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Abstract

Adults with psychiatric conditions could benefit from intervention that improves their
sensory modulation. Related assessment and intervention have been implemented widely in
the international community. However, the application of this approach is comparatively
underdeveloped in Hong Kong. Sensory modulation approach was found to be beneficial
in enhancing individuals’ self-management of distress, reducing disruptive behaviors,
and minimizing the use of seclusion and restraint and is conveyed as a recovery-
oriented, trauma-informed, harmless, and effective clinical intervention. The Sensory
Responsiveness Questionnaire (SRQ) and Adolescent/Adult Sensory Profile (A/ASP) are
both reported to be reliable and valid tools for assessments, whereas tool validation was
not available locally. Intervention should involve both psychoeducation at the early stage
of psychosis and their family as individuals in the first-episode schizophrenia spectrum or
early stages of schizophrenia mostly exhibited impaired sensory modulation issue.

In short, it is essential to establish the sensory processing profile for people with
schizophrenia to provide an accurate measure to guide early intervention and support.
Occupational therapists and health professionals should address the importance of
early identification and establishing the referral process. Lastly, it is essential for the
practitioners to equip the skills and knowledge related to sensory modulation.
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Introduction

Sensory modulation is defined as “the ability
to self-organize and regulate reactions to sensory
inputs in a graded and adaptive manner; the ability
to self-organize inhibitory and excitatory sensory
stimulation and adapt to environmental changes”
(Champagne, 2011a, p.252). In the last two decades,
sensory modulation, as part of the treatment for adult
psychiatric population, has been widely implemented by
occupational therapists (Machingura et al., 2018). Based
on sensory integration concepts of Jean Ayres, assessing
and addressing sensory processing concerns is one

of the occupational therapy practices (Craswell et al.,
2021). Sensory modulation approaches in adult mental
health settings are being more commonly utilized.
Research reports revealed that sensory modulation
approaches had the benefit on regulating emotion,
reducing personal distress, and diminishing the use of
seclusion and restraints, (Dorn et al., 2019; Scanlan &
Novak, 2015), and has been identified as a recovery-
oriented, trauma-informed, harmless, and effective
clinical intervention (Craswell et al., 2021; Lloyd et
al., 2014). However, in Hong Kong, the application
of this approach for adults with psychiatric conditions
remains relatively underdeveloped. To address this gap,
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this paper draws inspiration from a Chinese colloquial
phrase and aims to get the ball rolling (casting out a
brick) and pave the way for a profound and thought-
provoking dialogue (return with jade) within the local
mental health care community. The paper begins
by providing a theoretical background on sensory
modulation and explores its potential applications
in interventions for individuals with schizophrenia.
Additionally, it delves into the assessment of sensory
processing and demonstrates how sensory modulation
can be effectively utilized in occupational therapy,
particularly in managing first-episode psychosis in
Hong Kong.

Sensory modulation and coping mechanism

Human beings are constantly managing sensory
messages in daily life, such as the sound of wind
(auditory), the light of cars (visual), the texture of
our clothing (tactile), the smell of bakery (olfactory),
the taste of coffee (gustatory), the way we carry
heavy objects (proprioceptive), and the ability to
balance and move around (vestibular). These major
senses support us in completing various activities in
life, and most individuals do not require conscious
awareness to process these sensory messages. Since
there is enormous amount of sensory input in every
minute, our brain and nervous system have the innate
ability to integrate these messages by processing and
organizing them for adaptive functioning — the process
of sensory integration (Crasta et al., 2020; Stein, 2012).
Functional issues arise when an individual is having
difficulties in sensory integration, which could result
in a neurological, physiological or even emotional
response (Ayres, 1979; Miller 2014). According to the
pioneer work of Anna Jean Ayres (1972; 1979), children
with sensory processing issues often fail to adapt to
certain physiological and emotional response when they
experience sensory overload or difficulties in sensory
processing, and potentially result in adverse effect when
the same stimulus and reactions continue to happen.
It was reported that the deficits in sensory processing
impacted on children’s ability to learn, play, read, body
coordination and emotions (Parham, 1998; Bundy et al.,
2007; Miller, 2014).

