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Comparison of the sensory integrative function
of South African infants to normative dataon
two standardised tests

Background: The Dunn Infant Toddler Sensory Profile and DeGangi’s Test of
Sensory Functions in Infants are two standardised tests that are widely used
by South African therapists to assess sensory integrative function in infants.
There is, however, no research available on the validation of these standardised
tests for a South African population. This research determined whether the
normative data established in the United States of America on the Infant Tod-
dler Sensory Profile and the Test of Sensory Functions in Infants were valid for
use with South African infants between the ages of 7 and 18 months.
Methodology: A quantitative cross-sectional, descriptive, correlation study
design was used to investigate the equivalence between the normative data
from the United States of America and a sample of typically developing South
African infants.

Findings: The results indicated that the mean scores for the South African
sample in five of the six processing sections of the Infant Toddler Sensory
Profile and all quadrant scores, were in the lower range of the typical per-
formance according to the normative data of the United States of America.
On the Oral Processing Section and the Sensation-Seeking Quadrant, test
results should be interpreted with caution due to the medium effect size
indicating clinical differences to the reported norms. A higher percentage of
South African infants had a clear definite difference “more than others” score
compared to normative data from the United States of America. On the Test
of Sensory Functions in Infants, the means of the frequency distribution for
deficient, at risk, and typical for all five sections and the Total Test Scores for
the South African sample were significantly different from the normative data
of the United States of America and the mean scores fell into the lower range
or below the range for the typical performance reported in the test manual.
Conclusions and recommendations: The Infant Toddler Sensory Profile can
be used without substantial re-norming based on the findings related to this
South African sample. Due to significant differences in scores on the Test of
Sensory Functions in Infants, the first author questions the use of the test and
recommends further research on South African infants with a larger popula-
tion group. However, it should be noted that this study had a small sample
size and therefore the results should be interpreted with caution and cannot
be generalised.

INTRODUCTION
Assessment is an essential first step in the occupational therapy process and guides
the planning, the type, and intensity of intervention?. An accurate and valid assess-
ment is important and supports evidence-based practice? Therapists should ask if
standardised tests have beenvalidated in the population they are treating, as research
has shown that populations often differ in their normative data due to environmental
and cultural influences in response to assessments®. Thus, it cannot be assumed that
the norms of the test manual of a standardised test automatically apply to a differ-
ent population.

However, before embarking on substantial re-norming of any standardised test, the
applicability of the published norms to a specific population should be investigated.
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Several researchers, including Anastasi and Urbina*, Down-
ing® and Streiner et al’, have reinforced the importance that,
in addition to the studies completed by the test authors,
independent investigators conduct further psychometric
tests on populations other than those assessed by the test
authors. These investigations of standardised tests assist in
confirming the validity of the published test norms for the
population with which they will be used.

The Infant Toddler Sensory Profile (ITSP)® and the Test of
Sensory Functions in Infants (TSFI)” are widely used by South
African occupational therapists®°. However, there appear to
be no published studies on normative data for populations
other than in the United States of America (USA), where the
tests were developed. Some international studies have been
published that consider the psychometric properties of the
Sensory Profile for other populations of older children®. One
such study conducted by Brown et.al” in Australia, found
differences between the USA norms reported in the test
manual and their study group. This reinforces the need to
investigate the diagnostic properties of ITSP® and TSFI” to
establish evidence for the efficacy of these tests” for the
South African population where research indicates that the
tests are used in both clinical practice and research'o”3,

Literature Review

Sensory development begins during the prenatal period,
with the tactile and vestibular systems playing a primary
role in the early development of sensory integration. In 1972,
Ayres® defined sensory integration as “the neurological pro-
cess that organizes sensation from one’s own body and from
the environment and makes it possible to use the body ef-
fectively within the environment”". According to Ayres'®, as
information enters through the senses, sensory integration
takes place, which leads to planning and organising of be-
haviour. This in turn leads to an adaptive response, as well as
learning, and the emergence of occupational engagement
and social participation’”. Feedback that occurs leads to the
process of restarting another cycle of sensory information
intake and adaptation”. Actions are then planned according
to the interpreted sensory input®™®. Each individual has a
unigue regulatory sensory processing profile, which implies
that each person has a different response to sensations, and
an individual’s sensory processing profile influences the way
sensations are interpreted and comprehended.

