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INTRODUCTION

Globally the prevalence of musculoskeletal diseas-
es has steadily been growing during the course of 
last decade leading to an approximately 20% 
increase from the year 2006 to 20161.It has also 
been estimated that 14-17% of the cases referred to 
primary care consultations are related to Musculo-
skeletal disorders2-3. Many of these conditions are 
self-managed but other required treatments while 
some may develop into a chronic condition that 
greatly impede the quality of life and reduces activ-
ity of daily living in the long run4. According to the 
data provided by labor bureau of United States in 
2013 work related musculoskeletal disorders in 
health care setting alone is costing more than 2 
million loss of workdays every year while figuring 
approximately a liability $1billion annually in terms 
of worker compensation cost5. Work Related 
Musculoskeletal Disorders (WRMDs) are listed as 
non-contagious disease and disorders undergo in 
the worker on the musculoskeletal, peripheral 
nerves, and neurovascular systems due to continu-
ous revelation to workplace threats WRMDs are 
known to be a leading occupational problem 
among Physical Therapist and Occupational Thera-
pist but the same also affects the life of all those 
care givers that performs strenuous physical activi-
ties and repetitive performance of the task in the 
management of the physically handicapped 
patient6. According to the study conducted by 
Islam MS et al in 2015 it was observed that low back 
pain is among the most common Work related 
musculoskeletal disorder with the prevalence of 
around 84% followed by pain in the upper back and 
neck that is found to be prevalent in 70% and 65% of 
the cases respecrively7. A study conducted in the 
year 2015 mainly involving the mothers of physically 
handicapped children the most reported health 
care problems that was highlighted involved 
musculoskeletal pain at the level of lower back and 
neck followed by reduced functional ability record-
ed on Gross Motor Functional Classification Scale 
(GMFCS)8. Moreover it was also highlighted in the 
another study that the most common clinical setups 
where the incidences of having the work related 
musculoskeletal disorders are high mainly involved 
three specialized health care department that are 
musculoskeletal out-patients physical therapy 
setups where the estimated incidence of having 
the WMSDs is 31% followed by Neurological Rehabil-
itation department 14% and elderly care depart-
ment 12%9. An interesting finding were observed in 
a study conducted by Liao JC et al in 2016 in which 
the  researchers had compared the risk of develop-
ing the incidence of the new onset of work related 
musculoskeletal spinal disorders among three 
health care professionals that are Physical therapist, 
Occupational therapist and Pharmacist   and it was 
observed that the probability of having Spine relat-
ed musculoskeletal disease during the period of 12 

years are high among physical therapy professional 
0.5 followed by Occupational therapist 0.4 and 
pharmacist 0.2510. Hence the present study is aimed 
to identify the prevalence of Work related Musculo-
skeletal Disorders (WMSDs) among the care givers 
of physically disabled children’s of Karachi, Pakistan 
population.

METHODOLOGY

Study Design
A Cross-Sectional Study was conducted

Sampling Technique
Convenient Sampling Technique was used for the 
recruitment of participant.

Study Setting
The study was conducted in the clinical settings of 
different health care institutions of Karachi that 
were involved in the management of physically 
disabled children like cerebral palsy, Down 
syndrome etc.

DATA COLLECTION PROCEDURE
The study included a sample size of 184 caregivers 
of physically handicapped children; including both 
the parents and the clinicians. Two differently 
self-designed questionnaires were used to gather 
information from the clinician and the parents sepa-
rately. The questionnaires that were filled by the 
parents mainly involved question related to the 
location and the mechanism of pain like low back, 
muscular , shoulder, neck and mid thoracic pain. 
Whereas the questions related to the diagnosed 
musculoskeletal conditions like Thoracic Outlet 
Syndrome, Myofascial pain Syndrome, Fibromyal-
gia, Tendonitis, Carpal Tunnel Syndrome and others 
that participants’ wants to highlight were the part of 
the questionnaire that were  administered by the 
clinicians along with the questions that were asked 
from the parents. Besides that the questions related 
to the demographic information such as age, 
gender, clinical experience,   were also the part of 
the questionnaire. The data was collected only 
once from the participants and all measures had 
been taken to maintain the ethical consideration of 
confidentiality and non-partiality. Besides that all 
the participants were informed that the data would 
be used only for research purpose and the prior 
consent was taken before administering the ques-
tionnaire.

Inclusion and Exclusion Criteria
Inclusion criteria includes clinician and parents that 
were involves in the process of care giving to 
children diagnosed with the conditions like down 
syndrome11, cerebral palsy12, Klinefelter syndrome, 
Autism Spectrum Disorder13 and any other disorder 
that  made the independent movement  of the 
children difficult without their support. Moreover the 

age of the parents as care givers were in between 
20 to 40 years and as clinician they were either a 
Physical therapist or an occupational therapist of 
the same age group as was fixed for the parents, 
whereas all those care givers that had already 
diagnosed systemic diseases like COPD, heart 
disease14, fracture15 or any other disability that 
made them difficult to involve in the process of care 
giving were excluded from the study.

Data Collection Tool
Self-Designed Questionnaire
Self-designed questionnaire was used in this study as 
a data collection tool consisting 33 items. Demo-
graphic data of caregiver included name, age, 
gender (male and female), marital status (unmar-
ried, married, separate, divorced, widow/widower), 
number of children, number of handicap children, 
height and weight of the caregiver, BMI of the care-
giver and age of handicap children. Other compo-
nents of questionnaire included, frequency of 
exercise performed, type of disability of child ( CP, 
lower extremity deformity, spina bifida, polio, 
juvenile idiopathic arthritis, down syndrome, rickets ) 
level of co-operation of child ( non-cooperative, full 
or partial co-operative), type of disability in mother 
(LBP, TOS, MPS, FMS, tendinitis, CTS or any other), 
relapse of WMSD, most affected region due to pain, 
pain severity, duration since onset, duration of 
symptoms and frequency of occurrence in neck, 
shoulder, upper back, lower back, elbow, hands 
and wrist, thigh, knee, feet and ankle. Other ques-
tions were, affecting work performance (mild, mod-
erate, severe affected or unable to work), seeking 
treatment for musculoskeletal pains and use of any 
supportive device while working. All of above ques-
tions were asked from the caregiver to gather 
information about musculoskeletal pains

Ethical Consideration
Ethical approval has been taken from the institu-
tional review board of the concerned hospital 
settings before conducting the research. Moreover, 
an informed consent was given to the participants 
before enrolling them in the study.

RESULTS

The result shows that out of n=187 participants that 
were involves in the process of care giving to the 
physically handicapped children n=95 were 
clinicians out of which n=47 were Physical Therapist 
(PT) and n=48 were Occupational Therapist (OT) 
and n=92 were parents that includes both male and 
female n=46 were male and n=46 were female.
Further out of n= 47 physical therapist n=30 were 
female and n= 17 were male whereas in occupa-
tional therapist as clinician all were females partici-
pants (Table 1)

The cross tab analysis of the data had revealed that 
Work related Musculoskeletal Diseases (WMSDs) 
were found to be prevalent among both the 
clinicians and the parents involved in the care 
giving of physically handicapped children where 
55% of the clinicians included in the study com-
plained for low back pain, 25% were had a diag-
nosed carpal tunnel syndrome, 15% complained for 
thoracic outlet syndrome and whereas 2.5% were 
diagnosed with tendonitis and fibromyalgia
(figure 1).

Further analysis had revealed that the most preva-
lent type of WMSDs that was prevalent among the 
PTs were Low back pain followed by TOS and 
Tendonitis (table 2)

Whereas among Occupational therapist the most 
prevalent WMSDs was found to be Carpal Tunnel 
followed by low back pain and Fibromyalgia Pain 
Syndrome (table 3)

The analysis of the prevalence of WMSDs among 
the parent caregiver revealed that most of the 
parents were suffering from Low back and Shoulder 
pain followed by neck and mid thoracic pain 
(Figure 2)

Chi-square analysis test was further applied to 
determine the association between the age and 
the type of WMSDs that showed no association 
p>0.05 that suggested work related musculoskeletal 
disorder was independent to the age of the partici-
pants (table 4).

The chi-square association between the age of the 
parents and the frequency of the location of 
WMSDs pain had also shown the similar findings 
p>0.05 that further confirmed that work related 
musculoskeletal diseases were found to be 
independent from the age of the participants 
(table 5)

DISCUSSION

The results of the study had revealed that Work 

related musculoskeletal disorders were the most 
prevalent form of occupational diseases that were 
prevalent among the subjects involved in the man-
agement of the physically disabled children. 
Among various types of WMSDs the most common 
that affects the clinician in the Physical Therapy 
setups was the low back pain that affects almost 
48.9% of the Physical therapist involved in the 
clinical settings for the management of Physically 
disabled Children the same form of result was also 
revealed by Liao et al in a study conducted in the 
year 2016 in which it was concluded that Spine 
related Musculoskeletal disease were incidentally 
high among Physical Therapist professional in com-
parison to Occupational Therapist and Pharmacist10 
whereas  the age of the onset in the same study 
was estimated to be 24 years that was the case with 
our study as well in which it was observed that the 
age of the onset of Low back pain related to 
WMSDs was found to be in between 20-25 years in 
both the group that were parents and clinician. 
However, the study conducted by Tinubu et al and 
King et al it was concluded that the onset of WMSD 
were mostly found in the age group of ≤ 30 years16-17. 
The result of our study had also revealed that 
among parents involved in care giving the second 
most prevalent form of WMSDs was shoulder pain as 
the repetitive movement at the level of shoulder 
during lifting and shifting of the patient pulled shoul-
der muscle that may become a source of musculo-
skeletal pain if proper technique of lifting and ergo-
genic aids were not adequately applied the same 
was the finding of S.D. Choi and K. Brings5 review 
article in which they had suggested that proper 
utilization of Ergonomic intervention strategies as 
recommended by Occupational Safety and Health 
Administration (OSHA)18-19 reduces the incidences of 
work related injuries among the patients and 
improves the patient safety parameters. Multiple 
Studies also supported the findings that engineering 
based devices if administered by the health related 
professionals during the shifting and lifting of patient 
reduces the chances of new onsets of musculoskel-
etal pain and disabilities20-21.A studies conducted on 
nurses revealed that ergonomically administered 
intervention strategies when applied by nurses in 
the management of bariatric patients reduces the 
risk of injury among nurses22. The present study had 
also revealed that among Occupational Therapist 
the most common type of musculoskeletal disorder 
was Carpal Tunnel Syndrome that was found to be 
prevalent in 52.08% of the cases the findings suggest 
that as the mechanism of occupational musculo-
skeletal disease depends on the nature of the 
performance of the task justifies the high preva-
lence of CTS among occupational therapist as the 
main task of OTs were highly based on improving 
the functional limitation of patients and managing 

the fine dexterity among the handicapped children 
the repetitive strenuous activity at the level of wrist 
may cause high incidence and prevalence of CTS 
among Occupational therapist. Finally, the results of 
our study revealed no association between age 
and the prevalence and onset of work related 
occupational diseases the findings suggest that as 
the occupational MSDs were mainly associated 
with the level of strenuous repetitive activities that 
were performed by the individual and has no 
connection with the age the findings were similar to 
the findings of Alghadir A et al in which it was 
concluded that age of the respondent was not 
directly linked  with the WMSDs23 however gender 
and occupation had a direct link as female suffer 
more than the male population and occupational 
with greater strenuous activities had a greater 
likelihood of developing WMSDs23-25. The study had 
some limitations as the data was based from those 
institutions of Karachi, Pakistan that are primarily 
involves in the management of children’s with 
disabilities and the Physical and Occupational 
therapist working in those institutions only thus may 
limits the generalizability of results on greater scale 
as the bigger tertiary care hospitals of Karachi were 
not the part of the data collection strategies further 
due to lack of funding and transportation facilities a 
sample of 187 only was taken that may increases 
the chances of statistical errors moreover due to 
lack of awareness among the local population of 
Karachi regarding the importance of research and 
evidence there were few  questionnaires that were 
not properly filled that causes the loss of data at few 
intervals. However our study has some strengths as 
well as the study was first of its type in Karachi, 
Pakistan that had highlighted the prevalence of 
WMSDs among the parents and professionals of 
physically handicapped children. Further the study 
will open a new door for future researches that may 
indeed found to be helpful to get greater evidence 
on larger scale.

CONCLUSION

The study concluded that Work Related musculo-
skeletal disorders were prevalent among the care 
givers of physical handicapped children and was 
found to be equally affecting the parents and the 
clinicians. It was also observed from the data that 
age of the respondents had no association with the 
onset of WMSDs and the repetitive strenuous activi-
ties were the cause of developing the disorder 
among the care givers of physically handicapped 
children. The researcher recommended that more 
studies are required to be conducted in this regard 
on larger effects size so that the generalizability of 
the findings could be better interpreted on larger 
scale.
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ABSTRACT

OBJECTIVES

A Quasi experimental study was performed to evaluate the impact 
of aquatic therapy on sensory modulation in order to improve the 
ADL’s in children with autistic spectrum disorder.

STUDY DESIGN
A Quasi Experimental study.

SAMPLING TECHNIQUE
Convenience sampling technique was used.

STUDY SETTINGS & PARTICIPANTS
This study was conducted in Liaquat National Hospital-Occupation-
al Therapy Peads Unit. The participants were the children with autis-
tic spectrum disorder having sensory modulation disorder.

INTERVENTIONS
56 autistic children were enrolled in this study. Each autistic child was 
first assessed on the basis of sensory profile for sensory deprivation 
and on WeeFIM pediatric functional independence measure for 
activities of daily living. The entire protocol was divided into six 
months of aquatic therapy with a frequency of 3 days a week.

RESULTS
A significant difference was observed in pre and post measurement 
of sensory profile and WeeFIM score measured by paired t-test. The 
p-value is found to be 0.03 on sensory profile and a p-value of 0.02 
on FIM.

