends of the continuum these self-
regulating behaviours can lead to distress for the child and 
the caregiver. The quadrant for high neurological thresholds 
and passive strategies is Low Registration, while Sensation 
Seeking represents active responding strategies within this 
threshold. The Sensory Sensitivity quadrant includes those 
children with a low neurological threshold and passive stra-
tegies while individuals within the active strategies quadrant 
and a low threshold fall into the Sensory Avoiding quadrant21.

A child’s ability to process sensory information, inclusive of 
modulation, enables engagement in meaningful adaptive 
behaviours and facilitates participation in productive occu-
pations15,22. For a child and adolescent these occupations are 
activities specifically related to school and education, per-
sonal care, play at school or as part of their leisure time out 
of school as well as social engagement. Early identification 
and treatment of sensory modulation difficulties contri-
bute to improving the prognosis of children with sensory 
processing difficulties and could subsequently prevent or 
reduce emotional, behaviour, social and perceptual-motor 
difficulties in CVT23.

Sensory modulation dysfunction in CVT is also assessed 
using psychological evaluations. The Post Traumatic Stress 
Disorder Reaction-Index (PTSD- RI)24 has been used to 
identify disruptions in self-regulation and symptoms of 
sensory modulation disorder. According to this study, Re-
experiencing, Avoidance and Over arousal were identified 
in 55% of adolescent victims of trauma25. In occupational 
therapy, specific sensory modulation assessments designed 
to determine the sensory input a child may have difficulty 
modulating or processing, as well as the emotional and 
behavioural components affected by their adaptation to 
sensory stimuli, are available. This assessment instrument 
can be used to determine how the child may respond to, 
or approach, participation in daily activities and include 
the Sensory Processing MeasureTM (SPMTM) developed by 
Parham et al.26 and revised by Parham et al.27 and the Sen-
sory ProfileTM developed by Dunn28 and revised by Dunn19. 
These assessments have been used for evaluating sensory 
modulation in CVT to provide insight and clarity into their 
behaviour and emotional responses, as these relate to the 
child’s daily living activities29. For the purpose of this research 

the Child Sensory ProfileTM 2 (CSPTM 2)19 was used.

The Effects of Trauma on Sensory Modulation
Yochman and Pat-Horenczyk23 examined the sensory 
modulation of 134 children exposed to continuous traumatic 
stress due to political violence. Using the Short Sensory Pro-
file19 significant differences were found in these children, and 
according to their level of post-traumatic stress symptoms, 
with 62% experiencing clinical deficits in sensory modula-
tion. Gorman and Kohl,30 reported similar results using the 
Short Sensory Profile19 on a sample of 900 child victims of 
trauma. They found that 53% of the participants presented 
with ‘Probable difference’ (more or less than others) and 
‘Definite difference’ (much more or less than others) in sen-
sory modulation. While 63% of the participants were under-
responsive or sensory seeking, 42% were overresponsive to 
tactile sensation and 66% to auditory filtering30. In another 
study Vivano9 found that 80% of the children experiencing 
traumatic stress reaction and assessed with the Sensory 
ProfileTM28, had difficulties with sensory modulation, particu-
larly sensory seeking, emotional reactivity and inattention. 

Using the SPMTM, Sears et al.31 reported 81% of child vic-
tims of trauma had T-scores indicating ‘Some Problems’ to 
‘Definite Dysfunction’ for sensory processing and presented 
with deficiencies in development, assessed to be extensive 
and complex. In the subtests for planning ideas and social 
participation, 84% and 100% of the participants respecti-
vely had various levels of dysfunction. They found that age, 
gender and length of stay in an institution for child victims 
of trauma did not affect the outcomes in terms of sensory 
processing dysfunction31. These studies highlight the import-
ance of evaluating sensory modulation in CVT to determine 
the area of dysfunction that could be contributing to a child’s 
difficulties in participating in daily activities. 

The primary objective of this study was to identify and 
describe sensory modulation dysfunction in CVT within a 
South African context using the CSPTM 2.

