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Abstract 
Generalized Anxiety Disorder (GAD) isa chronic condition characterized by an insidious onset of repeated panic 

attacks.When it is associated with Sensory processing disorder (SPD) it may lead to problems in executive functioning.AFourteen 
years old girl, diagnosed with Generalized anxiety disorder and Sensory processing disorder had difficulty in socializing withpeers, 
her basic Activities of Daily living were compromised. An assessment of her Occupational performance and environmental 
restrictions were done by an Occupational Therapist.The problem areas identified were limited socialisation due to generalised 
anxiety,restricted mobility due to poor balance & limited sensory processing ability.Person environment occupation (PEO) based 
Individualised Occupational Therapy intervention was delivered to improveher social skillsand Quality of life.Shehadsensory 
processing issues in visual& vestibular system. The intervention targeted her personal, environmental and occupational factors using a 
bottom up approach. Post intervention there was marked improvement in heranxietyscoresfrom baseline T score-68 (indicating high 
level of anxiety) to post intervention T score- 55 (moderate level of anxiety) on Spence Children’s Anxiety Scaleand her 
balance,baseline score of 21 out of 56 to post intervention score of 39 out of 56 on Paediatric balance scale. 

Improvement in intrapersonal & interpersonal relationship with improvement in Academic performance was reported along 
with reduction in sensory processing issues like gravitational insecurity. 
 
Keywords:Generalized anxiety disorder, Sensory Processing Disorder, Gravitational Insecurity, PEO Model, Occupational Therapy. 
 
KeyMessage: Sensory processing Disorder may lead to Generalised Anxiety Disorder in some children. If SPD issues are not 
addressed at an early age, it may lead to life-long GAD. PEO model applied in Occupational Therapy may be beneficial in such cases 
and thereby prevent Anxiety issues later in life. 
 
Introduction 

Sensory Processing Disorders refer to a neurophysiological condition in which sensory input either from the environment or 
from one’s body is poorly detected, modulated or interpreted and/or to which atypical responses are observed.1 

 

Gravitational insecurity refers to an excessive fear of ordinary movement, being out of an upright position, or having one's 
feet off the ground. It is characterized by decreased vestibulo-cerebellar functioning (primarily difficulty in processing information 
from the utricle and saccule of the vestibular system) and possibly decreased vestibular– ocular integration, which results in high 
arousal and apparently irrational limbic system–based fear responses to sudden or disorienting movement experiences.2,3Children who 
experience both sensory defensiveness and gravitational insecurity have fear of ordinary movement and don’t like their feet off the 
ground or being upside down.  

 
SPD may lead to GAD in few children withsensory processing issues, if these are not addressed at any early stage. 
 
Generalized Anxiety Disorder (GAD) in children is characterized by excessive and uncontrollable worry about numerous 

themes and activities such as school performance, safety, keeping schedules, ‘getting things right’, family issues, unfamiliar situations, 
and world events. Average age of onset of childhood GAD is estimated to range from 8.8 to10 years of age .4GAD is associated with a 
chronic course and has a significant impact on a child’s school, social and family life. Children with GAD worry excessively about 
their own and their family’s safety and health, performance at school, unfamiliar situations, keeping schedules. 

 
The PEO model (Law et al., 1996) is a well-known and established conceptual model of Practice within ecological models. It 

offers a foundation for guiding assessment and intervention across all practice settings and client populations. The Person–
Environment–Occupation (PEO) model based on environmental behavioural approach is used to modify maladaptive behaviours in 
clients.Using this modelthe therapist is able to demonstrate how intervention directed at the person, the occupation, and the 
environment converges to optimize Occupational performance.Therapists and clients are able to move the circles in relationship to one 
another, focusing on the person-environment or occupation-environment &/or and person-occupation dynamics.5 

 
The Person–Environment–Occupation (PEO) model can be used for reducing anxiety & improving the 

Socialbehavior.5Hence the intervention for this adolescent girl was planned based onthe person-environment-occupation model,using 
comprehensive approach for improving her social skills and occupational performance. 
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The objective of this study was to analyze the effect of comprehensive approach with emphasis on person environment 
occupation model in improving activity participation, reducing anxiety in anadolescent school going girl with generalized anxiety 
disorder &Sensory processing dysfunction- gravitational insecurity (vestibular dysfunction). 
 
Case Report 

Fourteen years old girlpresented with challenged mobility & social skills. Her birth history revealed that shewas a full-term 
baby delivered with LSCS. She had grade I Hypoxic ischemic encephalopathy with birthweight of 2.5kg. 