It is estimated that 5 to 16.5% of the general
population experience sensory processing challenges,
and there is a significantly higher prevalence rate in
children having autistic spectrum disorder (ASD) and
attention deficit and hyperactivity disorder (ADHD)
than typical developing children (Galiana-Simal et
al., 2020; Miller et al., 2017). However, the impact of
sensory processing was not being taken seriously until
Kranowitz’s (2022) book The Out-of-Sync Child, the
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first book written for parents in explaining sensory
processing problem and providing coping strategies.
The popularity of the book, the establishment of the
STAR Institute by Dr. Lucy Jane Miller in the United
States in 2002, and the facilitation of research and
funding, the awareness of sensory processing problems
was greatly increased (Miller, 2014).

Individuals with sensory processing disorder or
difficulties tended to describe themselves as having
“sensory overload” and living in an “uncontrollable
world” as they are bothered by the external stimuli
while their brains have difficulties in integrating and
processing those stimuli (Engel-Yeger et al., 2011).
Research also found that children exhibited difficulties
in sensory processing and integration were associated
with higher anxiety and behavioral issues (Kranowitz,
2022; Miller, 2014), and same situation as in adults
(Engel-Yeger et al., 2011). Sensory processing disorder
(SPD) is defined as deficits in sensory processing
occurring along the neurological pathway, from stimulus
detection to sensory regulation, interpretation, response,
and finally meaning making (Kranowitz, 2022; Miller,
2014). Aryes (1972; 1979) and Miller (2014) proposed
that there are three primary patterns in sensory
processing difficulties: sensory modulation disorder
(SMD), sensory-based motor disorder (SPMD) and
sensory discrimination disorder (SDD). First, sensory
modulation disorder refers to impairment in the central
nervous system to control the responses to sensory
stimuli, in a graded and adaptive manner that matching
the nature and intensity of the sensory information, for
example, the inability to make sense of the heat of hot
water and lift hand from a bathtub to avoid skin damage
(Lipskaya-Velikovsky et al., 2015). Second, sensory-
based motor disorder (SBMD) refers to the impairment
in the connection between high level functioning and
movement based on sensory information inside and
outside the body, such as inability to control body
muscle to ride a bike, inability to perform movement
sequences of opening the car door (Miller, 2014). The
third type of disorder is sensory discrimination, in which
individuals would exhibit difficulties in differentiating
and interpretating sensations, such as having trouble
in distinguishing similar sounds and taste of different
foods (Kranowitz, 2022).

To moderate the impact induced by emotional
response and to sustain daily function, individuals with
sensory processing disorder could adopt a variety of
coping strategies for adaptive functioning. One of the
common strategies recommended by professionals is
noise cancelation headphone or earbuds, which operated
ideally for individuals with over-sensitivities in auditory
stimulation. Another common strategy is sunglasses or
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hats to reduce the visual stimulation from sunlight or
bright light (Miller, 2014). In general, individuals who
are prone to over-stimulation tend to use avoidance:
avoiding situations that could evoke emotional and
physiological responses (Kranowitz, 2022). However,
based on the traditional cognitive-behavioral therapy
(CBT) model, avoidance could relieve unpleasant
emotion temporarily, but in the long run, reinforce
unpleasant emotional response by keeping the
behavioral response cycle incorporate with confirming
negative self-concept as their physiological reactions
(Doidge, 2017). Research found that individuals with
sensory processing issues experienced physiological
reactions from the limbic system, and thus triggered
a fight, flight or freeze response (Kranowitz, 2022;
Miller, 2014). According to the principal of “neurons
that fire together wire together”, same stimulus would
be paired up with the same response, as neurological
response pathway was established and strengthened
in the brain through repetition (Doidge, 2017; Miller,
2014). In other words, once a maladaptive neurological
connection is established, similar stimulus could evoke
the same unpleasant physiological and emotional
response over time (Doidge, 2017). Thus, when an
individual experienced difficulties in sensory processing
since young without appropriate identification and
treatment, the cumulative effect could be significant on
mental health due to continuous strengthening of the
same neurological network and response, and impact
on individuals’ self-concept, daily functioning, and
well-being (Engel-Yeger et al., 2011; Galiana-Simal
et al., 2020). In short, the essence of positive mental
health is early identification of sensory needs and early
intervention through re-wiring adaptive neurological
pathways and changing the pre-programmed responses
(Galiana-Simal et al., 2020; Miller, 2014).

