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ABSTRACT

Associate Professor, Discipline of Occupational Therapy, College of Health Sciences, University of KwaZulu Natal (Westville Campus),
Durban, South Africa.
Background: There is need for the assessment of sensory modulation in children with Autism Spectrum Disorder (ASD) to be culturally,
environmentally, economically and language sensitive to the South African population. It is assumed that the measures in current use
are not appropriate, acceptable, practical or accessible for the South African child with ASD.
Aim: This study sought the practitioners' perspective on the clinical utility of three sensory modulation measures for children diagnosed
with ASD in South Africa.
Methods: A quantitative survey method was used to collect data from a purposive sample of 31 SAISI Occupational Therapy members
nationwide.
Results: Urban participants accounted for 83% of the sample, 80% were in private practice and 67% from English-speaking practices.
All three measures demonstrated some level of clinical utility. The Sensory Processing Measure (SPM) was found to be more appropriate
than the Sensory Profile (SP) (p<0.007), although the SP was more accessible than the SPM (p<0.002). Amongst non- English speakers
the Sensory Experiences Questionnaire (SEQ) was more acceptable than the SPM (p<0.045).
Recommendations: The SPM should be used in an interview format, with recommended changes and translation into the caregivers’
home language, until a South African specific sensory screening measure, which can be readily reproducible in several local languages,
is developed.

Keywords: Sensory Profile, the Sensory Processing Measure, Sensory Experiences Questionnaire, culturally sensitive, language
appropriate

INTRODUCTION

pleted within a short timeframe and used in assessing children diagnosed with ASD. There are a number of instruments that measure
sensory modulation in young children based on caregiver-reports.
These include the Sensory Profile (SP)8, the Sensory Processing
Measure (SPM)9 and the Sensory Experiences Questionnaire
(SEQ)10. However, all three instruments have been designed and
normed in the USA. There are currently no ASD-specific measures
to assess sensory modulation in the multi-cultural South African
context. Any such instrument would need to recognise language
and cultural differences, but still yield clinically sensitive information
about the individual child with ASD, which will be used to structure an intervention programme. As developing such tools would
be costly and time consuming11, three caregiver-report, sensory
modulation measures were evaluated for use with the South African
child with ASD.

There is an identified gap in the provision of South African validated
assessment tools for children diagnosed with autism spectrum
disorder (ASD)1,2. One of the behavioural symptoms associated
with ASD and listed in the DSM-5, is ‘unusual interest in sensory
features of the environment’ or ‘reactivity (hypo- or hyper) to
sensory stimulation’3. Sensory reactivity or modulation is defined
as the level of a behavioural response to a sensation. It includes the
ability to adjust and organise one’s own behavioural and emotional
reactions to stimuli. There is extensive research estimating the
number of children with ASD who experience unusual responses
to sensory experiences4-6, with as high as 95% of these children
experiencing sensory processing difficulties4. Given that individuals
of all ages diagnosed with ASD present with varied sensory symptoms compared to age peers7, it becomes necessary to consider
appropriate instruments for the assessment of sensory modulation.
Caregiver-report measures of sensory modulation, meet the
requirements for being, relatively inexpensive to administer, com-

LITERATURE REVIEW
Jean Ayres identified patterns of sensory integrative disorders,
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Table I: Summary of the dimensions of clinical utility (adapted
from Smart26)