METHODOLOGY

Research Design
A descriptive quantitative research design was used as the 
focus was on determining the quantity of possible sensory 
modulation responses on a large sample size while gaining a 
descriptive understanding of the areas of sensory processing 
most frequently affected in CVT.

Research context
The context of this study was four residential sites on the 
East Rand in Gauteng that care for CVT. They were identified 
from investigations conducted by the principal researcher 
with social workers delivering services on the East Rand, 
Gauteng. Children at risk are reported by members of the 
community, relatives of CVT, police services and educa-
tors. In some cases, children are brought directly to the 
centres by parents who are unable to care for them due 
to severe financial difficulties or violent circumstances in 
the home environment that are beyond their control. The 
128 participants in this study resided in facilities which have 
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dormitory type sleeping arrangements or single cottages 
with a housemother (childcare worker) in charge of a group 
of children. There was sufficient playground space for the 
children at these centres although there was a definite lack 
of play equipment. The safety and security of the children 
was a high priority at all centres. There was however a dis-
crepancy between the residential sites in terms of human 
resources, equipment and daily supplies, professional ser-
vices available as well as the consistency and commitment 
of the childcare workers. 

Sample Selection
The child and youth residential sites were selected using 
convenience sampling and were in close proximity to the 
private practice of the principal researcher. This was done 
in an effort to reduce travelling time between the sites and 
ensure easier access during the research process. Using pur-
posive sampling, a total sample of 128 children was selected 
from a population of children at the four residential centres, 
using the inclusion and exclusion criteria stated below

Inclusion Criteria
• CVT residing at the residential sites selected for this study. 
• First or recurrent trauma
• Children aged between 6 years to 14 years
• All ethnic groups and socio-economic backgrounds

Exclusion Criteria
• Children with a diagnosed neurological condition or a

severe mental disability who would not benefit from
group intervention.

• Children who had received occupational therapy for the 
duration of the research study

Research instrument
The CSPTM 219 is a child report screening evaluation, which 
was completed by the childcare workers at each centre. 
This assessment instrument consists of 86 items that assess 
six sensory systems: auditory processing, visual processing, 
touch processing, movement processing, body position 
processing and oral sensory processing. There are also three 
items that assess behaviour, conduct, socio-emotional 
and attention. The child’s score on the sensory systems is 
analysed according to the four quadrants of the CSPTM 2 
as already discussed.

Based on a sample of 1791 children, the test-retest reliability 
for the CSPTM 2 is 0.83-0.97 and the inter-rater reliability is 
0.69-0.8919. This indicates good to excellent stability in the 
test-retest reliability over time and mostly acceptable to 
good interrater reliability coefficients.

Ethical consideration, Data Collection and Data 
Management
Ethical clearance was obtained from the Human Research 
Ethics Committee at the University of the Witwatersrand 
(M180136). A letter of permission was submitted to the man-
agement of each care centre that caters for child and youth 
victims of trauma. Permission to include child participants 
and childcare workers in the research study was obtained 

from the management of the four residential centres. Per-
mission was granted by the management of each centre in 
consultation with the senior social worker and head of the 
childcare workers. Due to two of the centres being under 
the Gauteng Department of Social Development, permis-
sion was also obtained from this department.

Prior to childcare workers completing the CSPTM 2, the 
research process was explained to the children at each 
residential site. Assent forms were completed according to 
two age categories, 6 to 10 years and 11 to 14 years of age.  
Each age category was seen in separate groups to allow for 
age-appropriate explanations of the research process. The 
assent form contained a simple written explanation that was 
communicated verbally by the principal researcher.  Each 
child was invited to sign their names or use their thumbprint, 
if they had a challenge with writing. This would indicate their 
acceptance of being a part of the research process and 
would allow their childcare worker to provide the necessary 
information using the CSPTM 2. The childcare workers inclu-
ded in the study were invited to participate and complete 
the CSPTM 2 of the children under their care. 