Therefore, sensory integration has a significant influence
on development and is fundamental to the learning, per-
ception, and action of any individual. Inconsistencies in
the central nervous system’s ability to process sensations
lead to poor sensory modulation and/or poor praxis”. This
can result in difficulties with processing or organising the
sensory information needed by the individual to understand
their bodies and the world around them?. Such difficulties
have been named sensory integrative dysfunction (SID).
Dysfunction has been reported to occur in all or just some
of the sensory systems. Sensory integrative dysfunction can
be identified from a very early age and has been found to

lead to the development of dysfunctional parent-infant
interaction patterns. These dysfunctional interaction pat-
terns, in turn, have been reported to be affected by the
temperament of the infants and have an impact on later
learning and emotional development?. Since SID has been
reported to have consequences for normal development,
an accurate assessment of SID in infants isimportant to cor-
rectly identify and treat from an early age, thus facilitating
normal development? 24, Accurate assessment and early
intervention can prevent or minimise the development of
behavioural problems, participation restrictions in activities
of daily living, and educational activities in childhood?.

A method to ensure a valid assessment of sensory inte-
gration is to use standardised tests. An advantage of stan-
dardised tests is objectivity and quantitative scores®. This
allows foravalid assessment that leads to focused treatment
to address specific dysfunction. A limited number of stan-
dardised tests are available to assess SID in infants. A sys-
tematic review by Eeles et al.?® found only three assessments
of sensory processing function in the age group from birth
to two years. These were the Infant Toddler Sensory Profile
(ITSP)¢, the Test of Sensory Functions in Infants (TSFI)’, and
the Sensory Rating Scale for Infants and Young Children by
Provost and Oeter?. All three tests evaluate slightly different
constructs of sensory processing function, and therefore
comparing the results of the tests is difficult?”. The ITSP and
the TSFI assess components of sensory processing and
sensory modulation within sensory integrative function®’.

The TSFI® is based on the Ayres™ model of sensory pro-
cessing and identifies adequate sensory processing and
reactivity, in five areas of sensory functioning that develop
over the first year of life. That is, tactile deep pressure and
reactivity to vestibular stimulation that develop early in
infancy and visual-tactile integration, adaptive motor re-
sponses, and ocular-motor control that develop slightly
later. These subdomains were specifically chosen because
they are clinically significant in identifying infants with
sensory integrative dysfunction and, particularly, infants at
risk of developmental delay, as well as those with difficult
temperament?, The ITSP is based on Dunn's® conceptual
model and considers sensory modulation in five sensory
processes, placing the interaction between the neurologi-
cal threshold and the behavioural response on a continuum
in four quadrants. The quadrants reflect the neurological
threshold, or the number of stimuli needed for the central
nervous system to notice or react to stimuli and activate a
behavioural response, which indicates the manner in which
the infant/child responds to the thresholds. At one end of
the continuum, thresholds are high, and more stimulation is
needed for the child to notice and react. On the other end
of the continuum, the thresholds are low, and the amount
of stimulation needed for a child to notice or react is low.
Children respond to counteract their thresholds, and a child
will either respond passively to the stimulus or exert exces-
sive energy, to respond to the threshold. Quadrant 1: Low
Registration and Quadrant 2: Sensation Seeking indicates
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different high-threshold responses. Quadrant 3: Sensory
Sensitivity and Quadrant 4: Sensory Avoiding indicates dif-
ferent low threshold responses. The ITSP provides a profile of
the effect of sensory processing on functional performance
in the daily life of the infant®.

Both ITSP and TSFI are norm-referenced assessments,
where the individual’s performance is compared to the
performance of other individuals or a normative group.
Comparison with others in the reference group is important
as both tests are based on observation of infant behaviours,
which can only be objectively assessed compared to other
infants to identify dysfunction. Although norm-referenced
assessments are the most common form of standardised
tests?®, a disadvantage of this is that the norms provided
do not necessarily reflect the normal population within all
socio-economic backgrounds and cultures®. Therefore, it is
important to determine whether a standardised test is ap-
propriate for the population in which the therapist intends
to use it.