including difficulties with sensory reactivity/modulation, sensory
discrimination and perception, vestibular processing and dyspraxia12.
An atypical response to sensory experiences or situations is referred to as “sensory modulation dysfunction” (SMD), and may be
characterised by over-responsiveness, under-responsiveness, or
excessive seeking or avoiding12. Since sensory differences are often
predictive of maladaptive behaviours in ASD13, accurate assessment
and appropriate intervention of sensory reactivity/modulation may
have a profound impact on the functional performance of children
with ASD in South Africa.
A systematic review of assessment tools currently available for
identifying different patterns of sensory processing in children aged
three to 11 years was carried out in 201714. This review revealed
that the most commonly used tools included the Sensory Integration and Praxis Test (SIPT)15, SP8 and SPM9. There are currently six
versions of SPM (English, Danish, Finish, Swedish, Norwegian, and
Chinese) and six versions of SP (English, Spanish, Arabic, Turkish,
Indian, and Chinese)16. Occupational therapists plan interventions
based on evaluation by interpreting data from these assessment
tools that includes gathering information from the caregiver and
using observation of the child16. Baranek and colleagues6 report
that caregiver-report instruments are ecologically valid for obtaining information about children’s behaviour. In the South African
context, they are considered a good choice from a cost and time
feasibility perspective.
However, with a population of 59 million in South Africa, 11
official languages and a wide range of cultures17, sourcing measures
developed in the USA raise issues when used with children with
ASD in South Africa. Factors that need to be considered in instrument choice are the children and caregiver’s culture and language,
as well as bias and equivalence of the instrument. The culture
within which a child is raised influences values, interactions, social
customs, and family structures that help organise their environment15. Cultural fairness stipulates that items on tests must not
prejudice the performance of children of same ability from different
backgrounds due to the unfamiliarity of tasks, and therapists need to
be mindful of the influence of culture on sensory processing when
planning intervention18,19. In 2015, eight out of ten households in
South Africa were headed by black Africans (80,41%)17 who are
likely to be second or third language English speakers which may
impact on the use of these assessments. Thus, attention to language
differences is important and at times result in the instrument not
being used as a caregiver-report tool. Answers also need to be
interpreted with care20-22.
Interpersonal sensitivity and a good cross-cultural understanding
and communication skills are needed in order to minimise potential
bias in the administration of any test23. A significant concern is the
use of norms for interpretation, where the cultural populations
are not homogeneous. This raises the question of the validity of
imported assessments in the South African context24. Previous
research shows that different cultural/ethnic groups perform differently with the test version designed in their own home language25.

DIMENSIONS

ASPECTS

ISSUES TO BE
CONSIDERED

APPROPRIATE

Effective
Relevant

Existence of formal evidence.
Impact on existing
treatment processes.
Importance for clinical
decision making.

ACCESSIBLE

Resource
Implications
Procurement

Costs and cost
effectiveness.
Availability, supply and
quality.
Financial processes.

PRACTICABLE

Functional
Suitable
Training/
Knowledge

Are the materials, supplies
etc available and working?
Everyday constraints on
training.

ACCEPTABLE

To clinicians
To clients
To society

Ethical, legal, social or
psychological concerns
that may affect practice,
treatment processes and
acceptance.

ASD, and thereby prescribe appropriate therapy plans for them,
within the cultural, social and developmental needs of the child.
There is an identified gap in the provision of culturally sensitive,
language appropriate sensory reactivity/modulation measures for
ASD children in South Africa1, 2. This study, undertaken for degree
purposes, focused on exploring the practitioners’ perspective on
whether three caregiver-report, sensory reactivity/modulation
measures have any clinical utility for a child with ASD in South Africa.

METHODS
An electronic survey, using a cross-sectional descriptive design was
used to (i) establish the occupational therapy practitioner’s perspective on the clinical utility (appropriateness, accessibility, practicability
and acceptability) of three sensory reactivity/modulation measures
(SP, SPM, SEQ) for the South African child with ASD, (ii) ascertain
the challenges of using caregiver-report sensory reactivity/modulation measures; and (iii) to establish particular items of the measures
that were problematic.

Population and sampling
Non-probability purposive sampling was used to recruit participants
from the national database of 850 occupational therapists registered
with the South African Institute of Sensory integration (SAISI).
Participants had to have completed the South African Sensory
Integration Course on test interpretation (SASIC3), had to have
assessed children with ASD in their career and had to be working
within an ASI frame of reference.

Assessing Clinical Utility

Research instrument

Smart26 suggested a multi-dimensional model to assess the clinical
utility of a test. His model uses dimensions of appropriateness, accessibility, practicability and acceptability (Table I)
Clinical utility, for the purposes of this study, was defined by
the authors as the extent to which the identified sensory reactivity/modulation instruments assist occupational therapists in South
Africa, to accurately diagnose the sensory profile of a child with