Each childcare worker needed to sign an informed consent 
form if they accepted the invitation to participate in the study. 
Thereafter they were provided with an information sheet that 
explained the study process. A group session with childcare 
workers was held prior to administration of the CSPTM 2, to 
demonstrate how to and provide a one-page guideline for 
completing the CSPTM 2. As the primary caregiver, the res-
ponses of the childcare workers were based on their know-
ledge and observations of the children for whom they care. 
A total of 71 childcare workers completed the CSPTM 2 forms 
of the identified 128 children selected for the study. 

The principal researcher completed the scoring on the 
CSPTM 2 and did a first round of checks of the accuracy of 
the scoring and checked all forms were deidentified using 
participant codes or research identification (ID).  Thereaf-
ter, the principal researcher’s administrative assistant did a 
second round of checking of the accuracy of the scoring, 
ordered the screening forms into categories according 
to the research sites and captured the data on an Excel 
spreadsheet. A third round of checking was done by the 
principal researcher’s administrative assistant to ensure that 
the research ID on each score sheet matched the research 
ID on the Excel spreadsheet. The Excel spreadsheet listed 
each child’s research ID, gender, age at assessment, sensory 
section scores for each of the 52 items listed on the CSPTM2, 
behavioural section scores for the remaining 34 items on 
the CSPTM 2, summary quadrant scores, summary sensory 
section scores and summary behavioural section scores.

Data Analysis
Descriptive analysis using Statistica v13.3 was done using fre-
quencies and percentages for demographic data of the chil-
dren and the assessors. The frequencies and percentages were 
obtained from the calculations done on the excel spread sheet.

The raw scores on the CSPTM 2 were analysed according 
to the categories ‘much less than others’, ’less than others’, 
‘just like the majority of others’, ‘more than others’ and ‘much 
more than others’ on the sensory profile classification system, 
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normal curve for the quadrants and sensory and behaviour 
sections to determine the percentage of CVT who presented 
with sensory modulation difficulties16. Some categories were 
combined as both indicated dysfunction and scores were 
recorded as either ‘less than others and much less than others’ 
or ‘much more than others and more than others’ A cut-off 
score above 50% of participants for the quadrants, sensory 
section and behaviour sections within these combinations 
of scores was set as identifying the frequency of sensory 
modulation dysfunction in this sample of CVT. 

The mean scores for the quadrants, sensory and behavi-
our sections for the sample in this study were compared to 
the mean scores for typical children reported in the CSPTM 
2 User’s Manual19 to determine significant differences, using 
a chi-square test.

RESULTS

Demographic Information
All 71 childcare workers, from four research sites, had com-
pleted a Diploma in Child and Youth care.  From the total 
of 71 childcare workers, 50.7% were between 40 to 49 years 
of age and 15.49% were in the process of additional tertiary 
education courses. Table 1 (below).

Table l: Demographics of Childcare Workers (n = 71)

Demographics n %

Age in years

20 - 29 2 2.82

30 - 39 17 23.94

40 - 49 36 50.70

50 - 59 14 19.72

60 - 69 2 2.82

Gender 
Male 6 8.45

Female 65 91.55

Qualifications

Diploma in child and youth 
care(CYC)  + No matric

10 14.08

Diploma in CYC  + Matric 39 54.93

Diploma in CYC + Matric + 
additional diploma or bachelors’ 
qualification

11 15.49

Social Worker or Auxiliary Social 
Worker

11 15.49

The sample of 128 child participants for whom the CSPTM 2 
was completed consisted of 64 males and 64 females. They 
were in the first to eighth grade at school.  Seven children 
were in a bridging class to assist with their individual barriers 
to learning. All children were admitted to the residential care 
facilities due to various types of trauma as indicated in Table 
ll (page above). From the background information of the 
children screened, the most frequent type of trauma in this 
study was neglect and abandonment. Although participants 
may have experienced more than one type of trauma, Table 
ll (above) indicates the primary trauma that resulted in a child 
being admitted to the residential care facility

Table ll: Percentage of the types of trauma at the four 
residential sites (n=128)