This study investigated whether the normative data es-
tablished in the USA on the standardised ITSP®and TSFI’
tests to assess sensory integrative function in infants, could
be applied to South African infants between the ages of 7
and 18 months.

METHODOLOGY

Study design
To address the purpose of this study, a quantitative cross-
sectional, descriptive, correlation study design was used to
investigate the equivalence between the normative data of
the USA and a small sample of typically developing South
African infants.

Study population

Convenient cluster sampling was used to recruit 60 typically
developing infants between the ages of 7and 18 months of
age from 17 child day-care facilities in the East Rand area
of Gauteng, South Africa. A sample size was calculated us-
ing the population of the possible number of infants (ap-
proximately 140 infants) in the 17 child day-care facilities.
Cochrane’s formula was used, to determine that a sample
size of 60 participants was needed to represent the popula-
tion with a 5% margin of error®.

Inclusion and Exclusion Criteria

Full-term infants, born between 37 and 42 weeks of gesta-
tion, were included in the study. Infants with a diagnosed
birth defect or gestational iliness were excluded.

Research Tools

Three research tools were used to collect data for this study.
Demographic sheet — A demographic sheet developed by
the first author was used to collect personal information
from both parents and the infant. The information collected
included parental history, information regarding pregnancy
and birth, as well as the medical history of the infant.
Infant/Toddler Sensory Profile - is a parent questionnaire that
provides scores forinfants between the ages of birth and 36
months. There are two classification systems for the ITSP, one
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for infants aged birth to 6 months and one for infants aged
7 to 36 months. Due to the lack of test-retest reliability and
the low coefficient alpha scores for the birth-to-6-month
age group, only infants from age 7 months were included
in this study. As the TSFI can only be used up to the age
of 18 months, infants older than 18 months were excluded
from the study.

Parents completed the 48-item judgment-based ques-
tionnaire. Each item is judged on a five-point scale that
reports the frequency with which infants respond to various
sensory experiences. After the parents completed the form,
the first author used the specified scoring procedure to
complete a summary score sheet indicating both section
and guadrant scores. The quadrant grid was completed by
assigning scores to the different responses in the follow-
ing way: a score of one to ‘almost always’, a score of two to
‘frequently; a score of three to ‘occasionally, a score of four
to ‘seldom; and a score of five to ‘almost never’. Scores were
then added to calculate the total score for each section and
quadrant. Once this step was completed, the scores were
transferred to a quadrant summary to indicate the range
each quadrant score fell within. Each quadrant score falls
into the following ranges on a normal distribution (Gauss-
ian) curve (Figure 1, page 9):

« Typical performance range: Scores between +1SD and -1SD.

« Probable difference “less than others/more than oth-
ers”: Scores between -1 SD and -2 SD are described as
probable difference “less than others” and this indicates
under- responsiveness. Scores between +1SD and +2 SD
are described as probable difference “more than others”
and this indicates over-responsiveness.

« Definite difference “less than others/more than others”:
Scores less than -2 SD are described as definite difference
“less than others” and this indicates under responsiveness.
Scores above +2 SD are described as definite difference
“more than others” and this indicates over responsive-
ness (Figure 1, page 9).

Test of Sensory Functions in Infants is a therapist-adminis-

tered observational test. It is used as a screening tool for SID

ininfants and is especially valuable when used in conjunction
with other developmental tests. This test was standardised
for infants between the ages of 4 and 18 months and is
specifically recommended for infants with regulatory dis-
orders, developmental delays, and infants that could be at
risk of developing sensory processing or learning disorders’.

The test consists of 24 items divided into five sub-tests of

sensory processing and reactivity. These sub-tests are Deep

Pressure, Adaptive Motor Functions, Visual-Tactile Integration,

Ocular-Motor Control, and Vestibular Stimulation’. Scores fall

into the following ranges on a normal distribution (Gaussian)

curve (Figure 1, page 9):

« “Normal” range: Scores above -1 SD.

- “Atrisk” range: Scores below -1 SD but above -2 SD.

. “Deficient” range: Scores below -2 SD.