 
History ofNICU stay for 5days.Parents reported that she haddelayed motor & speech development.When she was 

approximatelyfouryears old,parents observed certain symptoms like child being afraid of jumping, her fear of climbing stairs,requiring 
assistance while walking. Decreased participation in physical activities, slowness of writing, inattention in class.She had the borderline 
intellectual ability. 

 
On evaluation, she was found to be dependent on her mother for ADL.Till age of fourteen parents did not seek any treatment 

for these symptoms. 
 
These symptomsgradually piled up by the age of fourteen when she was advised for treatment, in a Municipal hospital in 

Mumbai. She was diagnosed as a case of generalized anxiety disorder and was started on Tab. Escitalopram. But there was no 
symptomatic relief with medications. After three months, referral was made to Occupational Therapy department of a Municipal 
Hospital in Mumbai. Occupational Therapy assessment was done using Environmental Assessment, Spence Children’s Anxiety Scale 
(SCAS), Paediatric balance Scale and Sensory Profile which revealed Sensory processing concerns (gravitational insecurity,vestibulo-
cochlear dysfunction) along with anxiety disorder and emotional dysregulation. 

 
No specific literature evidence was found for Occupational Therapy intervention of General Anxiety disorder with 

Vestibulocochlear dysfunction in existing database. After using thorough clinical reasoning, intervention was planned using PEO tool 
with using need based comprehensive approaches for intervention. The case study was planned to study the effect of comprehensive 
approaches with emphasis on person environment Occupation model on activity participation in the adolescent girl. 

 
 Informed consent was taken from parents& ascent from the child, as per Helsinki guidelines the child was assessed on Spence 
Children’s Anxiety Scale (SCAS) &paediatric balance scale (Refer Table 1)  
 
Table1: Score of Spence Children’s Anxiety Scale (SCAS)&Paediatric balance scale. 

Assessment tool Baseline After4 week After 8 
week 

 Spence Children’s 
Anxiety Scale 
(SCAS) 

Child  
(T score) 

68 62 55 

Parent  
(T score) 

65 60 54 

 Paediatric balance scale 21/ 56 39/56  40/56 
 
  After detailed analysis of symptoms and concerns, PEO model was used for enhancing functional recovery in the child. 
Specific activities were prescribed pertaining to the personal, environmental and occupational domainin therapy sessions as well as in 
home program. On interview it was observed that parents were overprotective & child had adapted to avoidance behaviour owing to 
her sensory processing difficulties. 
 

As observed in table 1, SCAS child T score changed from 68 (96 percentile) to 60 (84 percentile) at the end of 4 week to 55 
(70 percentile) at the end of 8 week follow up and in parent T score changed from 65(94 percentile) to 60 (84 percentile) at 4 weeks to 
54 (67 percentile) after 8 weeks. This indicated that child’s anxiety was reduced form ‘elevated to moderate level of anxiety’ after 
intervention (score more than 70 considered as severely elevated level of anxiety & 60-70 as moderate level of anxiety). ThePaediatric 
balance scale scores improved from 21 to 40 at the end of 8 week of follow up. 
 
Table 2: Score of Adolescent /adult sensory profile- summary chart age    11-17 

Quadrant Quadrant 
Raw score 
total 

Much less 
than most 
people 

Less than 
most people 

Similar to 
most people 

More than 
most people 

Much more 
than most 
people 

Low 
registration  

32/75 15……19 19……36 27……40 41……51 52……75 
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Sensation 
seeking  

46/75 15……27 28……41 42……58 59……65 66……75 

Sensory 
sensitivity  

54/75 15……19 20……25 26……40 41……48 49……75 

Sensation 
avoiding 

43/75 15……18 19……25 26……40 41……48 49……75 

 
  As observed in table2 Adolescent/Adult Sensory Profile (Refer Table 2) revealed low registration & sensory avoiding 
tendency on Sensory profile specially observed on movement processing & body position.   
Use of Sensory integration approach &Bottom up approachwas used along with PEO model (Image1). 
Image 1 showing obstacle path 

 
 The PEO intervention was used at each step of follow up as illustrated inTable 3. 
Table 3 — Clinical findings & Person environmental Model Intervention   

Time Period Clinical findings  Intervention 
Baseline  Child had uncontrollable worry 

about her  school performance, 
safety of family members, 
facing  unfamiliar situations 
,so going to social functions. 
Anxiety level of child as high 
as 96 percentile. Parental score 
was94 percentile 
 
 
Detail analysis of child’s home 
& school environment was 
done. 
 
Classroom was on second floor 
with no facility of elevator, 
Gravitational Insecurity was 
observed. 
 