Trauma n %

Abandonment 16 12.5

Sexual abuse 7 5.5

Neglect 53 41.4

Death of parent 12 9.4

Witness of violence 14 10.9

Abuse (not defined) 3 2.3

Physical abuse 10 7.8

Emotional abuse 5 3.9

Exposure to drugs 4 3.1

Exposure to sexual abuse 1 0.8

Victim of violence 1 0.8

Exposure to alcoholism 2 1.6

Results of the Child Sensory ProfileTM 2  
From the screening of the 128 participants, 11 participants’ 
(8.6.%) scores were typical, ‘just like the majority of others’ on 
all 13 sections of the CSPTM 2. The remaining 117 participants 
(91.4%) presented with sensory modulation difficulties in the 
categories ‘less than and much less than others’ and ‘more 
than and much more than others’ in one or more areas of 
the summary scores i.e., quadrants, sensory sections and 
behavioural sections (Table lll, below).

Table lll: The frequency with which participants were scored 
on quadrants and sections on the Child Sensory ProfileTM 2 
(n=128) 

just like the 
majority of 
others

less than 
others and 
much less 
than other

more than 
others and 
much more 
than others 

% % %

Quadrant Scores

Sensory Seeking 57.03 3.13 39.84

Sensory Avoiding 37.50 1.56 60.94

Sensory Sensitivity 36.71 0.78 62.51

Low Registration 43.75 0.78 55.47

Sensory Sections

Auditory 58.59 3.90 37.50

Visual 35.15 14.85 50.00

Touch 40.62 0.78 58.60

Movement 54.68 0.00 45.32

Body Position 53.12 1.56 43.32

Oral 68.75 1.56 29.69

Behavioural Sections 

Conduct 50.00 0.00 50.00

Socio Emotional 32.03 0.00 67.97

Attentional 46.09 0.00 53.91

From the Quadrant scores (Table lll, above), the highest per-
centage, (62.51%), of the children displayed Sensory Avoid-
ing ‘more than others and much more than others’. In this 
category of scores, more than 50% of participants presented 
with behaviours of Sensory Sensitivity and Low Registration. 
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From the Sensory Sections (Table IIl, page 50), the highest 
percentage, 58.60%, of the children displayed Touch Pro-
cessing ‘more than others and much more than others’ and 
50% displayed Sensitivity to Visual ‘more than others and 
much more than others’. From the Behaviour Sections (Table 
IIl, page 42), the highest percentage, 67.97%, of the children 
scored ‘more than others and much more than others’ for 
Social-Emotional Responses. 

Table IV: Mean scores and P values on the Child Sensory 
ProfileTM2 for CVT and typical children (Dunn, 2014) 

Child 
Victims of 
Trauma 
n=128

Typical 
(n=65)19
‘just like the 
majority of 
others’

P value

Mean (SD) Mean (SD)

Quadrants

Sensory Seeking 46.4 (17.7) 30.9 (12.9) 0.085

Sensory Avoiding 55.2 (19.0) 30.9 (11.4) 0.009**

Sensory Sensitivity 49.0 (15.7) 26.6 (10.6) 0.011**

Low Registration 48.4 (18.0) 28.0 (11.1) 0.029*

Sensory Processing

Auditory processing 21.9 (7.6) 14.9 (6.7) 0.301

Visual Processing 16.8 (6.2) 12.3 (3.7). 0.570

Touch Processing 25.5 (10.9) 12.4 (6.3) 0.048*

Movement Processing 19.00 (7.6) 11.6 (5.1) 0.201

Body position 
Processing

15.6 (7.7) 9.00 (4.6) 0.307

Oral processing 20.7 (8.9) 13.8 (6.5) 0.296

Behaviour

Conduct 23.3 (8.7) 14.7 (6.2) 0.188

Socioemotional 27.9 (13.00) 20.4 (7.9) 0.313

Attentional 28.9 (10.9) 14.5 (6.8) 0.032*

Data analysis revealed that the sample of CVT had a dif-
ferent pattern of sensory responsivity with the raw scores 
on the CSPTM 2 being higher than those reported by Dunn19 
for the typically developing child, ‘just like the majority of 
others,’ indicating possible sensory processing difficulties 
in CVT (Table IV). The mean score patterns for the CVT that 
fell within the ranges for ‘more than others’ or ‘much more 
than others’ were for the Sensory Avoiding, Sensory Sensi-
tivity and Low Registration Quadrants, the Touch Sensory 
Processing as well as the Socio-emotional and Attentional 
Behavioural sections. 