Research Procedure
Ethical approval (M110830) for this study was obtained from
the Human Research Ethics

Committee (Medical) at the University of the Witwatersrand.
The managers of the 17 child day-care facilities granted per-
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Figure 1: Normal distribution for the score ranges of the
ITSP and TSFI

mission for the research to take place in their facility. Managers
and teachers handed envelopes to parents containing study
information as defined in an approved information sheetand
consent forms. Once parents consented to participate by
signing the consent forms, they completed the biographical
qguestionnaire and ITPS and these were returned to school in
a sealed envelope. The first author then assessed all eligible
infants using the TSFI with the help of the teacher of the in-
fant. The teachers’ assistance consisted of holding the child
on their lap according to the test procedure set out in the
test manual’. After collecting all data, the tests were scored
according to the procedure in the test manuals®’. The data
were then transcribed into Excel spreadsheets for analysis.

Data Analysis

Demographic data, as well as raw scores from both ITSPand
TSFI, were descriptively analysed. To compare the scores of
ITSP and TSFI, the z-scores of both tests were used and the
frequency data were calculated for each component. For
both ITSP and TSFI, the mean scores of the South African
sample were compared with the range of scores provided
for typical infants and toddlers from the USA. This was done
for each subtest according to the age bands in the manuals.
The significant difference using a chi-square test as well as
the effect size (Cohen d)* was calculated for the means on
the ITSP since the mean values were available in the manual.
The effect sizes, which are independent of the sample sizes,
confirmed the standardised clinical differences between the
South African sample and the USA norms. Since no mean
scores have been published for the TSFI, except those for
dysfunctional infants, it was not possible to calculate effect
sizes (d, Cohen)* for the raw score data.

For all sections and sub-tests on the two measures, the per-
centage of participants scoring in each of the standard devia-
tions was compared to the normal distribution. The significance
in the frequency of the scores according to typical, probable, or
definite differences for the ITSPand typical or deficient (-2SD) or
at risk (-1SD) for the TSFI were calculated using a chi-square test.

RESULTS
The study population consisted of 34 males (56,7%) and 26
females (43.3%). The participants were divided into four age

groups. A small percentage (6.7%: n=4) of the participants
were between the ages of 7and 9 months, while 36.7% (n=22)
were between 10 and 12 months. The age group between
13 and 15 months was slightly smaller (16.6%: n=10) than the
age group of 16 to 18 months, it was the largest group with
40.0% of the participants (n = 24).

Comparison of mean scores on the tests for the
South African sample with the USA data
For ITSP, all sensory processing section scores (Figure 2,
below) and quadrant scores (Figure 3, below) were found to
be in the lower range of typical scores for infants and tod-
dlers in the USA. Only the Tactile Processing Section score
was similar to the scores reported in the ITSP manual, as
the mean for South African infants fell at the centre of the
range of scores for typical infants and toddlers in the USA.
The mean scores provided in the ITSP manual and the
mean scores of this study were compared for two age
groups (7 to 12 months and 13 to 18 months). The effect size
between the norms was calculated to confirm the stan-
dardised differences between the South African sample
and the USA norms, to determine the clinical importance of
interpreting dysfunction in the South African infant group.
The results of this study indicated that all processing sections
and quadrants had a small effect size, with the exception of
Oral Processing and Quadrant 2: Sensation Seeking, which
for both age groups had medium effect sizes (d = 0.5) (Table
|, page 10).

Raw scores

Auditory

p

Visual
P 0

Tactile Vestibular
i processing

12mnths

-Upper range typical performance
# Mean South African sample

——Lower range typical perfformance

Figure 2: Raw scores of Infant Toddler Sensory
Profile (ITSP) processing sections compared to
normative data.