CONCLUSION
The findings indicated that the aquatic therapy has good impact on 
sensory modulation for activities of daily living.

KEYWORDS
Hydrotherapy, Sensation Disorder, Functional Independence Mea-
sure, Short Sensory Profile, Autistic Disorder.
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INTRODUCTION

Globally the prevalence of musculoskeletal diseas-
es has steadily been growing during the course of 
last decade leading to an approximately 20% 
increase from the year 2006 to 20161.It has also 
been estimated that 14-17% of the cases referred to 
primary care consultations are related to Musculo-
skeletal disorders2-3. Many of these conditions are 
self-managed but other required treatments while 
some may develop into a chronic condition that 
greatly impede the quality of life and reduces activ-
ity of daily living in the long run4. According to the 
data provided by labor bureau of United States in 
2013 work related musculoskeletal disorders in 
health care setting alone is costing more than 2 
million loss of workdays every year while figuring 
approximately a liability $1billion annually in terms 
of worker compensation cost5. Work Related 
Musculoskeletal Disorders (WRMDs) are listed as 
non-contagious disease and disorders undergo in 
the worker on the musculoskeletal, peripheral 
nerves, and neurovascular systems due to continu-
ous revelation to workplace threats WRMDs are 
known to be a leading occupational problem 
among Physical Therapist and Occupational Thera-
pist but the same also affects the life of all those 
care givers that performs strenuous physical activi-
ties and repetitive performance of the task in the 
management of the physically handicapped 
patient6. According to the study conducted by 
Islam MS et al in 2015 it was observed that low back 
pain is among the most common Work related 
musculoskeletal disorder with the prevalence of 
around 84% followed by pain in the upper back and 
neck that is found to be prevalent in 70% and 65% of 
the cases respecrively7. A study conducted in the 
year 2015 mainly involving the mothers of physically 
handicapped children the most reported health 
care problems that was highlighted involved 
musculoskeletal pain at the level of lower back and 
neck followed by reduced functional ability record-
ed on Gross Motor Functional Classification Scale 
(GMFCS)8. Moreover it was also highlighted in the 
another study that the most common clinical setups 
where the incidences of having the work related 
musculoskeletal disorders are high mainly involved 
three specialized health care department that are 
musculoskeletal out-patients physical therapy 
setups where the estimated incidence of having 
the WMSDs is 31% followed by Neurological Rehabil-
itation department 14% and elderly care depart-
ment 12%9. An interesting finding were observed in 
a study conducted by Liao JC et al in 2016 in which 
the  researchers had compared the risk of develop-
ing the incidence of the new onset of work related 
musculoskeletal spinal disorders among three 
health care professionals that are Physical therapist, 
Occupational therapist and Pharmacist   and it was 
observed that the probability of having Spine relat-
ed musculoskeletal disease during the period of 12 

years are high among physical therapy professional 
0.5 followed by Occupational therapist 0.4 and 
pharmacist 0.2510. Hence the present study is aimed 
to identify the prevalence of Work related Musculo-
skeletal Disorders (WMSDs) among the care givers 
of physically disabled children’s of Karachi, Pakistan 
population.

METHODOLOGY

Study Design
A Cross-Sectional Study was conducted

Sampling Technique
Convenient Sampling Technique was used for the 
recruitment of participant.

Study Setting
The study was conducted in the clinical settings of 
different health care institutions of Karachi that 
were involved in the management of physically 
disabled children like cerebral palsy, Down 
syndrome etc.

DATA COLLECTION PROCEDURE
The study included a sample size of 184 caregivers 
of physically handicapped children; including both 
the parents and the clinicians. Two differently 
self-designed questionnaires were used to gather 
information from the clinician and the parents sepa-
rately. The questionnaires that were filled by the 
parents mainly involved question related to the 
location and the mechanism of pain like low back, 
muscular , shoulder, neck and mid thoracic pain. 
Whereas the questions related to the diagnosed 
musculoskeletal conditions like Thoracic Outlet 
Syndrome, Myofascial pain Syndrome, Fibromyal-
gia, Tendonitis, Carpal Tunnel Syndrome and others 
that participants’ wants to highlight were the part of 
the questionnaire that were  administered by the 
clinicians along with the questions that were asked 
from the parents. Besides that the questions related 
to the demographic information such as age, 
gender, clinical experience,   were also the part of 
the questionnaire. The data was collected only 
once from the participants and all measures had 
been taken to maintain the ethical consideration of 
confidentiality and non-partiality. Besides that all 
the participants were informed that the data would 
be used only for research purpose and the prior 
consent was taken before administering the ques-
tionnaire.

Inclusion and Exclusion Criteria
Inclusion criteria includes clinician and parents that 
were involves in the process of care giving to 
children diagnosed with the conditions like down 
syndrome11, cerebral palsy12, Klinefelter syndrome, 
Autism Spectrum Disorder13 and any other disorder 
that  made the independent movement  of the 
children difficult without their support. Moreover the 

age of the parents as care givers were in between 
20 to 40 years and as clinician they were either a 
Physical therapist or an occupational therapist of 
the same age group as was fixed for the parents, 
whereas all those care givers that had already 
diagnosed systemic diseases like COPD, heart 
disease14, fracture15 or any other disability that 
made them difficult to involve in the process of care 
giving were excluded from the study.

Data Collection Tool
Self-Designed Questionnaire
Self-designed questionnaire was used in this study as 
a data collection tool consisting 33 items. Demo-
graphic data of caregiver included name, age, 
gender (male and female), marital status (unmar-
ried, married, separate, divorced, widow/widower), 
number of children, number of handicap children, 
height and weight of the caregiver, BMI of the care-
giver and age of handicap children. Other compo-
nents of questionnaire included, frequency of 
exercise performed, type of disability of child ( CP, 
lower extremity deformity, spina bifida, polio, 
juvenile idiopathic arthritis, down syndrome, rickets ) 
level of co-operation of child ( non-cooperative, full 
or partial co-operative), type of disability in mother 
(LBP, TOS, MPS, FMS, tendinitis, CTS or any other), 
relapse of WMSD, most affected region due to pain, 
pain severity, duration since onset, duration of 
symptoms and frequency of occurrence in neck, 
shoulder, upper back, lower back, elbow, hands 
and wrist, thigh, knee, feet and ankle. Other ques-
tions were, affecting work performance (mild, mod-
erate, severe affected or unable to work), seeking 
treatment for musculoskeletal pains and use of any 
supportive device while working. All of above ques-
tions were asked from the caregiver to gather 
information about musculoskeletal pains

Ethical Consideration
Ethical approval has been taken from the institu-
tional review board of the concerned hospital 
settings before conducting the research. Moreover, 
an informed consent was given to the participants 
before enrolling them in the study.

RESULTS

The result shows that out of n=187 participants that 
were involves in the process of care giving to the 
physically handicapped children n=95 were 
clinicians out of which n=47 were Physical Therapist 
(PT) and n=48 were Occupational Therapist (OT) 
and n=92 were parents that includes both male and 
female n=46 were male and n=46 were female.
Further out of n= 47 physical therapist n=30 were 
female and n= 17 were male whereas in occupa-
tional therapist as clinician all were females partici-
pants (Table 1)

The cross tab analysis of the data had revealed that 
Work related Musculoskeletal Diseases (WMSDs) 
were found to be prevalent among both the 
clinicians and the parents involved in the care 
giving of physically handicapped children where 
55% of the clinicians included in the study com-
plained for low back pain, 25% were had a diag-
nosed carpal tunnel syndrome, 15% complained for 
thoracic outlet syndrome and whereas 2.5% were 
diagnosed with tendonitis and fibromyalgia
(figure 1).

Further analysis had revealed that the most preva-
lent type of WMSDs that was prevalent among the 
PTs were Low back pain followed by TOS and 
Tendonitis (table 2)

Whereas among Occupational therapist the most 
prevalent WMSDs was found to be Carpal Tunnel 
followed by low back pain and Fibromyalgia Pain 
Syndrome (table 3)

The analysis of the prevalence of WMSDs among 
the parent caregiver revealed that most of the 
parents were suffering from Low back and Shoulder 
pain followed by neck and mid thoracic pain 
(Figure 2)

Chi-square analysis test was further applied to 
determine the association between the age and 
the type of WMSDs that showed no association 
p>0.05 that suggested work related musculoskeletal 
disorder was independent to the age of the partici-
pants (table 4).

The chi-square association between the age of the 
parents and the frequency of the location of 
WMSDs pain had also shown the similar findings 
p>0.05 that further confirmed that work related 
musculoskeletal diseases were found to be 
independent from the age of the participants 
(table 5)

DISCUSSION

The results of the study had revealed that Work 

related musculoskeletal disorders were the most 
prevalent form of occupational diseases that were 
prevalent among the subjects involved in the man-
agement of the physically disabled children. 
Among various types of WMSDs the most common 
that affects the clinician in the Physical Therapy 
setups was the low back pain that affects almost 
48.9% of the Physical therapist involved in the 
clinical settings for the management of Physically 
disabled Children the same form of result was also 
revealed by Liao et al in a study conducted in the 
year 2016 in which it was concluded that Spine 
related Musculoskeletal disease were incidentally 
high among Physical Therapist professional in com-
parison to Occupational Therapist and Pharmacist10 
whereas  the age of the onset in the same study 
was estimated to be 24 years that was the case with 
our study as well in which it was observed that the 
age of the onset of Low back pain related to 
WMSDs was found to be in between 20-25 years in 
both the group that were parents and clinician. 
However, the study conducted by Tinubu et al and 
King et al it was concluded that the onset of WMSD 
were mostly found in the age group of ≤ 30 years16-17. 
The result of our study had also revealed that 
among parents involved in care giving the second 
most prevalent form of WMSDs was shoulder pain as 
the repetitive movement at the level of shoulder 
during lifting and shifting of the patient pulled shoul-
der muscle that may become a source of musculo-
skeletal pain if proper technique of lifting and ergo-
genic aids were not adequately applied the same 
was the finding of S.D. Choi and K. Brings5 review 
article in which they had suggested that proper 
utilization of Ergonomic intervention strategies as 
recommended by Occupational Safety and Health 
Administration (OSHA)18-19 reduces the incidences of 
work related injuries among the patients and 
improves the patient safety parameters. Multiple 
Studies also supported the findings that engineering 
based devices if administered by the health related 
professionals during the shifting and lifting of patient 
reduces the chances of new onsets of musculoskel-
etal pain and disabilities20-21.A studies conducted on 
nurses revealed that ergonomically administered 
intervention strategies when applied by nurses in 
the management of bariatric patients reduces the 
risk of injury among nurses22. The present study had 
also revealed that among Occupational Therapist 
the most common type of musculoskeletal disorder 
was Carpal Tunnel Syndrome that was found to be 
prevalent in 52.08% of the cases the findings suggest 
that as the mechanism of occupational musculo-
skeletal disease depends on the nature of the 
performance of the task justifies the high preva-
lence of CTS among occupational therapist as the 
main task of OTs were highly based on improving 
the functional limitation of patients and managing 

the fine dexterity among the handicapped children 
the repetitive strenuous activity at the level of wrist 
may cause high incidence and prevalence of CTS 
among Occupational therapist. Finally, the results of 
our study revealed no association between age 
and the prevalence and onset of work related 
occupational diseases the findings suggest that as 
the occupational MSDs were mainly associated 
with the level of strenuous repetitive activities that 
were performed by the individual and has no 
connection with the age the findings were similar to 
the findings of Alghadir A et al in which it was 
concluded that age of the respondent was not 
directly linked  with the WMSDs23 however gender 
and occupation had a direct link as female suffer 
more than the male population and occupational 
with greater strenuous activities had a greater 
likelihood of developing WMSDs23-25. The study had 
some limitations as the data was based from those 
institutions of Karachi, Pakistan that are primarily 
involves in the management of children’s with 
disabilities and the Physical and Occupational 
therapist working in those institutions only thus may 
limits the generalizability of results on greater scale 
as the bigger tertiary care hospitals of Karachi were 
not the part of the data collection strategies further 
due to lack of funding and transportation facilities a 
sample of 187 only was taken that may increases 
the chances of statistical errors moreover due to 
lack of awareness among the local population of 
Karachi regarding the importance of research and 
evidence there were few  questionnaires that were 
not properly filled that causes the loss of data at few 
intervals. However our study has some strengths as 
well as the study was first of its type in Karachi, 
Pakistan that had highlighted the prevalence of 
WMSDs among the parents and professionals of 
physically handicapped children. Further the study 
will open a new door for future researches that may 
indeed found to be helpful to get greater evidence 
on larger scale.

CONCLUSION

The study concluded that Work Related musculo-
skeletal disorders were prevalent among the care 
givers of physical handicapped children and was 
found to be equally affecting the parents and the 
clinicians. It was also observed from the data that 
age of the respondents had no association with the 
onset of WMSDs and the repetitive strenuous activi-
ties were the cause of developing the disorder 
among the care givers of physically handicapped 
children. The researcher recommended that more 
studies are required to be conducted in this regard 
on larger effects size so that the generalizability of 
the findings could be better interpreted on larger 
scale.

INTRODUCTION

According to the National Health Statistics Reports, 
Autism spectrum disorder ASD affects 2.24% of 
children1. ASD is a developmental disorder that is 
characterized by difficulties in communication and 
social interaction, along with behavioral rigidity and 
repetitiveness2. Autism child requires a considerable 
number of services to improve behavior and devel-
opmental challenges3. ASD child often observed 
sensory processing difficulties in terms of discrimina-
tion, interpretation, and organization of sensory 
modulation.

Sensory modulation is the capability to maintain 
and grade responses to the environment so that 
sensory input will respond appropriately to the 
demands of daily life4. Children with Autistic spec-
trum disorder has altered sensory modulation. A 
study reported increased sensory responsiveness 
and low sensory integration behavior in autism as 
comparison with other developmental disorder5. 
Sensory modulation dysfunction has a significant 
influence on participation of daily living6.