 
 
 
 
 
 
 
 

She was counselled for her unexplained 
worries, relaxation techniques such as 
meditation, Jacobson relaxation was 
given before starting the session , 
activities planned for improving her 
social skills, balance ,simple activities 
improving her decision making 
 
 
 
Using PEO model -she was given 
training to cross hurdles, negotiate 
through hurdles. Parents were advised 
to make hurdle free environment in the 
house 
The intervention was planned as 
crossing hurdles, climbing on small 
steps with support, followed by bigger 
steps.  
Sensory integration therapy for 
overcoming gravitational insecurity & 
improving her balance & functional 
abilities. 
Participation in academic activities, as 
a student was targeted  
Parental counselling & reward system 
with home program was incorporated. 
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Very high level sensory 
avoidance, especially for 
movement processing & high 
sensitivity for vestibular input. 
Paediatric balance score very 
low as 21/56 

Behavioural modification training ( 
Token economy system) for child. 
 
Sensory Integration Strategies to 
overcome gravitational insecurity was 
planned initially on stable surface, 
 
 
Body movements demands gradually 
challenging, 
Balance training activities on stable 
surface, increasing the time period for 
standing by 
gradually decreasing trunk support 
proceeding from bilateral to unilateral 
support., Social skills training building 
relations,interacting with the therapist. 
(Personal abilities were targeted & 
integrated with her occupational needs) 
Each session lasted for onehour Parents 
were advised to maintain diary for the 
activity records  

Follow up after 4 
weeks  

Anxiety level of child 
decreased to 84th percentile 
Parental score 
was84thpercentile 
 
 
Sensory avoidance relatively 
decreased for movement 
processing & high sensitivity 
for vestibular inputs persisted. 
 
 
 
 
Paediatric balance score 
improved to 39/56 

Token Economy continued, with 
reward (verbal appreciation) for 
interacting with peers. Positive 
reinforcement given by parents & 
therapist for appropriate social 
behaviour. Parents were counselled for 
their behavioural changes & about 
adherence to home program. 
Using PEO model ,Social& Physical 
environment changes were suggested 
,such as gradual social interactions 
,teaching effective communication, 
reducing furniture hurdles, gradually 
increasing demands for changing 
positions of furniture in the house 
occasionally .This improved her 
mobility at home & improved her 
confidence ,participation in home 
activities. 
Body movement demands were made 
challenginggradually, 
overhead activities included. 
Balance training activities on less 
stable surfaces as foam mattresses, 
increasing the time period for standing  
and increasing trunk movements  
decreasing trunk support proceeding to 
bilateral to unilateral support., Social 
skills training, building relations, 
interacting one to one with peers in 
therapy sessions. (Transfer of training 
in school activities.) 
Personal abilities improved considering 
environmental & academic activities 
demands) 
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Each session lasted or one hour Parents 
were advised to maintain diary for the 
activity records 

Follow up at the end 
of 8 weeks  
(Between follow up 
after 4 weeks to 8 
weeks, child had 
episode of lower 
Respiratory tract 
infection, so could not 
attend sessions for 2 
weeks) 

Anxiety level of child 
decreased to 70thpercentile 
Parental score was 
67thpercentile 
 
 
 
 
 
 
 
 
 
Sensory avoidance observed to 
be very less, especially for 
movement processing & 
sensitivity for vestibular 
sensations persisted, 
Paediatric balance score 
improved to 40 /56 

Behavioural therapy was used for 
improving social skills ,Token 
Economy continued. As done after 
second follow-up. 
Parents were counselled for their 
behavioural changes & about adherence 
to home program. 
They were given the role of decision 
maker for home program,as they started 
showing the greater understanding & 
responsibility towards their child’s 
therapy. (Social, emotional & physical 
environmental changes with parent 
centred approach).This improved her 
interaction & decision making ability in 
ADL activities 
Body movement demands were 
challenged by adding overhead moving 
object tracking, 
Balance training activities on dynamic 
surface like therapy ball, facilitating 
trunk movements allowing  
unilateral support, The ADLs were also 
incorporated in SI 
program.(Occupational demands met 
with improving personal abilities) 
The swing activities started as per 
child’s tolerance  
Social skills training involving in group 
activities,games with peers in therapy 
sessions 
Each session totally lasted for one-hour 
Parents were advised to maintain diary 
for the activity records 
 

Parents reported improvement in her speed of doing ADL activities, improvement in school activity 
participation. Also, there was an improvement in her social participation & interaction with 
neighbours. 

 
  Intervention was given thrice a weekfor each session of one hour, follow up assessments were done on fourth & 
eighthweek,individualized intervention was planned. (Refer Table3). Family members were asked to rigidly follow home program. 
 
Discussion 

GAD in children is characterised by excessive and uncontrollable worry about a number of events and activities in the child’s 
daily life. GAD is a prevalent and chronic disorder that is highly comorbid with other disorders and has a significant impact on the 
child’s life.1 When PEO model was used,anxiety level of child decreased to 70th percentile.Initial higher anxiety levels refers to 
maladaptive strategies adapted by the child. 