The literature review on ASI, ASD and clinical utility provided the
background for the creation of the survey. The first section of the
survey required participants to complete demographic information.
An open-ended question sought information on challenges participants had experienced when using sensory modulation measures
in their current setting. This was followed by 16 four-point Likert
scale questions, in the four clinical utility domains of appropriate-
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ness, accessibility, practicability and acceptability25. The Likert scale
ranged from 1= strongly disagree, 2= disagree, 3= agree, to 4
= strongly agree and was designed to force a positive or negative
response from the participant. To be appropriate according to the
clinical utility definitions, an instrument should yield results that can
be used in clinical decision-making and impact on the child’s treatment plan. To be considered accessible, it must be readily available
in the work place, and the caregiver should be able to use it as a
self-report measure. For the instrument to be practicable it should
be functional and suitable for its use in the participants setting. For
the instrument to be acceptable, it should be ethically sound, socially and culturally appropriate to both the target population and
the practitioner. The final section of the survey yielded responses
to open ended questions on the specific items from each sensory
modulation measure that were considered problematic when used
in their setting. The data collection phase spanned eight weeks, with
reminders sent after three, five and seven weeks.
The following three Sensory Reactivity/Modulation Tools were
included for evaluation in the survey:

the design of the survey questions. The survey questionnaire was
thereby designed to access both theoretical constructs through its
scaled scores in order to derive clinically relevant information from
the subsequent data. Feedback resulted in editing and rewording
of items, changes to the layout and presentation of questions and
the inclusion of the open-ended question on items that were found
to be problematic in practice.

The Sensory Profile (SP)

The SPM home form is caregiver rated on a four-point Likert
scale, with 75 questions relating to a variety of situations relating
to the child’s sensory processing ability, praxis ability and social
participation that may impact a child’s performance in school,
home, and community settings. The descriptors for the Likert
scale in this instrument are “never”, “occasionally”, “frequently”
and “always”9.

Demographic information was entered onto a Microsoft Excel
2007 spreadsheet and descriptive statistics were used to analyse
the frequencies of responses. The open-ended questions on challenges experienced was analysed thematically28 to establish the main
themes and the frequency of these was presented using descriptive
statistics. The 16 questions in four dimensions of clinical utility26
were transferred onto a spreadsheet and descriptive statistics used
to establish which sensory reactivity/modulation measure held the
most clinical utility, according to each of the four dimensions, as well
as an overall measure. Descriptive statistics were used to calculate
the mean score for clinical utility for each measure and statistically
significant differences between the clinical utility was established using
t-tests. T-tests were also used to establish whether differences existed
between overall clinical utility and the years of experience, setting
and language of the clients. This was done to determine which, if
any, measure had higher clinical utility within these linguistic/cultural/
environmental factors27. The level of significance was set at p≤0.5.

The Sensory Experiences Questionnaire (SEQ)

*Ethics

The SEQ is a105 item caregiver-report tool, measuring the child’s
behavioural responses to sensory stimuli naturally occurring in
daily life, sensory behaviours across sensory response patterns of
hypo-responsiveness, hyper-responsiveness, sensory seeking, and
enhanced perception as well as auditory, visual, tactile, gustatory,
and vestibular modalities in social and non-social contexts10. The
frequency of the child’s response on first 97 items is based on a
five-point Likert scale ranging from “almost never” to “almost
always”. The last eight items allow the caregiver to elaborate on
the child’s sensory behaviour10.

Full ethical approval was granted from University of KwaZulu-Natal
(Ethical Clearance number: HSS/0409/017M). The HPCSA guidelines for ethical good practice were observed during all aspects of
this study29. A process of informed consent was followed during
piloting and data collection. All data participants were de-identified
and aggregated during analysis, thereby maintaining anonymity and
privacy of participants.

Data Collection
An invitation letter was distributed to the members of SAISI via the
administrator. Those who agreed to participate, provided they met
the inclusion criteria, were forwarded the survey by the principal
author. Sampling bias may have been present as the therapists who
met the criteria and responded to the invitation to participate,
automatically became part of the final sample (n=31). Since the
invitation email was sent to all members on the SAISI database,
every registered SAISI member had an equal opportunity to respond
provided they met the specific inclusion criteria.

Data Analysis

The SP assesses the responses of children over 125 commonly
occurring daily experiences, with caregivers rating the frequency
with which their child responds to these on a five-point Likert scale
“always”, “frequently, “occasionally”, “sometimes”, “never”. The
125 items are classified into eight categories: Auditory, Visual,
Activity Level, Taste or Smell, Body Position, Movement, Touch,
and Social/Emotional8.