A study shows that motor development is basic 
need of an autistic children, in this regard the reha-
bilitation centers should focus on children‘s physical 
movements games and sports to achieve better 
proficiency in motor development7. Autistic children 
with different sensory profile usually enjoy calming 
activities, deep pressures, tactile and vestibular 
activities to reduce their sensory problems, stereo-
type behavior and difficulties in daily living task8. 
Water and swimming activities are becoming 
progressively usual activities for children with 
Autism9. Families find swimming most common phys-
ical activity and overall favorite activity in children 
with disabilities10. Water activities help in energizing, 
relaxing and  providing postural support to muscles 
thus allows variety of necessary motor skills to be 
performed that are dependent on an individual’s 
skills level11,12.

According to the study aquatic based exercises 
were found to be time effective approach in com-
parison to land based in improving balance and 
functional outcome13. Further, the concept 
Halliwick exercises of utilizing the body mechanics 
and hydrodynamics that comprises of 4 phases: 
adjust into the water, rotations, control of move-
ment in water, and movement in water were too 
found to be effective in improving the motor and 
functional skills of Cerebral palsy children14. Frenzen 
and Tryniszewiskil in their 14-week of interventional 
strategy concluded that gait velocity, stride length 
and motor function were significantly improved 
among children given intervention on aquatic 
exercises program15. Similarly 12 weeks of hydrother-
apy program was also found to be effective in 
improving motor activity among children with ASD16. 
A survey performed by occupational therapists 

regarding the efficacy of hydrotherapy strategy 
revealed their perception that the strategy was not 
only effective in improving balance but indeed 
found to be effective in improving muscle strength, 
touch toleration, eyecoordination and social 
participation17.

Although the effectiveness of aquatic based 
exercises interventions are found to be proven in 
improving the balance and functional outcome 
among cerebral palsy children but the gaps in 
literature still exist regarding the effectiveness of 
strategy among autistic children. Hence our study is 
aimed to determine the impact of structural six 
weeks of aquatic based exercises program in 
improving the sensory modulation of autistic 
children.

METHODOLOGY

Study Design
It was quasi-experimental study

Study Settings
This study was conducted in Liaquat National Hospi-
tal

Study Duration
8 months

Sampling Method
Non probability convenient based sampling was 
used

Sample Size:
The Sample size of 56

Inclusion Criteria
•  5 to 8 years of diagnosed Autistic Children
•  Able to follow simple commands19.

Exclusion Criteria
Children who has physical disability or decreased 
fitness or unable to walk independently and other 
medical symptoms which can be hinder in their 
performance15.

Data Collection Tool
•  The data tool was sensory profile and Functional 
independence measure WeeFIM for pediatric 
clients.
•  Short Sensory profile used for sensory modulation 
disorder and WeeFIM for activities of daily living.

Short Sensory Profile
A sensory profile is an assessment tool that helps to 
measure the children’s sensory processing on regu-
lar performance. It is a standardized questionnaire 
comprise on 38 statements, all arise from the longer 
sensory profile. It is consist on >125 statements. A 
short sensory profile have 7 categories i.e. move-

ment sensitivity, tactile sensitivity, taste sensitivity, 
visual auditory sensitivity, auditory filtering, under 
responsive seeking, low energy20. The occupational 
therapist rate the child response according to each 
statement on out of 5 points, i.e. (1=always, 2=fre-
quently, 3=occasionally, 4=seldom, 5=never). The 
highest score suggest maximum number of behav-
iors that are in normal limits. This tool is used in 
research to measure the sensory modulation21. The 
reliability of short sensory profile is 0.70-0.90 whereas 
the construct validity of the SSP total and section 
scores ranges from (0.25-0.76)20, 21.

Functional Independence Measure (WeeFIM) 
The Functional Independence Measure for pediat-
ric (WeeFIM) evaluates the functional class of a 
child on the basis of assistance level ,he or she 
requires. The scale consists of 18 items, with two 
parts in it–A motor and B cognition. Each statement 
is scored on out of 7 point ordinal scale. The highest 
the patient gain the score, the more patient is 
independence in daily activities of life. I t measures 
several metrics of functional ability including 
selfcare(feed, groom, bath, dress, and complete 
toileting tasks including the management of bowel 
and bladder), mobility(transfer in/out of a chair or 

wheelchair, on/off a toilet, or in/out of a tub or 
shower, walk, crawl, or use wheelchair; and go up 
and down stairs), and cognition(understands, 
expresses themselves, interacts with peers, solves 
daily problems, and recalls information). WeeFIM 
measures the improvement — or gain — in the 
areas from time to time during therapy.

Data Collection Procedure
The study was conducted on 56 autistic children 
both male and female (17 female, 39 male) aged 
between 5 to 8 years old, were selected among the 
children’s currently receiving therapy sessions at an 
outpatient occupational therapy department. The 
participants were known case of autistic spectrum.

Disorder and having definite difference in sensory 
modulation. The consent was taken from the 
parents/guardians prior to the study. The partici-
pants of study were assessed on Sensory profile to 
assess their sensory modulation, deficits in the 
integration of sensations and WeeFIM to assess their 
Functional independence before and after the 
study. The autistic children were given 45 minutes of 
aquatic therapy thrice a week for six months.

Intervention Protocol
In first week children in group of 6 were allowed to 
do free body movements in water pool bath tub 
swimming pool to reduce their anxiety and to make 
them familiar to it. In the following weeks, each time 
the session was started from 5 min free movements 
after which children were engaged in purposeful 
movements commanded by occupational thera-
pists. The activities in water are designed according 
to purposeful movement. The following 2 months 
were intended to improve the body awareness, 
coordination and body orientation. The 3rd month 
works upon proprioception, bilateral integration 
and motor skills. The 4th month was designed to 
reduce repetitive movements, and improve kines-
thesia, visuopraxis, and auditory feedback. The 5th 
month work on playing skills, interaction, and 
converting verbal
commands into action, whereas the last 6th month 
improve motor planning that incorporated with 
daily activities, complete intervention protocol 
described in Table 1.

Data Analysis
Data was analyzed on SPSS version 20 Pre and Post 
analysis was determined by using paired t-test. 
Level of significance was calculated at 95% CI, 
p-value of < 0.05 was considered significant

Ethical Consideration
Consent form from parents was taken before the 
study to acknowledgment of all the risk during the 
study and to provide assurance of confidentiality. 
Data collection and intervention in the hospital was 
done after taking permission from Head of depart-
ment.

RESULTS

A total of 56 participants within an age group of 5 to 
8 years were recruited in the study. The baseline 
characteristics of the participants has revealed that 
at baseline the mean FIM score was 61.58 ± 9 and 
short sensory profile scoring was 51.48 ±11.10. The 
male and female proportion of the participants in 
the study was 69.6% and 30.3% respectively. 
(Table-2)

After six months of intervention the mean score of 
the participants measured at FEM and Sensory 
profile scale had increase to 66.8 ± 7.8 and 54.98 ± 
11 respectively
(Table -3)

Paired t test analysis of the data revealed that after 
six month of interventional strategies based on 
structured exercises protocol the participants has 
shown a significant mean difference from the base-
line where the value on the FEM score has improved 
from 61.58 ± 9 to 66.8 ± 7.8 with a mean difference 
of 5.22 ± 2.3 at 95% of CI (p= 0.02).  The values on the 
short sensory profiles has also shown a significant 
mean difference from the baseline with a mean 
difference of 3.5 ±1.02 at 95% of CI (p=0.03) where 

the baseline values were 51.48 ± 9 and the values 
obtained at six months were 54.98 ± 11.22

DISCUSSION

The result of our study has revealed that aquatic 
therapy provides a positive effect in improving the 
Functional Independency and Sensory profile of 
children with Autistic spectrum disorder. The results 
were according to the study conducted by Alaniz 
ML in  2017 in which they had concluded that 
even a shorter duration of aquatic therapy had 
provided a significant results in improving the func-
tion independency of the children’s, however their 
limitation was a small sample size23. In another 
study conducted in 2010 it was observed that 
aquatic based structured exercises therapy had 
prolific results in improving the kinesthesia and social 
skills of the participants after 10 weeks session19. 
Yilmaz et al14 has evaluated the motor perfor-
mance through water based exercises observed 
that 10 weeks of hydrotherapy sessions improves 
motor skills among  autism children where endur-
ance, flexibility, speed, power balance and grip 
strength were improved Ennis et al18 in a research 
report concluded that 10 weeks hydrotherapy 
program with intention to increase strength and 
social skills has shown a significant improvement  on 
WOTA (water orientation test)  and peadiatric quali-
ty of life Inventory (Peads-QL). Ballingtonet al report-
ed in a Randomized Controlled trial performed on 
Cerebral palsy children reported a significant 
improvement on Gross motor functional scale 
among the participants whom were intervened on 
aquatic based exercises program in comparison to 
patient in the control group24.  A pilot on children 
with autistic spectrum disorder was performed in 
group aquatic exercise therapy and its effects were 
compared with control group who were asked to 
do their routine schedules activity and it was found 
that children who were given intervention on 
aquatic exercises showed a significant improve-
ment in swimming skills, following a 14 week  of 
programme25. 
The key strength of our study was that it was a first of 
its type in Pakistan that involved the aquatic based 
interventional strategy for the purpose of rehabilita-
tion of autistic children that involved a sample size 
measured at 95% of CI with a 5% of bound of error. 
However the study have some weaknesses as well 
firstly the data was collected from single tertiary 
care hospital of Pakistan that may perhaps limits the 
generalizability of the methodology and second, 
the study include participants from the upper 
middle strata of society that may help in better 
understanding of the findings obtained among the 
children as the parents and the guardian were well 
aware with concepts of the intervention. The 
research however recommends that in future   
randomized controlled trials should be performed 
among in order to get further definite findings of the 
effects of aquatic therapy among the autistic 

population of Pakistan.

CONCLUSION

The study concluded that six months of aquatic 
based intervention strategies showed significant 
results in improving FIM and Short Sensory profile of 
children diagnosed with autistic spectrum disorder.
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INTRODUCTION

Globally the prevalence of musculoskeletal diseas-
es has steadily been growing during the course of 
last decade leading to an approximately 20% 
increase from the year 2006 to 20161.It has also 
been estimated that 14-17% of the cases referred to 
primary care consultations are related to Musculo-
skeletal disorders2-3. Many of these conditions are 
self-managed but other required treatments while 
some may develop into a chronic condition that 
greatly impede the quality of life and reduces activ-
ity of daily living in the long run4. According to the 
data provided by labor bureau of United States in 
2013 work related musculoskeletal disorders in 
health care setting alone is costing more than 2 
million loss of workdays every year while figuring 
approximately a liability $1billion annually in terms 
of worker compensation cost5. Work Related 
Musculoskeletal Disorders (WRMDs) are listed as 
non-contagious disease and disorders undergo in 
the worker on the musculoskeletal, peripheral 
nerves, and neurovascular systems due to continu-
ous revelation to workplace threats WRMDs are 
known to be a leading occupational problem 
among Physical Therapist and Occupational Thera-
pist but the same also affects the life of all those 
care givers that performs strenuous physical activi-
ties and repetitive performance of the task in the 
management of the physically handicapped 
patient6. According to the study conducted by 
Islam MS et al in 2015 it was observed that low back 
pain is among the most common Work related 
musculoskeletal disorder with the prevalence of 
around 84% followed by pain in the upper back and 
neck that is found to be prevalent in 70% and 65% of 
the cases respecrively7. A study conducted in the 
year 2015 mainly involving the mothers of physically 
handicapped children the most reported health 
care problems that was highlighted involved 
musculoskeletal pain at the level of lower back and 
neck followed by reduced functional ability record-
ed on Gross Motor Functional Classification Scale 
(GMFCS)8. Moreover it was also highlighted in the 
another study that the most common clinical setups 
where the incidences of having the work related 
musculoskeletal disorders are high mainly involved 
three specialized health care department that are 
musculoskeletal out-patients physical therapy 
setups where the estimated incidence of having 
the WMSDs is 31% followed by Neurological Rehabil-
itation department 14% and elderly care depart-
ment 12%9. An interesting finding were observed in 
a study conducted by Liao JC et al in 2016 in which 
the  researchers had compared the risk of develop-
ing the incidence of the new onset of work related 
musculoskeletal spinal disorders among three 
health care professionals that are Physical therapist, 
Occupational therapist and Pharmacist   and it was 
observed that the probability of having Spine relat-
ed musculoskeletal disease during the period of 12 

years are high among physical therapy professional 
0.5 followed by Occupational therapist 0.4 and 
pharmacist 0.2510. Hence the present study is aimed 
to identify the prevalence of Work related Musculo-
skeletal Disorders (WMSDs) among the care givers 
of physically disabled children’s of Karachi, Pakistan 
population.

METHODOLOGY

Study Design
A Cross-Sectional Study was conducted

Sampling Technique
Convenient Sampling Technique was used for the 
recruitment of participant.

Study Setting
The study was conducted in the clinical settings of 
different health care institutions of Karachi that 
were involved in the management of physically 
disabled children like cerebral palsy, Down 
syndrome etc.

DATA COLLECTION PROCEDURE
The study included a sample size of 184 caregivers 
of physically handicapped children; including both 
the parents and the clinicians. Two differently 
self-designed questionnaires were used to gather 
information from the clinician and the parents sepa-
rately. The questionnaires that were filled by the 
parents mainly involved question related to the 
location and the mechanism of pain like low back, 
muscular , shoulder, neck and mid thoracic pain. 
Whereas the questions related to the diagnosed 
musculoskeletal conditions like Thoracic Outlet 
Syndrome, Myofascial pain Syndrome, Fibromyal-
gia, Tendonitis, Carpal Tunnel Syndrome and others 
that participants’ wants to highlight were the part of 
the questionnaire that were  administered by the 
clinicians along with the questions that were asked 
from the parents. Besides that the questions related 
to the demographic information such as age, 
gender, clinical experience,   were also the part of 
the questionnaire. The data was collected only 
once from the participants and all measures had 
been taken to maintain the ethical consideration of 
confidentiality and non-partiality. Besides that all 
the participants were informed that the data would 
be used only for research purpose and the prior 
consent was taken before administering the ques-
tionnaire.