The quadrants indicating low thresholds (Sensory Sensiti-
vity and Sensory Avoiding, high thresholds (specifically Low 
Registration) as well as the Touch Sensory Processing and the 
Attentional Behaviour had mean scores that were significantly 
higher than the mean scores of typical children. These are the 
sections and components of sensory modulation with which 
this sample of CVT experienced definite challenges.

DISCUSSION 
A child’s overall performance on the CSPTM 2 must be under-
stood and related to their background, their living situation 
and school environment. The trauma backgrounds of the 

participants as stated in the social work files indicated aban-
donment, sexual abuse, neglect, death of a parent, witness 
of violence, abuse (not defined), physical abuse, emotional 
abuse, exposure to drugs, exposure to sexual abuse, victim 
of violence and exposure to alcoholism. The results of this 
study need to be understood within the context of these 
types of trauma backgrounds.

This study indicated that 91.4% of child victims of trauma 
from the four residential sites displayed responses that 
indicated sensory modulation dysfunction in one or more 
sections or components of the CSPTM 2. The findings of this 
research were supported by a number of studies indicating 
that dysregulation of the central nervous system in CVT results 
in difficulties in processing sensory information with either 
under or overreaction to sensory input2,5,23,32. The child may 
fluctuate between diminished awareness of sensory stimuli to 
hypersensitivity or avoidance4. The percentage of CVT in the 
current study was higher than the 80% indicated in  studies 
by Howard et al.5, and Viviano9 using the Sensory Profile28,  as 
well as the 53% to 62% indicated in the study by Gorman and 
Kohl30 and Yochman and Horenczyk23 respectively, using the 
Short Sensory Profile28. These differences may have been due 
to the environment in which the children in this study lived 
as Robinson and Brown33 highlighted the impact of the envi-
ronmental aspects of sensory processing in trauma-affected 
children, specifically in relation to the physical environment 
of children’s residential homes. They indicate that the en-
vironment in residential homes may exacerbate the sensory 
modulation dysfunction of CVT as they may not provide 
adequate input required to address these issues. Research 
also indicates a relationship between sensory modulation and 
specific types of trauma. Howard et al.5 found that children 
with a history of abuse and neglect had domain-specific 
sensory processing differences in comparison to children 
who had no history of maltreatment. This study used the Short 
Sensory Profile28 and indicated that children with a history of 
abuse (n=147) yielded impairments in tactile sensitivity (84.4%) 
and taste/smell sensitivity (47.6%). Children with a history of 
neglect (n=125) scored differently in underresponsive/seeks 
sensation (neglect =83.2%, abuse =57.8%)5.  

According to the current research study, the sensory 
profile for CVT reflected significantly higher scores for Touch 
processing (indicating sensory profile characterised by an 
extreme response to tactile stimuli) as well as difficulties 
with Socio-emotional and Attentional Behaviours. Results 
suggest that the majority of CVT process sensory informa-
tion differently from typical children presenting with low 
thresholds in the Sensory Sensitivity and Sensory Avoiding 
Quadrants as well as some presenting with high thresholds 
and specifically in the Low Registration quadrants. A higher 
percentage of the profile of CVT falls into the vigilant sensory 
subtype34 as the majority of CVT, avoid sensory experiences 
and show aversion to sensory input. 

Sensory Profile of Child Victims of Trauma 
Quadrant Sections
Sensory Avoiding and Sensory Sensitivity
In the Quadrant Section of the CSPTM 2 the low threshold 
scores for Sensory Avoiding were demonstrated by 60.94% 
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of the participants and Sensory Sensitivity by 62.51% of the 
participants. For Sensory Avoiding (p=0.009) and Sensory 
Sensitivity (p=0.011) Quadrants, the mean scores of CVT were 
significantly higher compared to typical children, displaying 
behaviours that were ‘more than others’ (probable differ-
ence). These children will thus be more likely to over-respond 
to sensory input i.e., they will have enhanced awareness of 
important stimuli in the environment. Therefore, anticipation 
of harm and danger associated with a trigger or stimulus can 
generate immediate and powerful responses19, as is often 
seen in children who have experienced trauma. These chil-
dren may understandably respond with protective responses 
associated with a lower inhibitory processes34 when exposed 
to any unfamiliar situation which they experience as a threat, 
due to their past exposure to traumatic environments. 