The Sensory Processing Measure (SPM)

RESULTS
Practitioners who responded were experienced with 65% (n=20)
having more than 10 years’ experience as an occupational therapist. The majority (67%; n=21) of practitioners consulted were
English- speaking clients, worked mainly in private practice settings
(80%; n=25) and most (83%; n=26) were based in urban areas.

Pilot Study
Reliability of the survey questionnaire was established through the
pilot study where eight expert27 occupational therapists reviewed
and commented on the questions and the rating scale used. Content validity was achieved by carefully describing the ASD child in
the South African context and including items that represented
the issues raised in the literature review and subjecting those
domains to expert scrutiny27 via the pilot study. Construct validity
was observed by combining ASI and clinical utility theory to inform

Clinical Utility of the three Measures
Overall Mean Scores
Overall mean scores for clinical utility of the SP, SPM and the
SEQ demonstrated no statistically significant difference (p≥0.5).
The mean rating was a ‘3’ on the Likert scale which indicated

*Ethical approval for this study was granted prior to the enactment of the amended POPIA on 20-07-01
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Challenges in use of caregiver-report Sensory Reactivity/
Modulation Measures
Caregiver-report sensory reactivity/modulation measures were
used by 90% (n=28) of the participants, with 68% (n=19) of them
using the SP, 18% (n=5) using the SP and SPM, and 14% (n=4)
using only the SP. Of the 28 participants that used the measures,
27 (97%) reported challenges in the use with children with ASD.
The themes that emerged included parents’ lack of insight into
their child’s behaviours (40%, n=11), parents having difficulty understanding the measure due to ambiguity (74%, n=20), language
barriers to using the measure (22%, n=6), the measure being too
long (30%, n=8) or misused (over-or understate the child’s difficulties) (26%, n=7), denial of the child’s diagnosis (18%, n=5)
and that interviews with the parents and/or observation of the child
(37%, n=10) are often needed to supplement the information given
in the sensory reactivity/modulation questionnaire.

Problematic Items on the three Measures

Figure 1: Overall mean scores for clinical utility of the three
measures.

A clinically significant difference between the SP and SPM was
noted, in favour of the SPM (p=0.007). This was consistent when
compared to practitioner experience and geographical location.
However, with the group of non-English speaking or second language English speakers, the SEQ held significantly higher utility than
the SP (p=0.01) and SPM (p=0.02).

This was an optional section of the survey with and 22 participants
providing responses. These included suggestions for changes in
wording, phrases, task items, cultural and environmental specific
changes as well as ASD core deficit comments. Particular reference
was made for the use of SPM in South Africa as a caregiver-report
measure for literate, first language English speakers.
Participants noted that in South Africa, the SPM can guide an
interview with a caregiver to gain useful information about the
child’s responses to sensory input in their environment. For valid
and reliable information, the caregiver’s home language is preferred
and analysis of items should consider cultural norms. When used
with these considerations, final scores can only be used as a guide
as the deviations from the normed scores threaten the validity of
the measure. The considerations for the South African context from
the practitioners in this study appear in Table II (p26).

Clinical Utility: Accessibility

DISCUSSION AND IMPLICATIONS OF THE STUDY

Statistically significant differences between the three measures
were noted with the SP being most accessible. The SP was more
accessible than the SPM (p=0.002), and the SEQ (p=0.001) and
the SPM was more accessible than the SEQ (p=0.03). The majority (90%; n=28) of the practitioners had access to the SP within
their work place.

Considering the lack of clinical utility studies of sensory reactivity/
modulation measures, the results of this study are significant. This
is in relation to practitioners’ perspectives on clinical utility that will
inevitably influence how sensory reactivity/modulation measures
are used when assessing children with ASD in South African private practice settings. The participants were largely from English
speaking, private practices located in urban areas which may have
skewed the results. No single test held overall higher clinical utility than the others, and the overall rating indicated agreeability
with the clinical utility of the measures as assessed across the four
dimensions in this study. However, on analysis of each dimension
and comparison to the data from different demographic groups,
some significant findings emerged.
In establishing clinical utility appropriateness, the SPM was
indicated to be more appropriate for an ASD population due to
the social participation section, communication items and focus on
activities of daily living (ADLs). The SEQ was considered more appropriate for the non-English speaking or second language English
group, as it was short, concise, and focused on ASD-related questions. Regarding the clinical utility accessibility dimension, the SP was
the most utilised measure and accessible in most of the workplaces
of participants. The SEQ is not yet widely known or available in SA
and therefore held the least accessibility. However, it was noted that
it was easy to understand and would be used if available.
Clinical utility practicability was related to the cost of the
measure and the length of time taken to complete the measures,