Inclusion and Exclusion Criteria
Inclusion criteria includes clinician and parents that 
were involves in the process of care giving to 
children diagnosed with the conditions like down 
syndrome11, cerebral palsy12, Klinefelter syndrome, 
Autism Spectrum Disorder13 and any other disorder 
that  made the independent movement  of the 
children difficult without their support. Moreover the 

age of the parents as care givers were in between 
20 to 40 years and as clinician they were either a 
Physical therapist or an occupational therapist of 
the same age group as was fixed for the parents, 
whereas all those care givers that had already 
diagnosed systemic diseases like COPD, heart 
disease14, fracture15 or any other disability that 
made them difficult to involve in the process of care 
giving were excluded from the study.

Data Collection Tool
Self-Designed Questionnaire
Self-designed questionnaire was used in this study as 
a data collection tool consisting 33 items. Demo-
graphic data of caregiver included name, age, 
gender (male and female), marital status (unmar-
ried, married, separate, divorced, widow/widower), 
number of children, number of handicap children, 
height and weight of the caregiver, BMI of the care-
giver and age of handicap children. Other compo-
nents of questionnaire included, frequency of 
exercise performed, type of disability of child ( CP, 
lower extremity deformity, spina bifida, polio, 
juvenile idiopathic arthritis, down syndrome, rickets ) 
level of co-operation of child ( non-cooperative, full 
or partial co-operative), type of disability in mother 
(LBP, TOS, MPS, FMS, tendinitis, CTS or any other), 
relapse of WMSD, most affected region due to pain, 
pain severity, duration since onset, duration of 
symptoms and frequency of occurrence in neck, 
shoulder, upper back, lower back, elbow, hands 
and wrist, thigh, knee, feet and ankle. Other ques-
tions were, affecting work performance (mild, mod-
erate, severe affected or unable to work), seeking 
treatment for musculoskeletal pains and use of any 
supportive device while working. All of above ques-
tions were asked from the caregiver to gather 
information about musculoskeletal pains

Ethical Consideration
Ethical approval has been taken from the institu-
tional review board of the concerned hospital 
settings before conducting the research. Moreover, 
an informed consent was given to the participants 
before enrolling them in the study.

RESULTS

The result shows that out of n=187 participants that 
were involves in the process of care giving to the 
physically handicapped children n=95 were 
clinicians out of which n=47 were Physical Therapist 
(PT) and n=48 were Occupational Therapist (OT) 
and n=92 were parents that includes both male and 
female n=46 were male and n=46 were female.
Further out of n= 47 physical therapist n=30 were 
female and n= 17 were male whereas in occupa-
tional therapist as clinician all were females partici-
pants (Table 1)

The cross tab analysis of the data had revealed that 
Work related Musculoskeletal Diseases (WMSDs) 
were found to be prevalent among both the 
clinicians and the parents involved in the care 
giving of physically handicapped children where 
55% of the clinicians included in the study com-
plained for low back pain, 25% were had a diag-
nosed carpal tunnel syndrome, 15% complained for 
thoracic outlet syndrome and whereas 2.5% were 
diagnosed with tendonitis and fibromyalgia
(figure 1).

Further analysis had revealed that the most preva-
lent type of WMSDs that was prevalent among the 
PTs were Low back pain followed by TOS and 
Tendonitis (table 2)

Whereas among Occupational therapist the most 
prevalent WMSDs was found to be Carpal Tunnel 
followed by low back pain and Fibromyalgia Pain 
Syndrome (table 3)

The analysis of the prevalence of WMSDs among 
the parent caregiver revealed that most of the 
parents were suffering from Low back and Shoulder 
pain followed by neck and mid thoracic pain 
(Figure 2)

Chi-square analysis test was further applied to 
determine the association between the age and 
the type of WMSDs that showed no association 
p>0.05 that suggested work related musculoskeletal 
disorder was independent to the age of the partici-
pants (table 4).

The chi-square association between the age of the 
parents and the frequency of the location of 
WMSDs pain had also shown the similar findings 
p>0.05 that further confirmed that work related 
musculoskeletal diseases were found to be 
independent from the age of the participants 
(table 5)

DISCUSSION

The results of the study had revealed that Work 

related musculoskeletal disorders were the most 
prevalent form of occupational diseases that were 
prevalent among the subjects involved in the man-
agement of the physically disabled children. 
Among various types of WMSDs the most common 
that affects the clinician in the Physical Therapy 
setups was the low back pain that affects almost 
48.9% of the Physical therapist involved in the 
clinical settings for the management of Physically 
disabled Children the same form of result was also 
revealed by Liao et al in a study conducted in the 
year 2016 in which it was concluded that Spine 
related Musculoskeletal disease were incidentally 
high among Physical Therapist professional in com-
parison to Occupational Therapist and Pharmacist10 
whereas  the age of the onset in the same study 
was estimated to be 24 years that was the case with 
our study as well in which it was observed that the 
age of the onset of Low back pain related to 
WMSDs was found to be in between 20-25 years in 
both the group that were parents and clinician. 
However, the study conducted by Tinubu et al and 
King et al it was concluded that the onset of WMSD 
were mostly found in the age group of ≤ 30 years16-17. 
The result of our study had also revealed that 
among parents involved in care giving the second 
most prevalent form of WMSDs was shoulder pain as 
the repetitive movement at the level of shoulder 
during lifting and shifting of the patient pulled shoul-
der muscle that may become a source of musculo-
skeletal pain if proper technique of lifting and ergo-
genic aids were not adequately applied the same 
was the finding of S.D. Choi and K. Brings5 review 
article in which they had suggested that proper 
utilization of Ergonomic intervention strategies as 
recommended by Occupational Safety and Health 
Administration (OSHA)18-19 reduces the incidences of 
work related injuries among the patients and 
improves the patient safety parameters. Multiple 
Studies also supported the findings that engineering 
based devices if administered by the health related 
professionals during the shifting and lifting of patient 
reduces the chances of new onsets of musculoskel-
etal pain and disabilities20-21.A studies conducted on 
nurses revealed that ergonomically administered 
intervention strategies when applied by nurses in 
the management of bariatric patients reduces the 
risk of injury among nurses22. The present study had 
also revealed that among Occupational Therapist 
the most common type of musculoskeletal disorder 
was Carpal Tunnel Syndrome that was found to be 
prevalent in 52.08% of the cases the findings suggest 
that as the mechanism of occupational musculo-
skeletal disease depends on the nature of the 
performance of the task justifies the high preva-
lence of CTS among occupational therapist as the 
main task of OTs were highly based on improving 
the functional limitation of patients and managing 

the fine dexterity among the handicapped children 
the repetitive strenuous activity at the level of wrist 
may cause high incidence and prevalence of CTS 
among Occupational therapist. Finally, the results of 
our study revealed no association between age 
and the prevalence and onset of work related 
occupational diseases the findings suggest that as 
the occupational MSDs were mainly associated 
with the level of strenuous repetitive activities that 
were performed by the individual and has no 
connection with the age the findings were similar to 
the findings of Alghadir A et al in which it was 
concluded that age of the respondent was not 
directly linked  with the WMSDs23 however gender 
and occupation had a direct link as female suffer 
more than the male population and occupational 
with greater strenuous activities had a greater 
likelihood of developing WMSDs23-25. The study had 
some limitations as the data was based from those 
institutions of Karachi, Pakistan that are primarily 
involves in the management of children’s with 
disabilities and the Physical and Occupational 
therapist working in those institutions only thus may 
limits the generalizability of results on greater scale 
as the bigger tertiary care hospitals of Karachi were 
not the part of the data collection strategies further 
due to lack of funding and transportation facilities a 
sample of 187 only was taken that may increases 
the chances of statistical errors moreover due to 
lack of awareness among the local population of 
Karachi regarding the importance of research and 
evidence there were few  questionnaires that were 
not properly filled that causes the loss of data at few 
intervals. However our study has some strengths as 
well as the study was first of its type in Karachi, 
Pakistan that had highlighted the prevalence of 
WMSDs among the parents and professionals of 
physically handicapped children. Further the study 
will open a new door for future researches that may 
indeed found to be helpful to get greater evidence 
on larger scale.

CONCLUSION

The study concluded that Work Related musculo-
skeletal disorders were prevalent among the care 
givers of physical handicapped children and was 
found to be equally affecting the parents and the 
clinicians. It was also observed from the data that 
age of the respondents had no association with the 
onset of WMSDs and the repetitive strenuous activi-
ties were the cause of developing the disorder 
among the care givers of physically handicapped 
children. The researcher recommended that more 
studies are required to be conducted in this regard 
on larger effects size so that the generalizability of 
the findings could be better interpreted on larger 
scale.

INTRODUCTION

According to the National Health Statistics Reports, 
Autism spectrum disorder ASD affects 2.24% of 
children1. ASD is a developmental disorder that is 
characterized by difficulties in communication and 
social interaction, along with behavioral rigidity and 
repetitiveness2. Autism child requires a considerable 
number of services to improve behavior and devel-
opmental challenges3. ASD child often observed 
sensory processing difficulties in terms of discrimina-
tion, interpretation, and organization of sensory 
modulation.

Sensory modulation is the capability to maintain 
and grade responses to the environment so that 
sensory input will respond appropriately to the 
demands of daily life4. Children with Autistic spec-
trum disorder has altered sensory modulation. A 
study reported increased sensory responsiveness 
and low sensory integration behavior in autism as 
comparison with other developmental disorder5. 
Sensory modulation dysfunction has a significant 
influence on participation of daily living6.

A study shows that motor development is basic 
need of an autistic children, in this regard the reha-
bilitation centers should focus on children‘s physical 
movements games and sports to achieve better 
proficiency in motor development7. Autistic children 
with different sensory profile usually enjoy calming 
activities, deep pressures, tactile and vestibular 
activities to reduce their sensory problems, stereo-
type behavior and difficulties in daily living task8. 
Water and swimming activities are becoming 
progressively usual activities for children with 
Autism9. Families find swimming most common phys-
ical activity and overall favorite activity in children 
with disabilities10. Water activities help in energizing, 
relaxing and  providing postural support to muscles 
thus allows variety of necessary motor skills to be 
performed that are dependent on an individual’s 
skills level11,12.

According to the study aquatic based exercises 
were found to be time effective approach in com-
parison to land based in improving balance and 
functional outcome13. Further, the concept 
Halliwick exercises of utilizing the body mechanics 
and hydrodynamics that comprises of 4 phases: 
adjust into the water, rotations, control of move-
ment in water, and movement in water were too 
found to be effective in improving the motor and 
functional skills of Cerebral palsy children14. Frenzen 
and Tryniszewiskil in their 14-week of interventional 
strategy concluded that gait velocity, stride length 
and motor function were significantly improved 
among children given intervention on aquatic 
exercises program15. Similarly 12 weeks of hydrother-
apy program was also found to be effective in 
improving motor activity among children with ASD16. 
A survey performed by occupational therapists 

regarding the efficacy of hydrotherapy strategy 
revealed their perception that the strategy was not 
only effective in improving balance but indeed 
found to be effective in improving muscle strength, 
touch toleration, eyecoordination and social 
participation17.

Although the effectiveness of aquatic based 
exercises interventions are found to be proven in 
improving the balance and functional outcome 
among cerebral palsy children but the gaps in 
literature still exist regarding the effectiveness of 
strategy among autistic children. Hence our study is 
aimed to determine the impact of structural six 
weeks of aquatic based exercises program in 
improving the sensory modulation of autistic 
children.

METHODOLOGY

Study Design
It was quasi-experimental study

Study Settings
This study was conducted in Liaquat National Hospi-
tal

Study Duration
8 months

Sampling Method
Non probability convenient based sampling was 
used

Sample Size:
The Sample size of 56

Inclusion Criteria
•  5 to 8 years of diagnosed Autistic Children
•  Able to follow simple commands19.

Exclusion Criteria
Children who has physical disability or decreased 
fitness or unable to walk independently and other 
medical symptoms which can be hinder in their 
performance15.

Data Collection Tool
•  The data tool was sensory profile and Functional 
independence measure WeeFIM for pediatric 
clients.
•  Short Sensory profile used for sensory modulation 
disorder and WeeFIM for activities of daily living.

Short Sensory Profile
A sensory profile is an assessment tool that helps to 
measure the children’s sensory processing on regu-
lar performance. It is a standardized questionnaire 
comprise on 38 statements, all arise from the longer 
sensory profile. It is consist on >125 statements. A 
short sensory profile have 7 categories i.e. move-

ment sensitivity, tactile sensitivity, taste sensitivity, 
visual auditory sensitivity, auditory filtering, under 
responsive seeking, low energy20. The occupational 
therapist rate the child response according to each 
statement on out of 5 points, i.e. (1=always, 2=fre-
quently, 3=occasionally, 4=seldom, 5=never). The 
highest score suggest maximum number of behav-
iors that are in normal limits. This tool is used in 
research to measure the sensory modulation21. The 
reliability of short sensory profile is 0.70-0.90 whereas 
the construct validity of the SSP total and section 
scores ranges from (0.25-0.76)20, 21.