Sensory modulation disorder and people with
schizophrenia

As a subcategory of Sensory Processing Disorder
(SPD), individuals with Sensory Modulation Disorder
(SMD) might perceive everyday sensory stimuli as
unpleasant and exhibit functional limitations (Bar-
Shalita et al., 2012; Javitt, 2009; Miller, 2014). For
instance, SPD can result in "perceptual incoherence,"
leading to depersonalization, a reduced sense of
agency, or difficulties in managing social behaviors,
such as challenges in interpreting social situations and
categorizing emotional responses and facial expressions
(Lipskaya-Velikovsky et al., 2015). Problems in sensory
modulation could be divided into three main types: 1)
sensory over-responsivity (SOR), in which individuals
tend to response to sensory message more intensely
and more quickly, and thus likely to be resulted in
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over-alertness and anxiety response (Hofmann et al.,
2007; Reynolds et al., 2009; Harrison et al., 2019); 2)
sensory under-responsivity (SUR), in which individuals
tend to response less to sensory message, in relatively
low intensity and slow reaction, and thus appeared
to be socially withdrawn, quiet and solitary (Miller,
2014); 3) sensory craving (SC), in which individuals
appeared to exhibit insatiable craving for sensory
experiences and actively searching for stimulation
in, socially unacceptable ways, and thus appeared
to be dysregulated, dysfunctional and disorganized.
Research found that individuals with sensory processing
problems are correlated with mood dysregulation,
while individuals with mental health problems may
present with psychopathology or psychiatric symptoms
correlating to sensitivity to environmental stimuli
(Harrison et al., 2019; Pfeiffer et al., 2014; van
den Boogert et al., 2022.) The literature on sensory
processing needs of people with schizophrenia can be
found beforehand in the last decades, especially related
to sensory gating (the ability to filter out redundant or
unnecessary sensory stimuli) (Miller, 2014; Potter et
al., 2006). According to McGhie and Chapman (1961),
people with schizophrenia experienced behaviors which
indicated perceptual constancy and selectivity that
were disturbed. In another study, Brown and colleagues
(2002) compared the sensory processing among adults
with schizophrenia, adults with bipolar disorder, and
mentally healthy controls, and found out the group of
individuals with schizophrenia exhibited highly varied
over- and under-responsivity to sensory stimuli. More
recent studies also supported the notion that people
with schizophrenia had presented impairments in
interpreting and processing sensory input (Machingura
et al., 2018). These difficulties might influence people
with schizophrenia to regulate and organize behavioral
response corresponding to the environmental demands.
Further, from the perspective of occupational therapy,
under the influence of SMD, the over- or under-
responding to sensory stimuli was believed to impair
people with schizophrenia to participate and engage in
daily occupations (Bar-Shalita et al., 2012).

Occupational Therapy and Sensory modulation
disorder

Occupational therapists have the role to apply
assessment and intervention to address the four
occupational performance areas: 1) managing self, for
example, self-care and the organization of personal
belongings and finances; 2) socializing, for example,
connecting with family and neighbors; 3) working, for
example, the capacity in productive in relation to job
roles or assigned tasks; and 4) enjoying leisure, for
example, engaging in hobbies (Casteleijn, 2014; Zengin
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et al., 2022). To assist individuals with mental health
problems to effectively self-regulate their emotional and
physiological arousal (Sutton et al., 2013), occupational
therapists in Australia, New Zealand, the United States,
and the United Kingdom have embraced the role to
apply sensory modulation approach in mental health
issues and have integrated these into their daily practice
(Scanlan & Novak, 2015).

Occupational therapists have applied sensory
modulation to people with mental health problems as
an adaptation of sensory integration practice in the
pediatric field (Ayres, 1979; Champagne, 2011b). With
the therapeutic purposes, sensory modulation targets
all seven senses: visual, auditory, tactile, gustatory,
olfactory, proprioceptive, and vestibular systems at
specific times, to enable individuals more effectively
self-regulate their physiological arousal and emotional
response (Brown & Stoffel, 2011; Champagne, 2011;
Sutton et al., 2013). This integrated approach aims to
enable individuals to generate an adaptive behavioral
response for the valuable participation in occupations.
In addition, restraint or seclusion, either applied directly
or indirectly to a patient, can be regarded as opposing
to the fundamental goals of health care practice,
which upholds the autonomy and inherent dignity of
people with mental health issues. In the international
health care community, there has been an international
initiative to minimize restrictive practices (Duxbury,
2015; Muir-Cochrane & Gerace, 2016; Watson et al.,
2014). Sensory modulation is an approach echoing
to this initiative and was found to have the benefit in
reducing the use of seclusion and restraint (MacDaniel
et al., 2009; Lloyd et al., 2014; Scanlan & Novak, 2015;
Sivak, 2012).