Children who are sensory avoidant most often use active 
self-regulation strategies to manage situations that are 
overwhelming by actively withdrawing from a situation to 
reduce sensory input19. Evidence from literature19, supports 
the findings from this current study which indicates that 
CVT may go to great lengths to actively create order and 
routine in their environments in order to protect themselves, 
by reducing unanticipated sensory input to keep their en-
vironment predictable, or they may use avoiding patterns 
by keeping away from new stimuli and retreating from 
unfamiliar situations20. Ogden and Fisher35 concur that avoi-
dance and withdrawal compose a core diagnostic cluster in 
trauma-related conditions.

Sensory Sensitivity Behaviours include the use of passive 
self-regulation strategies to manage situations and children 
may present with tantrums and aggressive behaviours. 
They are unable to block out stimuli and easily get overw-
helmed. These children experience the environment as 
highly unpredictable, provoking anxiety20. They react more 
quickly and more intensely than others, have a high level 
of awareness of the environment, discriminate and attend 
to details as situations arise and are more discerning about 
the way they choose to respond to a particular situation19. 
For the CVT, their sensitivity may cause them to remain in a 
state of being overwhelmed, often responding negatively 
to their peer group or childcare worker. Clinical experience 
with CVT shows that triggers of past or present trauma can 
be in the form of facial expressions, words, tone of a voice 
or actions that would elicit immediate negative responses 
from a CVT, more easily than a typical child.

Low Registration and Sensory Seeking
Low Registration and Sensory Seeking Quadrants of the 
CSPTM 2 represent high neurological threshold scores and 
were displayed by 55.47% and 39.84% of participants respec-
tively for responses as being ‘more than others and much 
more than others.’ 

For the Low Registration Quadrant, the mean scores of CVT 
were significantly higher than that reported for typical chil-
dren (p=0.029). Low registration indicates that these children 
use passive self-regulation strategies and often notice sen-
sory input less than a typically responsive child. This results 
in not always attending to sensory information and having 
a low awareness of processing of sensory information and a 

low awareness of others19. They can demonstrate behaviour 
in which they seem uninterested in activities, unresponsive 
to others and appear overly tired. The results for the Low 
Registration Quadrant found in this study are similar to those 
found by Atchison4 and Howard et al.5 who reported that 
children who experience prolonged exposure to trauma or 
neglect present as more under-responsive. In some cases, 
this under-responsivity may be a reaction to the shutdown 
of an extremely over aroused system36. Neurologically when 
the body is under extreme stress as in the case of CVT, the 
sympathetic nervous system (arousal) either fights or flees 
in response to stress. When neither is possible for a child, 
the sympathetic system’s (arousal) response can be extre-
me when the amount of stress is too much for the body to 
handle. It is at this point that the parasympathetic system 
(calming) spikes to such extreme levels that it overwhelms 
the sympathetic nervous system resulting in a freeze/shut 
down response. A child in shut down will dissociate, have 
an inability to think clearly in terms of accessing words and 
emotions or actively moving their bodies. This period of 
shutdown and underresponsivity can be momentary or last 
indefinitely especially if the perpetrator of the trauma conti-
nues to exist in the child’s surroundings. The understanding 
of this response is vital for treatment planning as a bottom-
up approach (sensory modulation intervention) would be 
more effective in the initial stages of a child’s trauma therapy 
as compared to a top-down approach (talk therapy)36.

Sensory seeking behaviours are exhibited by using active 
self-regulation strategies in which the child always seeks more 
and more sensory input to stay alert19. Contrary to the findings 
of Viviano9, a lower percentage of children in the current study 
presented with sensory seeking, indicating that CVT with high 
thresholds, did not commonly use active self-regulation to 
obtain sensory input. This may also be as a result of the lack 
of sensory input available in their living environment33.