Functional Independence Measure (WeeFIM) 
The Functional Independence Measure for pediat-
ric (WeeFIM) evaluates the functional class of a 
child on the basis of assistance level ,he or she 
requires. The scale consists of 18 items, with two 
parts in it–A motor and B cognition. Each statement 
is scored on out of 7 point ordinal scale. The highest 
the patient gain the score, the more patient is 
independence in daily activities of life. I t measures 
several metrics of functional ability including 
selfcare(feed, groom, bath, dress, and complete 
toileting tasks including the management of bowel 
and bladder), mobility(transfer in/out of a chair or 

wheelchair, on/off a toilet, or in/out of a tub or 
shower, walk, crawl, or use wheelchair; and go up 
and down stairs), and cognition(understands, 
expresses themselves, interacts with peers, solves 
daily problems, and recalls information). WeeFIM 
measures the improvement — or gain — in the 
areas from time to time during therapy.

Data Collection Procedure
The study was conducted on 56 autistic children 
both male and female (17 female, 39 male) aged 
between 5 to 8 years old, were selected among the 
children’s currently receiving therapy sessions at an 
outpatient occupational therapy department. The 
participants were known case of autistic spectrum.

Disorder and having definite difference in sensory 
modulation. The consent was taken from the 
parents/guardians prior to the study. The partici-
pants of study were assessed on Sensory profile to 
assess their sensory modulation, deficits in the 
integration of sensations and WeeFIM to assess their 
Functional independence before and after the 
study. The autistic children were given 45 minutes of 
aquatic therapy thrice a week for six months.

Intervention Protocol
In first week children in group of 6 were allowed to 
do free body movements in water pool bath tub 
swimming pool to reduce their anxiety and to make 
them familiar to it. In the following weeks, each time 
the session was started from 5 min free movements 
after which children were engaged in purposeful 
movements commanded by occupational thera-
pists. The activities in water are designed according 
to purposeful movement. The following 2 months 
were intended to improve the body awareness, 
coordination and body orientation. The 3rd month 
works upon proprioception, bilateral integration 
and motor skills. The 4th month was designed to 
reduce repetitive movements, and improve kines-
thesia, visuopraxis, and auditory feedback. The 5th 
month work on playing skills, interaction, and 
converting verbal
commands into action, whereas the last 6th month 
improve motor planning that incorporated with 
daily activities, complete intervention protocol 
described in Table 1.

Data Analysis
Data was analyzed on SPSS version 20 Pre and Post 
analysis was determined by using paired t-test. 
Level of significance was calculated at 95% CI, 
p-value of < 0.05 was considered significant

Ethical Consideration
Consent form from parents was taken before the 
study to acknowledgment of all the risk during the 
study and to provide assurance of confidentiality. 
Data collection and intervention in the hospital was 
done after taking permission from Head of depart-
ment.

RESULTS

A total of 56 participants within an age group of 5 to 
8 years were recruited in the study. The baseline 
characteristics of the participants has revealed that 
at baseline the mean FIM score was 61.58 ± 9 and 
short sensory profile scoring was 51.48 ±11.10. The 
male and female proportion of the participants in 
the study was 69.6% and 30.3% respectively. 
(Table-2)

After six months of intervention the mean score of 
the participants measured at FEM and Sensory 
profile scale had increase to 66.8 ± 7.8 and 54.98 ± 
11 respectively
(Table -3)

Paired t test analysis of the data revealed that after 
six month of interventional strategies based on 
structured exercises protocol the participants has 
shown a significant mean difference from the base-
line where the value on the FEM score has improved 
from 61.58 ± 9 to 66.8 ± 7.8 with a mean difference 
of 5.22 ± 2.3 at 95% of CI (p= 0.02).  The values on the 
short sensory profiles has also shown a significant 
mean difference from the baseline with a mean 
difference of 3.5 ±1.02 at 95% of CI (p=0.03) where 

the baseline values were 51.48 ± 9 and the values 
obtained at six months were 54.98 ± 11.22

DISCUSSION

The result of our study has revealed that aquatic 
therapy provides a positive effect in improving the 
Functional Independency and Sensory profile of 
children with Autistic spectrum disorder. The results 
were according to the study conducted by Alaniz 
ML in  2017 in which they had concluded that 
even a shorter duration of aquatic therapy had 
provided a significant results in improving the func-
tion independency of the children’s, however their 
limitation was a small sample size23. In another 
study conducted in 2010 it was observed that 
aquatic based structured exercises therapy had 
prolific results in improving the kinesthesia and social 
skills of the participants after 10 weeks session19. 
Yilmaz et al14 has evaluated the motor perfor-
mance through water based exercises observed 
that 10 weeks of hydrotherapy sessions improves 
motor skills among  autism children where endur-
ance, flexibility, speed, power balance and grip 
strength were improved Ennis et al18 in a research 
report concluded that 10 weeks hydrotherapy 
program with intention to increase strength and 
social skills has shown a significant improvement  on 
WOTA (water orientation test)  and peadiatric quali-
ty of life Inventory (Peads-QL). Ballingtonet al report-
ed in a Randomized Controlled trial performed on 
Cerebral palsy children reported a significant 
improvement on Gross motor functional scale 
among the participants whom were intervened on 
aquatic based exercises program in comparison to 
patient in the control group24.  A pilot on children 
with autistic spectrum disorder was performed in 
group aquatic exercise therapy and its effects were 
compared with control group who were asked to 
do their routine schedules activity and it was found 
that children who were given intervention on 
aquatic exercises showed a significant improve-
ment in swimming skills, following a 14 week  of 
programme25. 
The key strength of our study was that it was a first of 
its type in Pakistan that involved the aquatic based 
interventional strategy for the purpose of rehabilita-
tion of autistic children that involved a sample size 
measured at 95% of CI with a 5% of bound of error. 
However the study have some weaknesses as well 
firstly the data was collected from single tertiary 
care hospital of Pakistan that may perhaps limits the 
generalizability of the methodology and second, 
the study include participants from the upper 
middle strata of society that may help in better 
understanding of the findings obtained among the 
children as the parents and the guardian were well 
aware with concepts of the intervention. The 
research however recommends that in future   
randomized controlled trials should be performed 
among in order to get further definite findings of the 
effects of aquatic therapy among the autistic 

population of Pakistan.

CONCLUSION

The study concluded that six months of aquatic 
based intervention strategies showed significant 
results in improving FIM and Short Sensory profile of 
children diagnosed with autistic spectrum disorder.
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Table 1. Shows Complete Intervention Protocol

Activity Time PurposeMonth

Free body movement
while immersed in waterWeek 1

Month
1 & 2

Month 3

Drilling and flapping
from upper and lower

limb

Overhead reaching the
cone and staking it on

the cone in water

collecting floating
balls in the basket

Passing through the
floating swim rings

Water gun activity

Turning around

Throwing and catching
the ball

Imitating  therapist's
 movements

/one-to-two instruction

To promote calmness through
water pressure and enhance
acquaintance with aquatic

environment

Improve  body awareness and
interaction with the context 

Improve Bilateral Coordination,
eye to hand, reaching, grasp

 and spatial awareness

Improve figure ground perception

improves body orientation Facilitates
AD L such as putting shirt over head

Bilateral integration of body

Improves bilateral integration

Improve eye hand coordination
and targeting and proprioception

Improves motor perception
and motor execution skills.

Improve perception of somatic 
Perception of arms positions

and movements.

45 min

15 min

10 min

10 min

10 min

10 min

2 min with
breaks

15 min

20 min
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INTRODUCTION

Globally the prevalence of musculoskeletal diseas-
es has steadily been growing during the course of 
last decade leading to an approximately 20% 
increase from the year 2006 to 20161.It has also 
been estimated that 14-17% of the cases referred to 
primary care consultations are related to Musculo-
skeletal disorders2-3. Many of these conditions are 
self-managed but other required treatments while 
some may develop into a chronic condition that 
greatly impede the quality of life and reduces activ-
ity of daily living in the long run4. According to the 
data provided by labor bureau of United States in 
2013 work related musculoskeletal disorders in 
health care setting alone is costing more than 2 
million loss of workdays every year while figuring 
approximately a liability $1billion annually in terms 
of worker compensation cost5. Work Related 
Musculoskeletal Disorders (WRMDs) are listed as 
non-contagious disease and disorders undergo in 
the worker on the musculoskeletal, peripheral 
nerves, and neurovascular systems due to continu-
ous revelation to workplace threats WRMDs are 
known to be a leading occupational problem 
among Physical Therapist and Occupational Thera-
pist but the same also affects the life of all those 
care givers that performs strenuous physical activi-
ties and repetitive performance of the task in the 
management of the physically handicapped 
patient6. According to the study conducted by 
Islam MS et al in 2015 it was observed that low back 
pain is among the most common Work related 
musculoskeletal disorder with the prevalence of 
around 84% followed by pain in the upper back and 
neck that is found to be prevalent in 70% and 65% of 
the cases respecrively7. A study conducted in the 
year 2015 mainly involving the mothers of physically 
handicapped children the most reported health 
care problems that was highlighted involved 
musculoskeletal pain at the level of lower back and 
neck followed by reduced functional ability record-
ed on Gross Motor Functional Classification Scale 
(GMFCS)8. Moreover it was also highlighted in the 
another study that the most common clinical setups 
where the incidences of having the work related 
musculoskeletal disorders are high mainly involved 
three specialized health care department that are 
musculoskeletal out-patients physical therapy 
setups where the estimated incidence of having 
the WMSDs is 31% followed by Neurological Rehabil-
itation department 14% and elderly care depart-
ment 12%9. An interesting finding were observed in 
a study conducted by Liao JC et al in 2016 in which 
the  researchers had compared the risk of develop-
ing the incidence of the new onset of work related 
musculoskeletal spinal disorders among three 
health care professionals that are Physical therapist, 
Occupational therapist and Pharmacist   and it was 
observed that the probability of having Spine relat-
ed musculoskeletal disease during the period of 12 

years are high among physical therapy professional 
0.5 followed by Occupational therapist 0.4 and 
pharmacist 0.2510. Hence the present study is aimed 
to identify the prevalence of Work related Musculo-
skeletal Disorders (WMSDs) among the care givers 
of physically disabled children’s of Karachi, Pakistan 
population.

METHODOLOGY

Study Design
A Cross-Sectional Study was conducted

Sampling Technique
Convenient Sampling Technique was used for the 
recruitment of participant.

Study Setting
The study was conducted in the clinical settings of 
different health care institutions of Karachi that 
were involved in the management of physically 
disabled children like cerebral palsy, Down 
syndrome etc.

DATA COLLECTION PROCEDURE
The study included a sample size of 184 caregivers 
of physically handicapped children; including both 
the parents and the clinicians. Two differently 
self-designed questionnaires were used to gather 
information from the clinician and the parents sepa-
rately. The questionnaires that were filled by the 
parents mainly involved question related to the 
location and the mechanism of pain like low back, 
muscular , shoulder, neck and mid thoracic pain. 
Whereas the questions related to the diagnosed 
musculoskeletal conditions like Thoracic Outlet 
Syndrome, Myofascial pain Syndrome, Fibromyal-
gia, Tendonitis, Carpal Tunnel Syndrome and others 
that participants’ wants to highlight were the part of 
the questionnaire that were  administered by the 
clinicians along with the questions that were asked 
from the parents. Besides that the questions related 
to the demographic information such as age, 
gender, clinical experience,   were also the part of 
the questionnaire. The data was collected only 
once from the participants and all measures had 
been taken to maintain the ethical consideration of 
confidentiality and non-partiality. Besides that all 
the participants were informed that the data would 
be used only for research purpose and the prior 
consent was taken before administering the ques-
tionnaire.

Inclusion and Exclusion Criteria
Inclusion criteria includes clinician and parents that 
were involves in the process of care giving to 
children diagnosed with the conditions like down 
syndrome11, cerebral palsy12, Klinefelter syndrome, 
Autism Spectrum Disorder13 and any other disorder 
that  made the independent movement  of the 
children difficult without their support. Moreover the 

age of the parents as care givers were in between 
20 to 40 years and as clinician they were either a 
Physical therapist or an occupational therapist of 
the same age group as was fixed for the parents, 
whereas all those care givers that had already 
diagnosed systemic diseases like COPD, heart 
disease14, fracture15 or any other disability that 
made them difficult to involve in the process of care 
giving were excluded from the study.

Data Collection Tool
Self-Designed Questionnaire
Self-designed questionnaire was used in this study as 
a data collection tool consisting 33 items. Demo-
graphic data of caregiver included name, age, 
gender (male and female), marital status (unmar-
ried, married, separate, divorced, widow/widower), 
number of children, number of handicap children, 
height and weight of the caregiver, BMI of the care-
giver and age of handicap children. Other compo-
nents of questionnaire included, frequency of 
exercise performed, type of disability of child ( CP, 
lower extremity deformity, spina bifida, polio, 
juvenile idiopathic arthritis, down syndrome, rickets ) 
level of co-operation of child ( non-cooperative, full 
or partial co-operative), type of disability in mother 
(LBP, TOS, MPS, FMS, tendinitis, CTS or any other), 
relapse of WMSD, most affected region due to pain, 
pain severity, duration since onset, duration of 
symptoms and frequency of occurrence in neck, 
shoulder, upper back, lower back, elbow, hands 
and wrist, thigh, knee, feet and ankle. Other ques-
tions were, affecting work performance (mild, mod-
erate, severe affected or unable to work), seeking 
treatment for musculoskeletal pains and use of any 
supportive device while working. All of above ques-
tions were asked from the caregiver to gather 
information about musculoskeletal pains

Ethical Consideration
Ethical approval has been taken from the institu-
tional review board of the concerned hospital 
settings before conducting the research. Moreover, 
an informed consent was given to the participants 
before enrolling them in the study.