Gradually, the theme of sensory modulation
approaches for individuals with mental health issues has
shifted from sensory integration treatment with the aim
of improving sensory processing, towards a notion as an
intervention to support individuals’ self-management of
distress and to reduce disruptive behaviors (Chalmers et
al., 2012; Novak et al., 2012). From the qualitative case
reports, the use of sensory modulation approaches was
found to have the advantage to facilitate individuals to
retain in a calm state, which eventually assisted patients
to build a more positive relationship with health care
professions (Smith & Jones, 2014; Sutton et al., 2013).
This positive change in communication can also be
considered as the shift of health care staff being the
‘owners’ of treatments to reduce distress, for example,
a shift from the prescription of medication to the nature
of enhancing ownership of one’s recovery journal.
Therefore, sensory modulation has also been regarded
as a non-invasive, self-directed, and empowering
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intervention. It aligns with the principle of recovery-
oriented and trauma-informed practice (Scanlan &
Novak, 2015).

Assessment of Sensory Modulation Disorder

Assessment of Sensory Modulation Disorder
(SMD) should be based on symptoms that are quantified
by a reliable and valid instrument. According to a recent
review (Machingura et al., 2018), two instruments,
namely the Sensory Responsiveness Questionnaire
(SRQ) (Bar-Shalita et al., 2009) and Adolescent/Adult
Sensory Profile (A/ASP) (Brown, 2002) have been
identified as reliable and valid self-reports for assessing
SMD. To begin with, the SRQ assesses adults’ intensity
of the affective-emotive responsiveness to stimuli in all
sensory modalities and the frequency of such responses.
Study revealed that it has high test-retest reliability,
moderate criterion validity and strong significant
construct validity (Bar-Shalita et al., 2009). According
to Machingura (2018), SRQ serves as an effective tool
for assessing and diagnosing SMD, as it captures both
the intensity and frequency of symptoms.

Apart from psychometric properties, the A/ASP is
theoretically borrowing the concept from Dunn’s model
of Sensory Processing (1997). According to Dunn (1997),
people with responses to sensory stimuli are based on the
interaction of two continua: neurological continuum and
behavioral response continuum. The A/ASP comprises of
four subscales with fifteen items each corresponding to
the quadrants of the model: sensory sensitivity, sensation
avoiding, low registration, sensation seeking (Brown,
2002). Study indicated that people with schizophrenia
tended to have sensory processing preferences for both
sensation avoiding and low registration (Brown, 2002).
Validity has been established using physiological studies,
and support for construct validity of the measure has
been established (Brown et al., 2001). According to the
recommendation made by Machingura (2018), there
may be merit in using the SRQ, researchers should also
consider the use of the A/ASP which is a validated tool
currently available.

Application in Hong Kong context

Although the assessment and intervention of
Sensory Modulation Disorder have been widely used by
occupational therapist in the international community,
this clinical condition, comparatively, is still a less
concern area in Hong Kong for both adults and
children. In the following part, some suggestions about
the application of the measurement and intervention for
Sensory Modulation Disorder, and related professional
training will be discussed.
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Sensory processing profile of people with
schizophrenia

The significance of having a dependable instrument
for assessing sensory processing patterns in individuals
with schizophrenia and the accessibility of a locally
applicable profile are valuable not only in Hong Kong,
but the extension to the Greater Bay Area of Mainland
China. The objective of having a culturally relevant
tool extends beyond providing systematic insights into
the sensory processing profiles of individuals with
schizophrenia. It also enables practitioners to formulate
appropriate treatment protocols to match with clients’
sensory processing profile in the local context.