120

100

Raw scores
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40

20
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Regisration Seeking 7-12 king 13-18 sensitive Avolding
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+ Mean South African sample

Figure 3: Raw scores of Infant Toddler Sensory Profile
(ITSP) quadrants compared to normative data.
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Table I: Means Standard deviations, confidence intervals, and effect size on raw score analysis on the Infant Toddler

Sensory Profile (ITSP).
7-12 months 13-18 months
n=26 n=34
Mean (SD)
Sensory Manual Study 95% Effect | p-value Manual Study Mean | 95% Effect size p-value
Processing Mean Mean confidence | size Mean (SD) confidence
Section (sb) (sb) intervals (sD) intervals
Auditory 39.80 37.85 36.40 - 39.28 | 0.28 0.909 38.98 36.47 (4.83) 34.78 - 38.15 0.28 0.817
Processing (3.51) (3.60) (3.55)
Visual 22.47 20.30 19.45 - 2116 0.36 0.877 2293 20.29 (2.50) 19.42 - 2116 0.40 0.760
Processing (3.29) (210) (3.40)
Tactile 54.82 52.65 49.80 - 55.51 | 0.16 0923 5473 (611) | 50.35 (6.54) 48.07- 52.63 0.32 0.696
Processing 6.15) (710)
Vestibular 19.61 18.69 17.32 - 20.06 | 0.4 0.989 20.26 17.85 (3.35) 16.68 - 19.02 0.38 0.871
Processing (2.78) (3.40) (2.44)
Oral Sensory | 33.12 23.08 21.68 -24.47 | 0.76 0.229 34.70 24.62 (3.77) 23.30-2593 | 0.75 0.245
Processing (4.81) (3.50) (4.82)
Quadrant 4994 4754 4575 - 4933 | 0.27 0919 33.47 48.29 (4.30) 46.80 - 49.79 | -0.24 0n9
1: Low (3.86) (4.44) (8.22)
registration
Quadrant 2: 33.57 23.46 21.07 -25.85 | 0.58 0.185 4711 (4.66) 21.47 (5.54) 19.54 - 23.04 | 0.85 0.002
Sensation- (8.00) (5.91)
seeking
Quadrant 46.51 4512 42.85-4738 | 013 0917 50.28 43.83 (5.51) 4190 - 45.74 0.30 0.606
3: Sensory (4.66) (5.61) (3.78)
Sensitivity
Quadrant 4: 501 48.88 46.21 - 51.55 0.10 0.982 50.88 48.62 (5.59) 46.67 - 50.56 | 0.21 0923
Sensation (5.53) (6.61) (5.30)
Avoiding
Combined 96.81 94.00 89.53 -98.46 | 0.13 0.884 97.89 (9.26) | 92.44 (10.26) 88.86 - 96.02 | 0.36 0.716
Quadrant: (9.85) (11.06)
Low
Threshold
Significance p <0.05 Cohend - Small effect size = 0.2
Medium effect size =0.5
Large effect size=0.8
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Figure 4: Raw scores of the Test of Sensory Functions in Infants (TSFI)

compared to normative data.

Forthe TSFI it was found that the scores forinfants in South
Africa on the sub-tests of Adaptive Motor Functions (10 - 12
months), Adaptive Motor Functions (13 - 18 months), as well as
the Total Test Score (10 - 18 months) were equal to or below
the lower range of scores reported for typical infants and
toddlers in the USA (Figure 4, above).

Volume 52, Number 3, December 2022

mnths

~——— Upper Range for typical performance

Frequency of deficits identified
in the tests for the South African
sample
Mean scores cannot be considered ideal on
the type of ordinal data obtained on the ITSP
and the TSFI, and therefore the frequency
distribution of the scores was determined
and considered based on the Gaussian
curve (normal distribution) as suggested in
the test manual. The frequency data for the
ITSPand the TSFl indicated that significantly
more South African infants tested within
definite difference/deficient ranges ac-
cording to the USA norms. In the ITSP, the
frequency distributions for the South African
sample show that a higher percentage of
participants fell into the definite difference
“more than others” score bracket in a nor-
mal distribution for the processing section
(Figure 5, page 11) and quadrant scores (Figure 6, page 11).
Very few infants fell into the probable difference “less than
others” and the definite difference score bracket.
Vestibular Processing differed significantly from the
normal distribution (p = 0.001), with a higher percentage of
participants having a definite difference “more than oth-

Total test 7-9 mnths
Total test 8-18 mnths
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Figure 6: Frequency data for the Infant Toddler Sensory Profile (ITSP)
quadrants
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Figure 7: Distribution of scores for the Test of Sensory Functions in
Infants (TSFI)

ers”, as did Quadrant 1: Low Registration.
It is important to note the percentage of
infants that fall into the range of definite
difference “more than others” in the Ves-
tibular Processing Section (15.0%), as it is
much higher than the expected percent-
age of 4.2% in the normal distribution.