agreement with the three measures’ clinical utility. The three
measures were then analysed for statistical significance (p<0.5)
over each of the dimensions of clinical utility, which included
appropriateness, accessibility, practicability and acceptability
(Figure 1).

Clinical Utility: Appropriateness

Clinical Utility: Practicability
There were no significant differences between any of the measures
for practicability. Cost of the measures was a concern cited by some
practitioners, with 32% (n=10) reporting the cost was too high.
Other practicability measures indicate 13% found the questionnaires too long, 10% found the rating scales challenging to use and
10% reported the layout was not easy to follow.

Clinical Utility: Acceptability
There were no significant differences between the three measures for acceptability. A small number of practitioners (22%;
n=7) commented that the measures were not relevant for the
child with ASD in South Africa. A statistically significant preference for the SEQ (p=0.020) over the SPM was seen amongst the
non-English speaking or second language English speakers with a
significant preference of the SPM over the SEQ (p=0.009) noted
in English speakers.
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Table II: Considerations in the administration of the SPM within the South African Context
LANGUAGE

TASKS

CULTURE

ENVIRONMENT

CORE ASD DEFICIT

If a word or phrase
is not understood,
clarify the meaning by
providing a more commonly used word in that
language or provide an
explanation.
The following words are
anticipated to require
explanation:
unappealing excessively fearful
imitate
distressed appropriate
seek strobe light fluorescent light brassy shrill pet
animals

Item 29: Exposure to
“flutes and trumpets”
may be limited so perhaps the example of a
whistle or vuvuzela.

Throughout: “Interact/ participate appropriately” could mean
different things in different
cultures so caution should be
used.

Item 46,49: Use of
“pencil” or “spoon” or
“legos” (item 73) may
vary according to culture and exposure.

Item 4: The concept of personal
space differs culturally.

May not have exposure
to light switches (Item 19),
hairdryers/vacuum cleaners
(item 22), air conditioner/
lawn mower (item 27)
in the home. Use other
examples.

Twelve of the 74 items
were noted by participants to be as a result of
core ASD deficits and not
necessarily of sensory
origin.
These are items number:
1, 2, 3, 5, 8, 9, 10, 72
& 73. Please use caution when interpreting
answers.

For item 33 use an example of hugging others
if confused by the word
‘touch’.

Item 56: “Teeter-totter” is a see-saw.
Item 58: “Curb” should
be worded as pavement.

Item 5: “Eye contact” can be
open to interpretation according to one’s cultural norms.
Item 7: may not be appropriate
in some cultures who prefer
quiet mealtimes.

Item 56. May not have
playground equipment
available.
Item 65: Many may not
be exposed to “escalators/
elevators” and “flushing
toilets”.

Item 42: uses cooked spinach as
an example which may be offensive to some.

their assessment in ASD, before planning an intervention. Despite
the SP being the most utilised of the sensory reactivity/modulation
measures in this sample (holding the highest clinical utility for ‘accessibility’) the SPM and SEQ demonstrated higher clinical utility
than the SP in the ‘appropriateness’ and ‘acceptability’ dimensions,
for the child with ASD in South Africa. Comments included finding
the SPM more suitable for ASD due to the social participation, and
ADL questions. The SEQ was favoured also due to the ‘fascinations’
sections of the questionnaire which many felt was appropriate for
ASD. It was described to be shorter and easier to complete when
compared to the SP and SPM. The SP had many more negative comments including being lengthy, daunting to parents, having complex
questions, taking a long time to score and having too many gaps in
assessing ADL for the child with ASD.
Limitations of the study include the majority of the study participants being practitioners in private practice in urban settings. Since
the inclusion criteria required the practitioner to have training to
SASIC level 3, it highlights that this training appears to be accessible
to those in private practice. The training is however, inaccessible
geographically to rural occupational therapists, as there is only one
course per year and is usually presented in an urban setting.