At the time of writing, there is no research on
the sensory processing profile of individuals with
schizophrenia in Hong Kong. The closest available
report dates back to 2007, which primarily aimed to
validate the Adult Sensory Profile (A/ASP), in its
Chinese version (ASP-CV) for older adults in Hong
Kong (Chung, 2007). The study compared elders
with and without cognitive impairment with the
findings suggested that the ASP-CV was a reliable and
valid measure for assessing the sensory processing
patterns of older Hong Kong Chinese people. And
most importantly, this study provided insight into
the applicability of the Adult Sensory Profile in a
Chinese context. Another important reference was the
study conducted by Lai et al., (2019) that the Sensory
Processing and Self-Regulation Checklist (SPSRC) was
revealed to have good reliability and validity of SPSRC
to assess a child’s sensory processing and self-regulation
performance in activities of daily living. Professional
practice in occupational therapy and other healthcare
professions should be regarded as a concoction of
communication, knowledge, clinical reasoning, and
skills, incorporated with the self-reflection in personal
values and emotional responses in daily practice
(Benfield & Johnston, 2020). Under this notion,
professional practice is more than everyday work but
the integration of clinical reasoning, and evidence-based
practices in assessment and outcomes measure (Boyt
Schell & Schell, 2018). To inform more up-to-date
and relevant information about the sensory processing
profile of people with schizophrenia in Hong Kong, it
is essential for local academics and practitioners joining
together for assessment tools validation, and treatment
protocol development.

Psychoeducation at the early stage of psychosis
Psychoeducation is a vital and ongoing

intervention for early psychosis as it serves more
than provision of hope and medical and health
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information to young persons with psychosis and their
family. Psychoeducation endeavors creating alliance
between the people with psychosis, family, and the
multi-professional team (Creek et al., 2015) In this
collaborative process, psychoeducation helps the young
persons with psychosis and their family to develop
strategies for wellness, to improve coping skills, to give
them a sense of control about the disorder and decisions
about the treatment options, and support a “good fit”
environment to reduce stress and triggers (Creek et al.,
2015; Swadi et al., 2010).

Research suggested that individuals in the first-
episode schizophrenia spectrum or early stages of
schizophrenia exhibited impaired sensory modulation
issues (Klosterkétter et al., 2008; Ren et al., 2021). These
findings warrant the importance of psychoeducation for
individuals with schizophrenia. Psychoeducation is a
relatively low-risk psychosocial treatment and carries a
major role in early interventions, particularly for younger
generation at elevated risk for psychosis (McGorry et
al., 2010). Studies found that people with schizophrenia
were not bothered by the label. Instead, they valued the
discussion about their mental health, risk condition, and
acknowledged the helpfulness they received subsequent
to the learning about their condition (Uttinger et al., 2018;
Welsh & Tiffin, 2012). Psychoeducation might help to
provide young people with psychosis the correct labels
for psychotic experiences and its relationship with the
sensory modulation. It leads to improve the insight into
psychosis and thereby to promote autonomy and restore
self-esteem of young persons with psychosis (Creek et
al., 2015).

Genetic and environmental factors influence
individuals in how sensory information is processed
(Hornix et al., 2019). The ability to perform in daily
occupation is highly dependent on the match between
these genetic and environmental factors (Law et
al., 1996). The better the matching or “good fit”
between the person, environment, and occupation, the
better the occupational performance or participation
(Law et al., 1996). The first episode of psychosis is
commonly found in the life stage of adolescence or
early adulthood. During that period, the persons with
psychosis are often still living with or have moved
back with their families (Addington et al, 2005; Wan &
Wong, 2019). In the field of pediatrics, sensory profile
research has highlighted the benefits of involving
the family in applying sensory strategies as part of
family routines to enhance intervention outcomes
(Dunn, 2007). The recovery process in mental health
contexts, prioritizes collaboration with family and
support person with psychosis in applying sensory
adaptation strategies, should be understood by health
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care professionals not as an intervention that is done to
people, but as a process created with individuals with
psychosis, their families, support people, and multi-
disciplinary team all bring their expertise to the table
(Australian Health Ministers' Advisory Council, 2013;
Williamson & Ennals, 2020).