RESULTS

The result shows that out of n=187 participants that 
were involves in the process of care giving to the 
physically handicapped children n=95 were 
clinicians out of which n=47 were Physical Therapist 
(PT) and n=48 were Occupational Therapist (OT) 
and n=92 were parents that includes both male and 
female n=46 were male and n=46 were female.
Further out of n= 47 physical therapist n=30 were 
female and n= 17 were male whereas in occupa-
tional therapist as clinician all were females partici-
pants (Table 1)

The cross tab analysis of the data had revealed that 
Work related Musculoskeletal Diseases (WMSDs) 
were found to be prevalent among both the 
clinicians and the parents involved in the care 
giving of physically handicapped children where 
55% of the clinicians included in the study com-
plained for low back pain, 25% were had a diag-
nosed carpal tunnel syndrome, 15% complained for 
thoracic outlet syndrome and whereas 2.5% were 
diagnosed with tendonitis and fibromyalgia
(figure 1).

Further analysis had revealed that the most preva-
lent type of WMSDs that was prevalent among the 
PTs were Low back pain followed by TOS and 
Tendonitis (table 2)

Whereas among Occupational therapist the most 
prevalent WMSDs was found to be Carpal Tunnel 
followed by low back pain and Fibromyalgia Pain 
Syndrome (table 3)

The analysis of the prevalence of WMSDs among 
the parent caregiver revealed that most of the 
parents were suffering from Low back and Shoulder 
pain followed by neck and mid thoracic pain 
(Figure 2)

Chi-square analysis test was further applied to 
determine the association between the age and 
the type of WMSDs that showed no association 
p>0.05 that suggested work related musculoskeletal 
disorder was independent to the age of the partici-
pants (table 4).

The chi-square association between the age of the 
parents and the frequency of the location of 
WMSDs pain had also shown the similar findings 
p>0.05 that further confirmed that work related 
musculoskeletal diseases were found to be 
independent from the age of the participants 
(table 5)

DISCUSSION

The results of the study had revealed that Work 

related musculoskeletal disorders were the most 
prevalent form of occupational diseases that were 
prevalent among the subjects involved in the man-
agement of the physically disabled children. 
Among various types of WMSDs the most common 
that affects the clinician in the Physical Therapy 
setups was the low back pain that affects almost 
48.9% of the Physical therapist involved in the 
clinical settings for the management of Physically 
disabled Children the same form of result was also 
revealed by Liao et al in a study conducted in the 
year 2016 in which it was concluded that Spine 
related Musculoskeletal disease were incidentally 
high among Physical Therapist professional in com-
parison to Occupational Therapist and Pharmacist10 
whereas  the age of the onset in the same study 
was estimated to be 24 years that was the case with 
our study as well in which it was observed that the 
age of the onset of Low back pain related to 
WMSDs was found to be in between 20-25 years in 
both the group that were parents and clinician. 
However, the study conducted by Tinubu et al and 
King et al it was concluded that the onset of WMSD 
were mostly found in the age group of ≤ 30 years16-17. 
The result of our study had also revealed that 
among parents involved in care giving the second 
most prevalent form of WMSDs was shoulder pain as 
the repetitive movement at the level of shoulder 
during lifting and shifting of the patient pulled shoul-
der muscle that may become a source of musculo-
skeletal pain if proper technique of lifting and ergo-
genic aids were not adequately applied the same 
was the finding of S.D. Choi and K. Brings5 review 
article in which they had suggested that proper 
utilization of Ergonomic intervention strategies as 
recommended by Occupational Safety and Health 
Administration (OSHA)18-19 reduces the incidences of 
work related injuries among the patients and 
improves the patient safety parameters. Multiple 
Studies also supported the findings that engineering 
based devices if administered by the health related 
professionals during the shifting and lifting of patient 
reduces the chances of new onsets of musculoskel-
etal pain and disabilities20-21.A studies conducted on 
nurses revealed that ergonomically administered 
intervention strategies when applied by nurses in 
the management of bariatric patients reduces the 
risk of injury among nurses22. The present study had 
also revealed that among Occupational Therapist 
the most common type of musculoskeletal disorder 
was Carpal Tunnel Syndrome that was found to be 
prevalent in 52.08% of the cases the findings suggest 
that as the mechanism of occupational musculo-
skeletal disease depends on the nature of the 
performance of the task justifies the high preva-
lence of CTS among occupational therapist as the 
main task of OTs were highly based on improving 
the functional limitation of patients and managing 

the fine dexterity among the handicapped children 
the repetitive strenuous activity at the level of wrist 
may cause high incidence and prevalence of CTS 
among Occupational therapist. Finally, the results of 
our study revealed no association between age 
and the prevalence and onset of work related 
occupational diseases the findings suggest that as 
the occupational MSDs were mainly associated 
with the level of strenuous repetitive activities that 
were performed by the individual and has no 
connection with the age the findings were similar to 
the findings of Alghadir A et al in which it was 
concluded that age of the respondent was not 
directly linked  with the WMSDs23 however gender 
and occupation had a direct link as female suffer 
more than the male population and occupational 
with greater strenuous activities had a greater 
likelihood of developing WMSDs23-25. The study had 
some limitations as the data was based from those 
institutions of Karachi, Pakistan that are primarily 
involves in the management of children’s with 
disabilities and the Physical and Occupational 
therapist working in those institutions only thus may 
limits the generalizability of results on greater scale 
as the bigger tertiary care hospitals of Karachi were 
not the part of the data collection strategies further 
due to lack of funding and transportation facilities a 
sample of 187 only was taken that may increases 
the chances of statistical errors moreover due to 
lack of awareness among the local population of 
Karachi regarding the importance of research and 
evidence there were few  questionnaires that were 
not properly filled that causes the loss of data at few 
intervals. However our study has some strengths as 
well as the study was first of its type in Karachi, 
Pakistan that had highlighted the prevalence of 
WMSDs among the parents and professionals of 
physically handicapped children. Further the study 
will open a new door for future researches that may 
indeed found to be helpful to get greater evidence 
on larger scale.

CONCLUSION

The study concluded that Work Related musculo-
skeletal disorders were prevalent among the care 
givers of physical handicapped children and was 
found to be equally affecting the parents and the 
clinicians. It was also observed from the data that 
age of the respondents had no association with the 
onset of WMSDs and the repetitive strenuous activi-
ties were the cause of developing the disorder 
among the care givers of physically handicapped 
children. The researcher recommended that more 
studies are required to be conducted in this regard 
on larger effects size so that the generalizability of 
the findings could be better interpreted on larger 
scale.

INTRODUCTION

According to the National Health Statistics Reports, 
Autism spectrum disorder ASD affects 2.24% of 
children1. ASD is a developmental disorder that is 
characterized by difficulties in communication and 
social interaction, along with behavioral rigidity and 
repetitiveness2. Autism child requires a considerable 
number of services to improve behavior and devel-
opmental challenges3. ASD child often observed 
sensory processing difficulties in terms of discrimina-
tion, interpretation, and organization of sensory 
modulation.

Sensory modulation is the capability to maintain 
and grade responses to the environment so that 
sensory input will respond appropriately to the 
demands of daily life4. Children with Autistic spec-
trum disorder has altered sensory modulation. A 
study reported increased sensory responsiveness 
and low sensory integration behavior in autism as 
comparison with other developmental disorder5. 
Sensory modulation dysfunction has a significant 
influence on participation of daily living6.

A study shows that motor development is basic 
need of an autistic children, in this regard the reha-
bilitation centers should focus on children‘s physical 
movements games and sports to achieve better 
proficiency in motor development7. Autistic children 
with different sensory profile usually enjoy calming 
activities, deep pressures, tactile and vestibular 
activities to reduce their sensory problems, stereo-
type behavior and difficulties in daily living task8. 
Water and swimming activities are becoming 
progressively usual activities for children with 
Autism9. Families find swimming most common phys-
ical activity and overall favorite activity in children 
with disabilities10. Water activities help in energizing, 
relaxing and  providing postural support to muscles 
thus allows variety of necessary motor skills to be 
performed that are dependent on an individual’s 
skills level11,12.

According to the study aquatic based exercises 
were found to be time effective approach in com-
parison to land based in improving balance and 
functional outcome13. Further, the concept 
Halliwick exercises of utilizing the body mechanics 
and hydrodynamics that comprises of 4 phases: 
adjust into the water, rotations, control of move-
ment in water, and movement in water were too 
found to be effective in improving the motor and 
functional skills of Cerebral palsy children14. Frenzen 
and Tryniszewiskil in their 14-week of interventional 
strategy concluded that gait velocity, stride length 
and motor function were significantly improved 
among children given intervention on aquatic 
exercises program15. Similarly 12 weeks of hydrother-
apy program was also found to be effective in 
improving motor activity among children with ASD16. 
A survey performed by occupational therapists 

regarding the efficacy of hydrotherapy strategy 
revealed their perception that the strategy was not 
only effective in improving balance but indeed 
found to be effective in improving muscle strength, 
touch toleration, eyecoordination and social 
participation17.

Although the effectiveness of aquatic based 
exercises interventions are found to be proven in 
improving the balance and functional outcome 
among cerebral palsy children but the gaps in 
literature still exist regarding the effectiveness of 
strategy among autistic children. Hence our study is 
aimed to determine the impact of structural six 
weeks of aquatic based exercises program in 
improving the sensory modulation of autistic 
children.

METHODOLOGY

Study Design
It was quasi-experimental study

Study Settings
This study was conducted in Liaquat National Hospi-
tal

Study Duration
8 months

Sampling Method
Non probability convenient based sampling was 
used

Sample Size:
The Sample size of 56

Inclusion Criteria
•  5 to 8 years of diagnosed Autistic Children
•  Able to follow simple commands19.

Exclusion Criteria
Children who has physical disability or decreased 
fitness or unable to walk independently and other 
medical symptoms which can be hinder in their 
performance15.

Data Collection Tool
•  The data tool was sensory profile and Functional 
independence measure WeeFIM for pediatric 
clients.
•  Short Sensory profile used for sensory modulation 
disorder and WeeFIM for activities of daily living.

Short Sensory Profile
A sensory profile is an assessment tool that helps to 
measure the children’s sensory processing on regu-
lar performance. It is a standardized questionnaire 
comprise on 38 statements, all arise from the longer 
sensory profile. It is consist on >125 statements. A 
short sensory profile have 7 categories i.e. move-

ment sensitivity, tactile sensitivity, taste sensitivity, 
visual auditory sensitivity, auditory filtering, under 
responsive seeking, low energy20. The occupational 
therapist rate the child response according to each 
statement on out of 5 points, i.e. (1=always, 2=fre-
quently, 3=occasionally, 4=seldom, 5=never). The 
highest score suggest maximum number of behav-
iors that are in normal limits. This tool is used in 
research to measure the sensory modulation21. The 
reliability of short sensory profile is 0.70-0.90 whereas 
the construct validity of the SSP total and section 
scores ranges from (0.25-0.76)20, 21.

Functional Independence Measure (WeeFIM) 
The Functional Independence Measure for pediat-
ric (WeeFIM) evaluates the functional class of a 
child on the basis of assistance level ,he or she 
requires. The scale consists of 18 items, with two 
parts in it–A motor and B cognition. Each statement 
is scored on out of 7 point ordinal scale. The highest 
the patient gain the score, the more patient is 
independence in daily activities of life. I t measures 
several metrics of functional ability including 
selfcare(feed, groom, bath, dress, and complete 
toileting tasks including the management of bowel 
and bladder), mobility(transfer in/out of a chair or 

wheelchair, on/off a toilet, or in/out of a tub or 
shower, walk, crawl, or use wheelchair; and go up 
and down stairs), and cognition(understands, 
expresses themselves, interacts with peers, solves 
daily problems, and recalls information). WeeFIM 
measures the improvement — or gain — in the 
areas from time to time during therapy.

Data Collection Procedure
The study was conducted on 56 autistic children 
both male and female (17 female, 39 male) aged 
between 5 to 8 years old, were selected among the 
children’s currently receiving therapy sessions at an 
outpatient occupational therapy department. The 
participants were known case of autistic spectrum.

Disorder and having definite difference in sensory 
modulation. The consent was taken from the 
parents/guardians prior to the study. The partici-
pants of study were assessed on Sensory profile to 
assess their sensory modulation, deficits in the 
integration of sensations and WeeFIM to assess their 
Functional independence before and after the 
study. The autistic children were given 45 minutes of 
aquatic therapy thrice a week for six months.

Intervention Protocol
In first week children in group of 6 were allowed to 
do free body movements in water pool bath tub 
swimming pool to reduce their anxiety and to make 
them familiar to it. In the following weeks, each time 
the session was started from 5 min free movements 
after which children were engaged in purposeful 
movements commanded by occupational thera-
pists. The activities in water are designed according 
to purposeful movement. The following 2 months 
were intended to improve the body awareness, 
coordination and body orientation. The 3rd month 
works upon proprioception, bilateral integration 
and motor skills. The 4th month was designed to 
reduce repetitive movements, and improve kines-
thesia, visuopraxis, and auditory feedback. The 5th 
month work on playing skills, interaction, and 
converting verbal
commands into action, whereas the last 6th month 
improve motor planning that incorporated with 
daily activities, complete intervention protocol 
described in Table 1.

Data Analysis
Data was analyzed on SPSS version 20 Pre and Post 
analysis was determined by using paired t-test. 
Level of significance was calculated at 95% CI, 
p-value of < 0.05 was considered significant

Ethical Consideration
Consent form from parents was taken before the 
study to acknowledgment of all the risk during the 
study and to provide assurance of confidentiality. 
Data collection and intervention in the hospital was 
done after taking permission from Head of depart-
ment.