For Oral and Auditory Processing, it also
differed significantly from the normal dis-
tribution (p = 0.04), with a higher percent-
age of participants scoring in the typical
performance range. A higher percentage
of participants also scored in the range of
probable difference “more than others” for
Oral Processing.

The frequencies for three quadrants
differed significantly (p= 0.001 to 0.010)
from the normal distribution. These three
quadrants, Quadrant 1: Low Registration
(13.3%), Quadrant 4: Sensation Avoiding
and Combined Quadrant: Low Threshold
(8.3%) had a higher percentage of partici-
pants who scored in the range of definite
difference “more than others”. Quadrant 2;
Sensation Seeking had a higher percent-
age of participants with a probable differ-
ence “more than others” at 30% compared
to the expected 13.5% at this point on the
normal distribution.

For the TSFI, the five sub-tests and the
Total Test Score differed significantly
(p=0.001) from the normal distribution
(Figure 7, adjacent). As plotted on the left
side of the Gaussian curve (normal distri-
bution), Adaptive Motor Functions (53.3%),
Reactivity to Vestibular Stimulation (36.6%)
and Total Test Scores (38.3%) had much
higher percentages than the expected
2.1% in the deficient range (-2SD), indicat-
ing problems with these components
in the participants accessed. Sub-tests
where a higher percentage of participants
scored in the typical range included Re-
activity to Tactile Deep Pressure (73.3%),
Visual- Tactile Integration (80.0%) and
Ocular-Motor Control (83.3%) which was
higher than the expected 68.2%.

For both tests, it was observed that the
sections related to vestibular process-
ing had high percentages of infants that
tested within the definite difference/
deficient ranges.

DISCUSSION

The USA sample for ITSP totalled 589
infants, with 301 males (51.1%) and 287
females (48.7%), while the USA sample
for TSFI had 288 infants, with 130 males
(45,1%) and 158 females (54,9%). Therefore,

© SA Journal of Occupational Therapy Volume 52, Number 3, December 2022
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the gender distribution in the South African sample of 60
infants was similar to the male-female distribution in the USA
samples for the ITSP, although the sample size was smaller.
The age groups of the infants could not be stratified with
a similar number in each of the age ranges of two months.
This can be attributed to the fact that child day-care facili-
ties have fewer infants under 9 months, since this age group
requires a higher infant-to-carer ratio. Due to inclusion and
exclusion criteria, the study participants were considered
typical infants with no reports of major medical problems
since birth.

Infant/Toddler Sensory Profile (ITSP)

The mean scores for the South African sample were in the
lower ranges of the typical performance range according
to the normative data found in the ITSP. The positive effect
sizes of the South African sample mean that the scores were
all lower than those of the USA sample with the exception
of Quadrant 1: Low Registration forinfants 13 to 18 months of
age. These children may present as more passive because
they do not notice or detect changes in sensory situations
to a greater extent than the younger children in the sample.
This may lead to infants appearing content and not receiv-
ing stimulation from caregivers, when, in fact, they need
more stimulation.

Except for Quadrant 2; Sensation Seeking, none of the
means for the South African sample differed from the mean
scores for the USA sample. This was confirmed by effect
sizes of d <0.4, which is considered acceptable as it indicates
that the groups have a 70% overlap. This was confirmed in
a study by van Jaarsveld et al.3* on the use of the Sensory
Integration and Praxis Test in the South African population
where they indicated that an effect size of d > 0.4 presented
challenges in terms of interpretation of test results and the
test had to be adjusted for the South African population3*.
The results of this study indicated that only in the Oral Pro-
cessing Section (0.76 and 0.75) and the quadrant score for
Quadrant 2: Sensation Seeking (0.58 and 0.65), there might
be some challenges in interpreting the test results on this
South African sample. Therefore, the ITSP could be used
on similar South African samples, as there is less than half a
standard deviation between the means.