Psychoeducation can be regarded as the training
and education program for people with psychosis
and their carers on a range of topics related to
teaching a new skill for managing the symptoms and
promoting positive coping (Herrera et al., 2023).
Psychoeducation should also be enriched to seek
enhancement in person-environmental adjustment
and create a “sensory friendly” living environment
for the population at home or shelter (Pfeiffer et al.,
2014). With the combination of correct information
and therapeutic techniques, psychoeducation has
held the role to promote person with psychosis to
exercise autonomy in managing personal sensory
aspects and its relationship with their mental health
conditions (Lukens & McFarlane, 2004). Moreover,
as aforementioned, psychoeducation should not be
considered just as providing information. The goal
of psychoeducational, in fact, is to convey new
knowledge that promotes proactive actions, and
consequently leading to behavioural change (Herrera
et al., 2023; Magill et al., 2021).

Training for health care professionals

Although people with schizophrenia and their
family indicate a preference for psychoeducation,
according to a review paper, their needs may not
be fulfilled (Herrera et al., 2023). On the one
hand, health care professions reported concerns
about psychoeducation, for example, patients
may not understand the information, worried
about increasing stigma or distressing patients,
and precipitated treatment-drop out (Farooq et
al., 2016). On the other, health care professions
reported the barriers to providing psychoeducation
individuals including lack of specialized knowledge
and training (Hetrick et al., 2018).

Over the past decade, the application of sensory
modulation in mental health settings has been a
matter of raising interest (Scanlan & Novak 2015),
and demanding accessible and effective training
(Meredith, 2018). Assessing and addressing sensory
processing issues in mental health practice can be
regarded as one of the components of occupational
therapy practice (Craswell et al., 2021). Hence,
enhancing the clinical training and application of
sensory modulation in the field of occupational
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therapy in Hong Kong becomes essential. However,
the training should also be extended to other health
care providers, for example, social workers, program
workers and psychologists. This is particularly
important in community settings like the Integrated
Community Centre for Mental Wellness (ICCMW),
which provides a one-stop, district-based integrated
mental health service to the local community. Social
workers commonly are the first responders and
case managers in the services to handle the drop-in
enquiries, intake assessments and making referrals.
In that circumstance, enriching social workers’
knowledge and awareness on the sensory modulation
approaches in mental health become essential as well.
The better understanding of the approaches by social
workers, a timely referral to an occupational therapist
that can facilitate the assessment of sensory profile and
the formulation of an appropriate treatment, as well as
person-environmental alternation to facilitate “sensory
friendly” living environment at home and shelter.

In the post-COVID era, local and international
face-to-face trainings resume. There is no doubt on
the benefit for sending staff to have training overseas
or inviting international practitioners to come to
Hong Kong to deliver training for local practitioners.
However, the power of in-services training should
not be underestimated. Sensory modulation is not an
intervention exclusively delivered by Occupational
Therapists. It is a clinical area addressed by
psychologists as well. The in-service training, or a
professional sharing session, can be flexibility delivered
in the monthly case conference, or an extended lunch
hour break. In-service training has the function of
promoting an understanding of the job requirement, and
staff’s competency (Fateminejhad & Kolahjoei, 2013).
In addition, in-services training in an organization is
believed to have the benefit to promote health care
professions the attitude of active self-learning, and to
pursue professional development in their field of work
(Chaghari et al., 2017).

Conclusion

Despite the high prevalence rate of sensory
modulation difficulty among people with schizophrenia,
there is limited research and understanding on how
the problem impacts on individuals in the psychiatric
population. In particular, the population with psychosis
is widely impacted by their sensory process in the
early onset in differentiating, regulating, interpreting,
and processing sensory input. Since sensory
processing is the major scope of duty for occupational
therapist, the lack of knowledge among many health
professionals could result in inappropriate referral (or
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no referral), early psychoeducation and intervention
for the schizophrenic first episode, and subsequently
increasing the detrimental effects on patients. This
paper highlighted several direction is promoting the
research and practice of sensory processing for people
with schizophrenia: 1) establish the sensory processing
profile for the schizophrenic population in order to
provide an accurate measure to guide early intervention
and support; 2) enhance knowledge of related health
professionals for early identification and appropriate
referral process; 3) equip the skills and knowledge of
related health professionals to deliver psychoeducation
to patients and family members about ways to support
people with sensory processing difficulties. Although
there is a lack of clinically available evidence in
neuroscience to improve the sensory processing of
patients with schizophrenia, their sensory difficulties are
one of the fundamental causes of distress that attracts
a growing interest in future exploration to improve the
understanding of sensory processing difficulties as a
transdiagnostic factor for psychopathology and enhance
their quality of life.
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