RESULTS

A total of 56 participants within an age group of 5 to 
8 years were recruited in the study. The baseline 
characteristics of the participants has revealed that 
at baseline the mean FIM score was 61.58 ± 9 and 
short sensory profile scoring was 51.48 ±11.10. The 
male and female proportion of the participants in 
the study was 69.6% and 30.3% respectively. 
(Table-2)

After six months of intervention the mean score of 
the participants measured at FEM and Sensory 
profile scale had increase to 66.8 ± 7.8 and 54.98 ± 
11 respectively
(Table -3)

Paired t test analysis of the data revealed that after 
six month of interventional strategies based on 
structured exercises protocol the participants has 
shown a significant mean difference from the base-
line where the value on the FEM score has improved 
from 61.58 ± 9 to 66.8 ± 7.8 with a mean difference 
of 5.22 ± 2.3 at 95% of CI (p= 0.02).  The values on the 
short sensory profiles has also shown a significant 
mean difference from the baseline with a mean 
difference of 3.5 ±1.02 at 95% of CI (p=0.03) where 

the baseline values were 51.48 ± 9 and the values 
obtained at six months were 54.98 ± 11.22

DISCUSSION

The result of our study has revealed that aquatic 
therapy provides a positive effect in improving the 
Functional Independency and Sensory profile of 
children with Autistic spectrum disorder. The results 
were according to the study conducted by Alaniz 
ML in  2017 in which they had concluded that 
even a shorter duration of aquatic therapy had 
provided a significant results in improving the func-
tion independency of the children’s, however their 
limitation was a small sample size23. In another 
study conducted in 2010 it was observed that 
aquatic based structured exercises therapy had 
prolific results in improving the kinesthesia and social 
skills of the participants after 10 weeks session19. 
Yilmaz et al14 has evaluated the motor perfor-
mance through water based exercises observed 
that 10 weeks of hydrotherapy sessions improves 
motor skills among  autism children where endur-
ance, flexibility, speed, power balance and grip 
strength were improved Ennis et al18 in a research 
report concluded that 10 weeks hydrotherapy 
program with intention to increase strength and 
social skills has shown a significant improvement  on 
WOTA (water orientation test)  and peadiatric quali-
ty of life Inventory (Peads-QL). Ballingtonet al report-
ed in a Randomized Controlled trial performed on 
Cerebral palsy children reported a significant 
improvement on Gross motor functional scale 
among the participants whom were intervened on 
aquatic based exercises program in comparison to 
patient in the control group24.  A pilot on children 
with autistic spectrum disorder was performed in 
group aquatic exercise therapy and its effects were 
compared with control group who were asked to 
do their routine schedules activity and it was found 
that children who were given intervention on 
aquatic exercises showed a significant improve-
ment in swimming skills, following a 14 week  of 
programme25. 
The key strength of our study was that it was a first of 
its type in Pakistan that involved the aquatic based 
interventional strategy for the purpose of rehabilita-
tion of autistic children that involved a sample size 
measured at 95% of CI with a 5% of bound of error. 
However the study have some weaknesses as well 
firstly the data was collected from single tertiary 
care hospital of Pakistan that may perhaps limits the 
generalizability of the methodology and second, 
the study include participants from the upper 
middle strata of society that may help in better 
understanding of the findings obtained among the 
children as the parents and the guardian were well 
aware with concepts of the intervention. The 
research however recommends that in future   
randomized controlled trials should be performed 
among in order to get further definite findings of the 
effects of aquatic therapy among the autistic 

population of Pakistan.

CONCLUSION

The study concluded that six months of aquatic 
based intervention strategies showed significant 
results in improving FIM and Short Sensory profile of 
children diagnosed with autistic spectrum disorder.
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Items
Numb er of Participants
Male
Female
Age of the Participants

N
56

39 (69.6)
17 (30.3)
7.3 ± 2.5

Table 2. Shows Demographic description
of the participants

Table 3. Shows mean difference at baseline
and post the intervention

FEM 61.58 ± 9 66.8 ± 7.8 5.22 ± 2.3

Items Baseline Six Months
Mean

Difference

51.48  ±11.1 54.98  ± 11.22 3.5  ± 1.02Sensory Profile

Month 4

Month 5
Group activity

Month 6

Splashing water from
feet

One leg stance,
alternating

Following the water 
toys

Following the squeezing
of water duck toy

Water Splash

Popping the
water bubbles

Simon says activity

Passing the ball

Engaging in play full movement

Improves kinesthesia

Improves visuopraxisa

Improves auditory feedback

Reduces repetitive movements

Improves motor planning

Improves planning and
executing bodily movements 

Improves plays kills and interaction

15 min

10 min

10 min

10 min

20 min

10 min

20 min

15 min
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INTRODUCTION

Globally the prevalence of musculoskeletal diseas-
es has steadily been growing during the course of 
last decade leading to an approximately 20% 
increase from the year 2006 to 20161.It has also 
been estimated that 14-17% of the cases referred to 
primary care consultations are related to Musculo-
skeletal disorders2-3. Many of these conditions are 
self-managed but other required treatments while 
some may develop into a chronic condition that 
greatly impede the quality of life and reduces activ-
ity of daily living in the long run4. According to the 
data provided by labor bureau of United States in 
2013 work related musculoskeletal disorders in 
health care setting alone is costing more than 2 
million loss of workdays every year while figuring 
approximately a liability $1billion annually in terms 
of worker compensation cost5. Work Related 
Musculoskeletal Disorders (WRMDs) are listed as 
non-contagious disease and disorders undergo in 
the worker on the musculoskeletal, peripheral 
nerves, and neurovascular systems due to continu-
ous revelation to workplace threats WRMDs are 
known to be a leading occupational problem 
among Physical Therapist and Occupational Thera-
pist but the same also affects the life of all those 
care givers that performs strenuous physical activi-
ties and repetitive performance of the task in the 
management of the physically handicapped 
patient6. According to the study conducted by 
Islam MS et al in 2015 it was observed that low back 
pain is among the most common Work related 
musculoskeletal disorder with the prevalence of 
around 84% followed by pain in the upper back and 
neck that is found to be prevalent in 70% and 65% of 
the cases respecrively7. A study conducted in the 
year 2015 mainly involving the mothers of physically 
handicapped children the most reported health 
care problems that was highlighted involved 
musculoskeletal pain at the level of lower back and 
neck followed by reduced functional ability record-
ed on Gross Motor Functional Classification Scale 
(GMFCS)8. Moreover it was also highlighted in the 
another study that the most common clinical setups 
where the incidences of having the work related 
musculoskeletal disorders are high mainly involved 
three specialized health care department that are 
musculoskeletal out-patients physical therapy 
setups where the estimated incidence of having 
the WMSDs is 31% followed by Neurological Rehabil-
itation department 14% and elderly care depart-
ment 12%9. An interesting finding were observed in 
a study conducted by Liao JC et al in 2016 in which 
the  researchers had compared the risk of develop-
ing the incidence of the new onset of work related 
musculoskeletal spinal disorders among three 
health care professionals that are Physical therapist, 
Occupational therapist and Pharmacist   and it was 
observed that the probability of having Spine relat-
ed musculoskeletal disease during the period of 12 

years are high among physical therapy professional 
0.5 followed by Occupational therapist 0.4 and 
pharmacist 0.2510. Hence the present study is aimed 
to identify the prevalence of Work related Musculo-
skeletal Disorders (WMSDs) among the care givers 
of physically disabled children’s of Karachi, Pakistan 
population.

METHODOLOGY

Study Design
A Cross-Sectional Study was conducted

Sampling Technique
Convenient Sampling Technique was used for the 
recruitment of participant.

Study Setting
The study was conducted in the clinical settings of 
different health care institutions of Karachi that 
were involved in the management of physically 
disabled children like cerebral palsy, Down 
syndrome etc.

DATA COLLECTION PROCEDURE
The study included a sample size of 184 caregivers 
of physically handicapped children; including both 
the parents and the clinicians. Two differently 
self-designed questionnaires were used to gather 
information from the clinician and the parents sepa-
rately. The questionnaires that were filled by the 
parents mainly involved question related to the 
location and the mechanism of pain like low back, 
muscular , shoulder, neck and mid thoracic pain. 
Whereas the questions related to the diagnosed 
musculoskeletal conditions like Thoracic Outlet 
Syndrome, Myofascial pain Syndrome, Fibromyal-
gia, Tendonitis, Carpal Tunnel Syndrome and others 
that participants’ wants to highlight were the part of 
the questionnaire that were  administered by the 
clinicians along with the questions that were asked 
from the parents. Besides that the questions related 
to the demographic information such as age, 
gender, clinical experience,   were also the part of 
the questionnaire. The data was collected only 
once from the participants and all measures had 
been taken to maintain the ethical consideration of 
confidentiality and non-partiality. Besides that all 
the participants were informed that the data would 
be used only for research purpose and the prior 
consent was taken before administering the ques-
tionnaire.

Inclusion and Exclusion Criteria
Inclusion criteria includes clinician and parents that 
were involves in the process of care giving to 
children diagnosed with the conditions like down 
syndrome11, cerebral palsy12, Klinefelter syndrome, 
Autism Spectrum Disorder13 and any other disorder 
that  made the independent movement  of the 
children difficult without their support. Moreover the 

age of the parents as care givers were in between 
20 to 40 years and as clinician they were either a 
Physical therapist or an occupational therapist of 
the same age group as was fixed for the parents, 
whereas all those care givers that had already 
diagnosed systemic diseases like COPD, heart 
disease14, fracture15 or any other disability that 
made them difficult to involve in the process of care 
giving were excluded from the study.

Data Collection Tool
Self-Designed Questionnaire
Self-designed questionnaire was used in this study as 
a data collection tool consisting 33 items. Demo-
graphic data of caregiver included name, age, 
gender (male and female), marital status (unmar-
ried, married, separate, divorced, widow/widower), 
number of children, number of handicap children, 
height and weight of the caregiver, BMI of the care-
giver and age of handicap children. Other compo-
nents of questionnaire included, frequency of 
exercise performed, type of disability of child ( CP, 
lower extremity deformity, spina bifida, polio, 
juvenile idiopathic arthritis, down syndrome, rickets ) 
level of co-operation of child ( non-cooperative, full 
or partial co-operative), type of disability in mother 
(LBP, TOS, MPS, FMS, tendinitis, CTS or any other), 
relapse of WMSD, most affected region due to pain, 
pain severity, duration since onset, duration of 
symptoms and frequency of occurrence in neck, 
shoulder, upper back, lower back, elbow, hands 
and wrist, thigh, knee, feet and ankle. Other ques-
tions were, affecting work performance (mild, mod-
erate, severe affected or unable to work), seeking 
treatment for musculoskeletal pains and use of any 
supportive device while working. All of above ques-
tions were asked from the caregiver to gather 
information about musculoskeletal pains

Ethical Consideration
Ethical approval has been taken from the institu-
tional review board of the concerned hospital 
settings before conducting the research. Moreover, 
an informed consent was given to the participants 
before enrolling them in the study.

RESULTS

The result shows that out of n=187 participants that 
were involves in the process of care giving to the 
physically handicapped children n=95 were 
clinicians out of which n=47 were Physical Therapist 
(PT) and n=48 were Occupational Therapist (OT) 
and n=92 were parents that includes both male and 
female n=46 were male and n=46 were female.
Further out of n= 47 physical therapist n=30 were 
female and n= 17 were male whereas in occupa-
tional therapist as clinician all were females partici-
pants (Table 1)

The cross tab analysis of the data had revealed that 
Work related Musculoskeletal Diseases (WMSDs) 
were found to be prevalent among both the 
clinicians and the parents involved in the care 
giving of physically handicapped children where 
55% of the clinicians included in the study com-
plained for low back pain, 25% were had a diag-
nosed carpal tunnel syndrome, 15% complained for 
thoracic outlet syndrome and whereas 2.5% were 
diagnosed with tendonitis and fibromyalgia
(figure 1).

Further analysis had revealed that the most preva-
lent type of WMSDs that was prevalent among the 
PTs were Low back pain followed by TOS and 
Tendonitis (table 2)

Whereas among Occupational therapist the most 
prevalent WMSDs was found to be Carpal Tunnel 
followed by low back pain and Fibromyalgia Pain 
Syndrome (table 3)

The analysis of the prevalence of WMSDs among 
the parent caregiver revealed that most of the 
parents were suffering from Low back and Shoulder 
pain followed by neck and mid thoracic pain 
(Figure 2)

Chi-square analysis test was further applied to 
determine the association between the age and 
the type of WMSDs that showed no association 
p>0.05 that suggested work related musculoskeletal 
disorder was independent to the age of the partici-
pants (table 4).