Sensory Sections 
The CSPTM 2 consists of the Auditory, Visual, Touch, Move-
ment, Body Position and Oral Processing Sensory Sections. 
The majority of children in this study presented with atypical 
Touch Sensory Processing and Visual Sensory Processing 
responses ‘more than others and much more than others.’

Touch Sensory Processing
The processing of touch sensation is of high significance 
in child victims of trauma. It’s influence on CVT has been 
widely researched30, 41. Warner et al.25 explains that the tac-
tile system together with the vestibular and proprioceptive 
system have been found to be crucial in the regulation of 
the arousal state specifically with regards to achieving an 
organised and calming state in CVT. Nijenhuis et al.37 indi-
cates that CVT have also reported excessive sensitivity to 
touch stimuli in particular, resulting in emotional or aggres-
sive responses. This evidence indicates that the majority of 
children reflected difficulty in self-regulating activities and 
personal engagements with regards to touch sensation. In 
the Sensory Section of the CSPTM 2 58.60% of the children 
scored ‘More than others and much more than others’ for 
touch sensation. The mean score of CVT was significantly 
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higher compared to typical children (p=0.048) in Touch 
Sensory Processing. The current research study supports 
Nijenhuis et al.37 indicating that CVT with low thresholds had 
significantly higher scores than typical children and were 
reported to become distressed during grooming, have an 
emotional or aggressive response to being touched and 
were distractible in social situations. Nijenhuis et al.37 and 
Sakson-Obada38 further explain that when children with 
low thresholds for touch processing are not able to avoid 
social situations, they may respond with frustration, anxiety 
and outbursts due to being in close proximity to others. This 
may affect their ability to form and maintain friendships.

Touch therefore has significant implications in treatment 
planning, especially occupational therapists who have the 
expertise to assess this area of sensory processing30.  Warner 
et al.39 indicates that touch in therapy can trigger negative 
responses in CVT and it is important to have an advanced 
understanding of the potentially traumatic effects of touch 
for CVT so that therapy programmes are planned according 
to the individual child’s needs. A child who is, for example, 
hypersensitive to touch can be first introduced to touch 
using only the sensory integration equipment, without the 
clinician’s direct touch and then grading to situations all-
owing significant others to provide close touch to increase 
comfort and safety related touch experiences for the child. 

Visual Processing
In this study 50% percent of children obtained a score ‘more 
than others and much more than others’ for Visual Sensory 
Processing. A comparison between CVT and typical children 
did not indicate a significant difference in visual processing 
(p=0.57).  Mueller-Pfeiffer et al.40 found the alteration oc-
curred in the ventral visual stream or the component of the 
visual system associated with processing objects in the visual 
sensory system of children associated with post traumatic 
stress disorder. This has been linked to dysfunctional attention 
processes and could have implications for the participation 
of CVT in functional activities related to school tasks, play, 
personal care and social engagements. In the current study, 
many CVT were reported to be distracted by visual details 
and movement of others in the residential care environments 
during homework and study time, resulting in poor attention, 
which in turn, affects their learning. Significant others in the 
child’s environment need to understand the overreactivity or 
underreactivity to visual input including light and glare in the 
child’s environment and make the necessary accommoda-
tions when there are high levels of emotional responses or 
there is decreased attention to an active environment.  

Behavioural Sections
The Behavioural Section of the CSPTM 2 includes the responses 
to sensory input that are associated with the behaviour and 
the ability of the child to participate in their environment41. 
The ‘probable difference’ and ‘definite difference’ scores for 
CVT in this section (‘more than others and much more than 
others’ ) indicate difficulty with managing behaviours.  
Socio-Emotional Behaviours
For Socio-Emotional Behaviour 67.97% of CVT scored ‘more 
than others and much more than others’. Sensory modula-

tion dysfunction for this behavioural section did not display 
a significant difference in comparison to typical children 
(p=0.313). The individual items from the CSPTM 2 highlighting 
the social emotional difficulties included challenges with 
changes in routine, strong emotional outbursts, needing 
protection from life and an inability to read others body 
language. According to Engel-Yeger et al.16, individuals with 
post-traumatic stress symptoms, scoring on the edge of 
the continuum (in this study ‘more than others and much 
more than others’) have elevated emotional burdens which 
negatively influences their affective state.