 
In a study by Hoffman et al, 2012; it was stated that individuals who experience aversive events that trigger negative 

emotions may attempt to regulate those emotions with maladaptive strategies. Over time, this pattern leads to frequent and intense 
states of dysregulated negative emotions that interfere with daily functioning which develop into an Anxiety disorder. 6 

 

As shown in table 3, the child showed gradual improvement in her activity level with each follow up. As stated by Mary 
Law, Person-Environment-Occupation Model enables the therapist to identify & prioritize occupational performance issues (Image 2). 
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This is also useful in planning gradual activity log.In thiscase study, the female child showed increased performance in activities of 
her preference like maintaining balance during dynamic activities, assisting mother in her chores& interacting with neighbours.5 

Image 2 showing participation in ADL 

 
After meticulous implementation of PEO model child’s anxiety levels were reducedas observed on Spence Children’s 

Anxiety Scale (SCAS). 
 
The critical analysis and modification of child’s home & school environment helped in improving heroccupational 

performance.These findings were consistent with a study done by Mary Law stating thatthere are multiple avenues from which 
occupational therapists could focus or target, from the person, occupation and environment perspectives to elicit change. 
Implementation of these interventions have to be within context and at different levels of the environment.5,7The similar results were 
observed in a study by KairenBroomer et al (2009) on elderly population to reduce their anxiety using PEO approach and resolve their 
transport problems.8 

 

In present study, the child’s Physical, Social and emotional environment was modified by use of stable surface during 
functional activities (Physical), Enhancing participation and interaction in School (Social)& parent’s attitude of overprotecting the 
child (Emotional environment) was corrected.  

 
As observed in table 3, the child was totally dependent for mobility on her family.Use of SI approach & PEO model helped in 

improvingher static and dynamic balance. 
 
With intervention, she has started cruising independently in her house. Also, the familiar &clutter free environment improved 

her mobility.  
 
As seen in table2, On Adolescent/Adult sensory profile;the child showed low registration (less than most of the people), 

sensory sensitivity (much more high than most of the people) on vestibular & visual system.It was observed that the sensory 
processing difficulties aggravate the gravitational insecurity problems in children.Use of sensory Integration therapy has shown 
improvement in sensory processing. 

 
As stated in the article by Dr.U.Ganapathy Sankar, Dr.A.Prema (2014)& study by Miller,Coll &Schoaen, that Sensory 

integration therapy focusing on reducing the sensory modulation disorders can lead to improvement in occupational activities.9,10 

 

In a study conducted byHeidi Cramm (2003), statedthat strategic planning for improving academic activities (Handwriting) 
can reduce anxiety.PEO model is effective tool in improving sensory modulationdisorder.11 In present studywe have used 
environmental modification such as use of firm sitting surface while performing reach out activities involving trunk rotation, reaching 
at height. Child was advised to use wall support during dressing & climbing stairs. 
 

Parent reported increased participation in minimal physical daily activity (Image 2) & improvedinteraction with strangers& 
has also resolved her stranger anxiety.Special consideration was given for parent’s perception& their expectations from 
intervention.Careful analysis of environmental factors,efforts to modifythe environmental factors showed successful use ofclient 
centred approach.All the social factors influencing the outcome could not be considered. No practice effect was considered during 
evaluation procedures as frequent follow-ups were done.  

 
As stated in the literature, childhood sensory processing disorder may lead to lifetime generalized anxiety disorder. 12 In this 

case study, the anxiety due to Vestibular sensory processing dysfunction was addressed at an early age, thereby we could observe 
improvement in Anxiety scores (severe to moderate anxiety as assessed on SCAS). This would further help her with management of 
emotional dysregulation issues in future, improving her productivity & quality of life.  
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Conclusion  
The present study was done to analyse efficacy of Occupational Therapy in analysing& meeting the challenges while 

handling the case with multiple problems. The PEO model has improved the mobility,reduced anxiety in the child& helped in 
improving the social skills of the child, as reported by her parents.PEO model can be effectively implemented in child with multiple 
challenges.The long term effects need to be evaluated for final recommendations 
 
Parent’s Perspective 

The girl’s parents reported improvement after OT intervention her social participation & activity independenceat home &in 
her school. Shestarted socializing with her peers, gained confidence in independent mobility at home,though she required minimal 
support for out-door mobility.Her mother reported about her increased interest & participation in household chores and social 
participation. 

 
Her family members also reported their improved quality of life with the recovery in their child’s occupational performance.  

They reported theirwillingness to participate actively in intervention whenever necessary. 
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