the layout and the rating scale. The practicability results remained
consistent between all three measures, across all four dimensions.
The practicability scores were generally the lowest scores, from
all four dimensions of clinical utility assessed, indicating overall dissatisfaction with all of the measures for their practical use. Clinical
utility acceptability explored whether the practitioner would use
the measure in their workplace. They answered questions about
the relevance of the measures culturally, environmentally and
diagnostically. Results indicate and possibly guide decision making
in choice of measures, with the SPM being more relevant to the
English-speaking client population, and the SEQ being more relevant
to the non-English speaking population.
The findings of this study were similar to those seen in other
cross-cultural studies with sensory reactivity/modulation measures.
Israeli10, Spanish18 and Arabic19 studies found that language barriers
and cultural and environmental differences impacted the validity of
the measures in cultures that differed from the USA. An Australian
study30 found the SP to be valid in their context, which is likely due
to the official language being English. Their cultural differences in
the study were considered minor, and was catered for by using suggested alternative phrases/words in a few places when administering
the measure in Australia. South Africa is a multi-lingual country, with
vast diversity in culture, socio-economic status and environments.
Although this influences the validity of sensory reactivity/modulation
measures, full-scale translation and psychometric testing of sensory
reactivity/modulation measures are not feasible in this context.
Many participants commented that an electronic measure which
can be emailed to parents, is easy to understand, translatable, not
too long, scored automatically, and is reasonably priced would be
favoured. The SP and SPM are both available online for a fee.
Benefits of the measures are highlighted in this study even
though literacy levels and language differences in South Africa present challenges with using these caregiver-report measures. It is clear
that caregiver-report sensory reactivity/modulation measures are
considered valuable by the number of therapists already using them.
The therapists do adapt to these challenges, by using a sensory
reactivity/modulation measure as a guide to parent interviews, and
used both a parent interview and observation of the child as part of

RECOMMENDATIONS
This study highlights that the internationally, more specifically USAdeveloped sensory reactivity/modulation measures do not have
adequate clinical utility, in all dimensions, for caregivers of children
with ASD in South Africa, that may very well bias the validity of the
measures. However, the majority of participants do use sensory
reactivity/modulation measures as part of their ASD assessment. It
is thus clear that these measures do hold some value, even though
adaptations may be required in administration and interpretation.
The release of the online scoring versions for the SPM and SP have
made access to practitioners less financially burdensome.
In clinical practice, guidance on the choice of instrument for
their client population (SPM for English language speakers, SEQ for
non-English language speakers), and using the instruments to guide
interview questions and assisting in parent/caregiver understanding
of items are important. Further research is however recommended,
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with a particular focus on rural contexts with non-English first
language caregivers. There may be a need for a sensory reactivity/
modulation measure, in additional languages, with terminology
and phrases suitable for the culture in that language group. The
measure should be concise and readily available at low cost and
used thereafter to guide parent interviews and intervention. Those
practitioners currently practicing sensory integration occupational
therapy with children with ASD, and whose caregivers are not first
language English speakers, should administer the SPM with some
adaptations.
Tertiary educators and trainers in sensory integration should
consider teaching the SPM with recommended adaptations until
such time a South African tool becomes available. The process of
culturally and linguistically fair occupational therapy assessments in
South Africa should be reviewed, and research and development
of such supported.

5.

CONCLUSIONS

8.

6.

7.

The literature is clear on the need for ASD assessment to be fair
and just, culturally sensitive and environmentally suitable, for any
such assessments to hold validity. The results of this study indicate
that whilst the measures hold clinical utility for some of the South
African population, this is the minority. Specifically, the sensory
reactivity/modulation measures normed in the USA hold limited
clinical utility for non- or second language English speaking caregivers of ASD children. In this study, practitioners reported that
sensory reactivity/modulation measures are more beneficial in the
caregivers’ home language, and that instruments should be culturally
and environmentally applicable. A sensory reactivity/modulation
measure for children with ASD thus needs to be developed. The
practice implication for this in occupational therapy indicates careful
thought and clinical reasoning in choosing assessment instruments,
specifically with the non-English speaking child or caregiver and in
rural settings.
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