Therefore, it was not unexpected that the children in this 
study who had experienced or were exposed to trauma 
would have social emotional difficulties which could have 
affected their behaviour or adaptation to the environment. 
Their difficulty in dealing with change may be seen in acting 
out behaviours, aggression as a result of criticism, challen-
ging activities and low frustration tolerance which affects 
their social and emotional responses19. van der Kolk3 reported 
that CVT, especially those who have been chronically abused, 
have problems regulating their arousal levels which contri-
butes to their environmental sensitivity. This would imply 
that a child who is highly stressed, with sensory modulation 
difficulties, may react negatively to other children within a 
residential site, especially those with challenging behavi-
ours and erratic emotions. Therefore, together with past 
traumatic experiences, commitment and care of childcare 
workers and peer group relationships could also impact on 
a child’s socio-emotional responses at the residential sites. 

Attentional Behaviours
In this research study, 53.91% of CVT displayed ‘more than 
others and much more than others’ responses in Attentional 
Behaviours. While distractibility has its roots in many neuro-
logical conditions, with CVT distractibility may indicate a high 
level of disengagement with the environment, in an attempt 
to avoid situations and people. Attentional behaviours in 
those who are hyper-responsive in this study were reported 
as an inability to pay attention and looking away from tasks 
due to being acutely aware of stimuli in their environment. 
This caused a distraction and prevented them from be-
ing productive when engaged in a task. These findings are 
supported by the significantly higher Attentional Behaviour 
mean score (p=0.032) when compared to typical children, 
‘just like the majority of others’. 

Conduct Behaviours
Although 50% of the CVT demonstrated Conduct behaviours 
‘more than others and much more than others’, the mean 
score for this behavioural section was not significantly higher 
from the mean score for typical children (p =0.188). Frequent 
conduct behaviours reported by childcare workers in this 
study was refusal to cooperate and temper tantrums. 

Limitations of the study
Limitations of the study include the use of a carer report 
questionnaire which can be subjective. The childcare 
workers varied in how familiar they were with each child on 
whom they completed the questionnaire. This could have 
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influenced the accuracy of their observations when com-
pleting the CSPTM 2. 

Having educators also completing a questionnaire on the 
children included in this study could have strengthened the 
results on the data collected. This additional information 
would have informed a more in-depth understanding of the 
behaviour patterns presented on the CSPTM 2 and how they 
affect the children’s participation in activities of daily living.

Considering the limitations of this study, the credibility of fu-
ture research in this field could be enhanced by increasing the 
number of research assistants in the data collection phase and 
having a set standard or criteria for the choice of the childcare 
workers, based on their experience, level of education and the 
length of their relationship with each child participant.

CONCLUSION AND RECOMMENDATIONS
This study supports the findings of other studies which indi-
cate that experience and exposure to trauma is linked to the 
behaviour and emotional patterns in children. The children in 
this study displayed a different sensory profile with significantly 
higher mean scores in the Sensory Sensitivity and Sensory 
Avoiding Quadrants. Sensory modulation dysfunction is neu-
rogenic i.e., arising from changes within the nervous system. 
In this study these changes were consistent with sensory 
modulation related mostly to overresponsivity to sensory input, 
particularly Touch Sensory Processing, as well as Attentional 
Behaviours which can affect participation in everyday ac-
tivities and socialisation. Thus, this study provided provisional 
advocacy for the assessment and treatment implications for 
CVT using sensory modulation intervention programmes. 
Confirming sensory modulation dysfunction in these CVT, adds 
credibility to the use of the CSPTM 2 as a screening evaluation in 
assessing this population of children. This implies that due to 
the growing pandemic of victimisation against children within 
the South African context and internationally, there is a need 
to assess sensory modulation dysfunction more extensively 
and be inclusive of sensory modulation intervention within 
occupational therapy programmes23. 
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