When comparing the frequency data with the expected
normal distribution, a significant difference was found for
five of the nine sections and/or quadrants. To determine the
clinical importance of these differences in interpreting dys-
function in South African infants, it was therefore important
to establish if these differences indicated a higher percent-
age of participants with a probable and definite difference
on the Gaussian curve (normal distribution) relative to the
USA sample. The SAsample was found to tend to the “more
than others” scores on the ITSP, indicating over responsive-
ness to sensory input. Particularly for probable and definite
differences for the Vestibular Processing Section at 38%,
which significantly deviates from the normal expected 15.7%
on the normal distribution when the definite and probable
difference “more than others” sections are combined. This
section tests the infant’s ability to process movement inputs
and the infant’s response to movement®. As the results of
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the Vestibular Processing Section deviated significantly from
the normal distribution, the results from this section should
be interpreted with care in South African samples.

Significant differences were also found between the
expected and actual frequency for the Auditory and Oral
Processing Sections, with more of the South African sample
scoring in the typical range. For Oral Processing, more par-
ticipants (23%) also tested within the probable and definite
difference range “more than others”. Oral processing tests
the infant’s ability to process sensations within the mouth
thus the infant’s response to taste and touch stimuli in the
mouthé. Difficulties with oral sensory processing can lead
to feeding problems, as it is found that children with these
difficulties often have a diet of limited variety because they
avoid food with certain textures'®”. Separate norms for the
interpretation of the results could be required, and thus the
results of the Oral Processing Section on the ITSP should be
interpreted with caution in South African samples.

The Combined Quadrant: Low Threshold scores showed a
significant difference from the expected USA frequencies in
the normal distribution, with more participants in the South
African sample falling into the typical performance range.
A significant difference was found for the frequency of the
scores for Quadrant 1: Low Registration and Quadrant 4:
Sensation Avoiding with percentage scores in both quad-
rants tending towards the “more than others” ranges. Thus,
participants in this sample showed more dysfunction in the
low-threshold quadrants. Therefore, this aspect needs to be
further researched since a significant difference was found
for the South African sample for Quadrant 2: Sensation Seek-
ing when the means were compared for the different age
groups. This confirms the need to investigate the difference
between the age groups.

For the interpretation of quadrant scores, Dunn’s theo-
retical model of sensory processing, based on the infant’s
neurological thresholds, was used with passive response
(low registration and sensory sensitivity) and active response
(sensory seeking and avoidance of sensation) that usually re-
sults in one quadrant appearing to dominate when reacting
to sensory input. The interaction between the continua may
be seen with the other patterns of responsiveness also pres-
ent®. Therefore, it is important to remember that behaviour
of infants/toddlers consistent with one of the quadrants, on
its own, is not sufficient to conclude that dysfunction is pres-
ent. In the presence of performance difficulties in activities
of daily living, behaviour consistent with the quadrants can
help identify the reasons for their behaviour and also help
to find ways to address the problemé®.

Test of Sensory Function in Infants (TSFI)

The raw scores obtained from the South African sample
were compared with the normative data found on the TSFI
score sheet. The sub-tests that scored in the lower ranges
of typical performance were Reactivity to Tactile Deep
Pressure (7 - 18 months), Adaptive Motor Functions (7 - 9
months), Visual-Tactile Integration (7 - 18 months), Ocular-
Motor Control (7 - 18 months), and Reactivity to Vestibular
Stimulation (7 - 12 months). Other sub-tests, namely, Adap-
tive Motor Functions (10 - 12 months) and (13 - 18 months),
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Reactivity to Vestibular Stimulation (13 - 18 months), and the
Total Test Score (8 - 18 months) scored below the normal
range. Reactivity to Vestibular Stimulation subtest assesses
the infant’s reaction to different movements. According to
the interpretation information, an infant with a deficient
score may be considered posturally insecure and should
be referred to an occupational therapist for further testing
of neuromotor functions and other vestibular-based func-
tions®. Since the mean score for the South African sample
fell outside the range of typical infants in the USA, these
infants would therefore be identified as deficient if assessed
with this test.

Comparing the frequency data with the expected nor-
mal distribution, determining the frequency of participants
scoring deficiencies, at risk, or typical, confirmed the results
discussed above, with higher percentages of participants
scoring as deficient. It is expected that only 2.1% of children will
have scores within the deficient range. However, the results
showed that the frequency scores for the Adaptive Motor
Functions Subtest, the Reactivity to Vestibular Stimulation
Subtest, and the Total Test Score were significantly higher.The
Adaptive Motor Functions Subtest reflects the infant’s abil-
ity to initiate and motor plan exploratory movements when
handling textured toys. According to the information used
for the interpretation of the test scores, these infants with
poor adaptive motor functions would also be further tested
forabnormal neuromotor functions and delayed motor skills’.

According to the test developer, if an infant obtains scores
below the cut-off scores for the ‘normal’ range in the Total
Test Score, it is indicative of potential problems. According to
these criteria, 58,3% of the test population would therefore
have scores indicative of potential problems. These children
can be considered to be at risk for, or even considered to
have abnormal sensory reactivity and processing. If an infant
then also has delays in cognitive or motor skills, they should
be referred to an occupational therapist to determine if
intervention is needed. It is also recommended that infants
with ‘deficient’ scores on the total test score or particular
subtest scores be monitored throughout their preschool
years for deficits in other areas of sensory integration, such
as motor planning, visual motor skills, or bilateral motor
coordination’. Therefore, it is important to know if the test
accurately assesses an infant. If not, unnecessary referrals
and further testing will be performed.

Since all sub-tests and the Total Test Score of the TSFI
differed significantly from the population of the USA, this
may result in unnecessary referrals and assessments when
using the TSFI in South Africa. Therefore, the use of the test
on South African samples is questioned. To use the TSFI with
accuracy in South Africa, the sub-tests would need to be
standardised on the population. The test items themselves
may also be at fault since research by Jirikowic et al.3? sug-
gest that TSFI scores should be interpreted with caution
and should only be used in conjunction with other tests.
The findings of this research study support this suggestion.

Limitations of the study
The results of this study must be viewed with caution, as it
was limited by the very specific homogeneous sample as all

participants attend child day-care facilities in a geographi-
cal area with middle to high income. This makes it difficult
to generalise the findings to other infant groups in South
Africa. The study had a small sample size. Therefore, the
results should be interpreted with caution and cannot be
generalised.

Due to the lack of a gold standard assessment tool for
SID for this age group, the tests were compared to scoring
on a normal distribution based on research on a sample,
based in the USA.

CONCLUSION AND RECOMMENDATIONS

The mean scores for the ITSP fell into the lower typical range

of the USA data. The mean scores for the age group 13 to 18

months differed significantly from the USA means and the

means for the Oral Sensory Processing Section and Quadrant

2: Sensation Seeking, showed clinical differences from the

USA means with a medium effect size. The frequency dif-

fered significantly compared to the normal distribution for

five of the nine sections and quadrants. The high percent-
age for the definite and probable difference “more than

others” for Vestibular Processing Section and Quadrant 1:

Low Registration indicates that a typical SA sample can be

identified with problems in these components that appear

to differ from those reported for infants in the USA. This
further indicates that the scores from these sections should
be interpreted with caution in South African samples.

The results of this study indicated that using the USA
normative data to score the TSFI on South African samples
is even more problematic. The infants in the South African
sample scored outside the lower ranges in the sections for
Adaptive Motor Functions (age groups 10 to 12 months and
13 to 18 months), Reactivity to Vestibular Stimulation (13 to
18 months), as well as the Total Test Score (8 to 18 months)
compared to the sample from the USA. A significant differ-
ence was found for the frequency of the deficient, at risk
and typical percentages on a normal distribution for all the
sub-tests and the Total Test Scores. According to the results
of this study, to use the TSFI with confidence in South Africa,
the sub-tests would need to be standardised for this specific
population.

Therefore, the following recommmendations are made in
accordance with the findings of this study:

+ Itisrecommended that further research be done on the
use of ITSP and TSFI in a South African population.

+ Asthestudy had a small sample, it could be inaccurate to
generalise the findings, and it is therefore recommmended
to do the study on a larger South African sample. This
needs to include participants from a diverse demo-
graphic and socioeconomic population.

+ It is recommended that further research is needed on
the influence of the child’s day-care environment on the
development of sensory integration function in infants.
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