The chi-square association between the age of the 
parents and the frequency of the location of 
WMSDs pain had also shown the similar findings 
p>0.05 that further confirmed that work related 
musculoskeletal diseases were found to be 
independent from the age of the participants 
(table 5)

DISCUSSION

The results of the study had revealed that Work 

related musculoskeletal disorders were the most 
prevalent form of occupational diseases that were 
prevalent among the subjects involved in the man-
agement of the physically disabled children. 
Among various types of WMSDs the most common 
that affects the clinician in the Physical Therapy 
setups was the low back pain that affects almost 
48.9% of the Physical therapist involved in the 
clinical settings for the management of Physically 
disabled Children the same form of result was also 
revealed by Liao et al in a study conducted in the 
year 2016 in which it was concluded that Spine 
related Musculoskeletal disease were incidentally 
high among Physical Therapist professional in com-
parison to Occupational Therapist and Pharmacist10 
whereas  the age of the onset in the same study 
was estimated to be 24 years that was the case with 
our study as well in which it was observed that the 
age of the onset of Low back pain related to 
WMSDs was found to be in between 20-25 years in 
both the group that were parents and clinician. 
However, the study conducted by Tinubu et al and 
King et al it was concluded that the onset of WMSD 
were mostly found in the age group of ≤ 30 years16-17. 
The result of our study had also revealed that 
among parents involved in care giving the second 
most prevalent form of WMSDs was shoulder pain as 
the repetitive movement at the level of shoulder 
during lifting and shifting of the patient pulled shoul-
der muscle that may become a source of musculo-
skeletal pain if proper technique of lifting and ergo-
genic aids were not adequately applied the same 
was the finding of S.D. Choi and K. Brings5 review 
article in which they had suggested that proper 
utilization of Ergonomic intervention strategies as 
recommended by Occupational Safety and Health 
Administration (OSHA)18-19 reduces the incidences of 
work related injuries among the patients and 
improves the patient safety parameters. Multiple 
Studies also supported the findings that engineering 
based devices if administered by the health related 
professionals during the shifting and lifting of patient 
reduces the chances of new onsets of musculoskel-
etal pain and disabilities20-21.A studies conducted on 
nurses revealed that ergonomically administered 
intervention strategies when applied by nurses in 
the management of bariatric patients reduces the 
risk of injury among nurses22. The present study had 
also revealed that among Occupational Therapist 
the most common type of musculoskeletal disorder 
was Carpal Tunnel Syndrome that was found to be 
prevalent in 52.08% of the cases the findings suggest 
that as the mechanism of occupational musculo-
skeletal disease depends on the nature of the 
performance of the task justifies the high preva-
lence of CTS among occupational therapist as the 
main task of OTs were highly based on improving 
the functional limitation of patients and managing 

the fine dexterity among the handicapped children 
the repetitive strenuous activity at the level of wrist 
may cause high incidence and prevalence of CTS 
among Occupational therapist. Finally, the results of 
our study revealed no association between age 
and the prevalence and onset of work related 
occupational diseases the findings suggest that as 
the occupational MSDs were mainly associated 
with the level of strenuous repetitive activities that 
were performed by the individual and has no 
connection with the age the findings were similar to 
the findings of Alghadir A et al in which it was 
concluded that age of the respondent was not 
directly linked  with the WMSDs23 however gender 
and occupation had a direct link as female suffer 
more than the male population and occupational 
with greater strenuous activities had a greater 
likelihood of developing WMSDs23-25. The study had 
some limitations as the data was based from those 
institutions of Karachi, Pakistan that are primarily 
involves in the management of children’s with 
disabilities and the Physical and Occupational 
therapist working in those institutions only thus may 
limits the generalizability of results on greater scale 
as the bigger tertiary care hospitals of Karachi were 
not the part of the data collection strategies further 
due to lack of funding and transportation facilities a 
sample of 187 only was taken that may increases 
the chances of statistical errors moreover due to 
lack of awareness among the local population of 
Karachi regarding the importance of research and 
evidence there were few  questionnaires that were 
not properly filled that causes the loss of data at few 
intervals. However our study has some strengths as 
well as the study was first of its type in Karachi, 
Pakistan that had highlighted the prevalence of 
WMSDs among the parents and professionals of 
physically handicapped children. Further the study 
will open a new door for future researches that may 
indeed found to be helpful to get greater evidence 
on larger scale.

CONCLUSION

The study concluded that Work Related musculo-
skeletal disorders were prevalent among the care 
givers of physical handicapped children and was 
found to be equally affecting the parents and the 
clinicians. It was also observed from the data that 
age of the respondents had no association with the 
onset of WMSDs and the repetitive strenuous activi-
ties were the cause of developing the disorder 
among the care givers of physically handicapped 
children. The researcher recommended that more 
studies are required to be conducted in this regard 
on larger effects size so that the generalizability of 
the findings could be better interpreted on larger 
scale.

INTRODUCTION

According to the National Health Statistics Reports, 
Autism spectrum disorder ASD affects 2.24% of 
children1. ASD is a developmental disorder that is 
characterized by difficulties in communication and 
social interaction, along with behavioral rigidity and 
repetitiveness2. Autism child requires a considerable 
number of services to improve behavior and devel-
opmental challenges3. ASD child often observed 
sensory processing difficulties in terms of discrimina-
tion, interpretation, and organization of sensory 
modulation.

Sensory modulation is the capability to maintain 
and grade responses to the environment so that 
sensory input will respond appropriately to the 
demands of daily life4. Children with Autistic spec-
trum disorder has altered sensory modulation. A 
study reported increased sensory responsiveness 
and low sensory integration behavior in autism as 
comparison with other developmental disorder5. 
Sensory modulation dysfunction has a significant 
influence on participation of daily living6.

A study shows that motor development is basic 
need of an autistic children, in this regard the reha-
bilitation centers should focus on children‘s physical 
movements games and sports to achieve better 
proficiency in motor development7. Autistic children 
with different sensory profile usually enjoy calming 
activities, deep pressures, tactile and vestibular 
activities to reduce their sensory problems, stereo-
type behavior and difficulties in daily living task8. 
Water and swimming activities are becoming 
progressively usual activities for children with 
Autism9. Families find swimming most common phys-
ical activity and overall favorite activity in children 
with disabilities10. Water activities help in energizing, 
relaxing and  providing postural support to muscles 
thus allows variety of necessary motor skills to be 
performed that are dependent on an individual’s 
skills level11,12.

According to the study aquatic based exercises 
were found to be time effective approach in com-
parison to land based in improving balance and 
functional outcome13. Further, the concept 
Halliwick exercises of utilizing the body mechanics 
and hydrodynamics that comprises of 4 phases: 
adjust into the water, rotations, control of move-
ment in water, and movement in water were too 
found to be effective in improving the motor and 
functional skills of Cerebral palsy children14. Frenzen 
and Tryniszewiskil in their 14-week of interventional 
strategy concluded that gait velocity, stride length 
and motor function were significantly improved 
among children given intervention on aquatic 
exercises program15. Similarly 12 weeks of hydrother-
apy program was also found to be effective in 
improving motor activity among children with ASD16. 
A survey performed by occupational therapists 

regarding the efficacy of hydrotherapy strategy 
revealed their perception that the strategy was not 
only effective in improving balance but indeed 
found to be effective in improving muscle strength, 
touch toleration, eyecoordination and social 
participation17.

Although the effectiveness of aquatic based 
exercises interventions are found to be proven in 
improving the balance and functional outcome 
among cerebral palsy children but the gaps in 
literature still exist regarding the effectiveness of 
strategy among autistic children. Hence our study is 
aimed to determine the impact of structural six 
weeks of aquatic based exercises program in 
improving the sensory modulation of autistic 
children.

METHODOLOGY

Study Design
It was quasi-experimental study

Study Settings
This study was conducted in Liaquat National Hospi-
tal

Study Duration
8 months

Sampling Method
Non probability convenient based sampling was 
used

Sample Size:
The Sample size of 56

Inclusion Criteria
•  5 to 8 years of diagnosed Autistic Children
•  Able to follow simple commands19.

Exclusion Criteria
Children who has physical disability or decreased 
fitness or unable to walk independently and other 
medical symptoms which can be hinder in their 
performance15.

Data Collection Tool
•  The data tool was sensory profile and Functional 
independence measure WeeFIM for pediatric 
clients.
•  Short Sensory profile used for sensory modulation 
disorder and WeeFIM for activities of daily living.

Short Sensory Profile
A sensory profile is an assessment tool that helps to 
measure the children’s sensory processing on regu-
lar performance. It is a standardized questionnaire 
comprise on 38 statements, all arise from the longer 
sensory profile. It is consist on >125 statements. A 
short sensory profile have 7 categories i.e. move-

ment sensitivity, tactile sensitivity, taste sensitivity, 
visual auditory sensitivity, auditory filtering, under 
responsive seeking, low energy20. The occupational 
therapist rate the child response according to each 
statement on out of 5 points, i.e. (1=always, 2=fre-
quently, 3=occasionally, 4=seldom, 5=never). The 
highest score suggest maximum number of behav-
iors that are in normal limits. This tool is used in 
research to measure the sensory modulation21. The 
reliability of short sensory profile is 0.70-0.90 whereas 
the construct validity of the SSP total and section 
scores ranges from (0.25-0.76)20, 21.

Functional Independence Measure (WeeFIM) 
The Functional Independence Measure for pediat-
ric (WeeFIM) evaluates the functional class of a 
child on the basis of assistance level ,he or she 
requires. The scale consists of 18 items, with two 
parts in it–A motor and B cognition. Each statement 
is scored on out of 7 point ordinal scale. The highest 
the patient gain the score, the more patient is 
independence in daily activities of life. I t measures 
several metrics of functional ability including 
selfcare(feed, groom, bath, dress, and complete 
toileting tasks including the management of bowel 
and bladder), mobility(transfer in/out of a chair or 

wheelchair, on/off a toilet, or in/out of a tub or 
shower, walk, crawl, or use wheelchair; and go up 
and down stairs), and cognition(understands, 
expresses themselves, interacts with peers, solves 
daily problems, and recalls information). WeeFIM 
measures the improvement — or gain — in the 
areas from time to time during therapy.

Data Collection Procedure
The study was conducted on 56 autistic children 
both male and female (17 female, 39 male) aged 
between 5 to 8 years old, were selected among the 
children’s currently receiving therapy sessions at an 
outpatient occupational therapy department. The 
participants were known case of autistic spectrum.

Disorder and having definite difference in sensory 
modulation. The consent was taken from the 
parents/guardians prior to the study. The partici-
pants of study were assessed on Sensory profile to 
assess their sensory modulation, deficits in the 
integration of sensations and WeeFIM to assess their 
Functional independence before and after the 
study. The autistic children were given 45 minutes of 
aquatic therapy thrice a week for six months.

Intervention Protocol
In first week children in group of 6 were allowed to 
do free body movements in water pool bath tub 
swimming pool to reduce their anxiety and to make 
them familiar to it. In the following weeks, each time 
the session was started from 5 min free movements 
after which children were engaged in purposeful 
movements commanded by occupational thera-
pists. The activities in water are designed according 
to purposeful movement. The following 2 months 
were intended to improve the body awareness, 
coordination and body orientation. The 3rd month 
works upon proprioception, bilateral integration 
and motor skills. The 4th month was designed to 
reduce repetitive movements, and improve kines-
thesia, visuopraxis, and auditory feedback. The 5th 
month work on playing skills, interaction, and 
converting verbal
commands into action, whereas the last 6th month 
improve motor planning that incorporated with 
daily activities, complete intervention protocol 
described in Table 1.

Data Analysis
Data was analyzed on SPSS version 20 Pre and Post 
analysis was determined by using paired t-test. 
Level of significance was calculated at 95% CI, 
p-value of < 0.05 was considered significant

Ethical Consideration
Consent form from parents was taken before the 
study to acknowledgment of all the risk during the 
study and to provide assurance of confidentiality. 
Data collection and intervention in the hospital was 
done after taking permission from Head of depart-
ment.

RESULTS

A total of 56 participants within an age group of 5 to 
8 years were recruited in the study. The baseline 
characteristics of the participants has revealed that 
at baseline the mean FIM score was 61.58 ± 9 and 
short sensory profile scoring was 51.48 ±11.10. The 
male and female proportion of the participants in 
the study was 69.6% and 30.3% respectively. 
(Table-2)

After six months of intervention the mean score of 
the participants measured at FEM and Sensory 
profile scale had increase to 66.8 ± 7.8 and 54.98 ± 
11 respectively
(Table -3)

Paired t test analysis of the data revealed that after 
six month of interventional strategies based on 
structured exercises protocol the participants has 
shown a significant mean difference from the base-
line where the value on the FEM score has improved 
from 61.58 ± 9 to 66.8 ± 7.8 with a mean difference 
of 5.22 ± 2.3 at 95% of CI (p= 0.02).  The values on the 
short sensory profiles has also shown a significant 
mean difference from the baseline with a mean 
difference of 3.5 ±1.02 at 95% of CI (p=0.03) where 

the baseline values were 51.48 ± 9 and the values 
obtained at six months were 54.98 ± 11.22

DISCUSSION

The result of our study has revealed that aquatic 
therapy provides a positive effect in improving the 
Functional Independency and Sensory profile of 
children with Autistic spectrum disorder. The results 
were according to the study conducted by Alaniz 
ML in  2017 in which they had concluded that 
even a shorter duration of aquatic therapy had 
provided a significant results in improving the func-
tion independency of the children’s, however their 
limitation was a small sample size23. In another 
study conducted in 2010 it was observed that 
aquatic based structured exercises therapy had 
prolific results in improving the kinesthesia and social 
skills of the participants after 10 weeks session19. 
Yilmaz et al14 has evaluated the motor perfor-
mance through water based exercises observed 
that 10 weeks of hydrotherapy sessions improves 
motor skills among  autism children where endur-
ance, flexibility, speed, power balance and grip 
strength were improved Ennis et al18 in a research 
report concluded that 10 weeks hydrotherapy 
program with intention to increase strength and 
social skills has shown a significant improvement  on 
WOTA (water orientation test)  and peadiatric quali-
ty of life Inventory (Peads-QL). Ballingtonet al report-
ed in a Randomized Controlled trial performed on 
Cerebral palsy children reported a significant 
improvement on Gross motor functional scale 
among the participants whom were intervened on 
aquatic based exercises program in comparison to 
patient in the control group24.  A pilot on children 
with autistic spectrum disorder was performed in 
group aquatic exercise therapy and its effects were 
compared with control group who were asked to 
do their routine schedules activity and it was found 
that children who were given intervention on 
aquatic exercises showed a significant improve-
ment in swimming skills, following a 14 week  of 
programme25. 
The key strength of our study was that it was a first of 
its type in Pakistan that involved the aquatic based 
interventional strategy for the purpose of rehabilita-
tion of autistic children that involved a sample size 
measured at 95% of CI with a 5% of bound of error. 
However the study have some weaknesses as well 
firstly the data was collected from single tertiary 
care hospital of Pakistan that may perhaps limits the 
generalizability of the methodology and second, 
the study include participants from the upper 
middle strata of society that may help in better 
understanding of the findings obtained among the 
children as the parents and the guardian were well 
aware with concepts of the intervention. The 
research however recommends that in future   
randomized controlled trials should be performed 
among in order to get further definite findings of the 
effects of aquatic therapy among the autistic 

population of Pakistan.

CONCLUSION

The study concluded that six months of aquatic 
based intervention strategies showed significant 
results in improving FIM and Short Sensory profile of 
children diagnosed with autistic spectrum disorder.
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INTRODUCTION

Globally the prevalence of musculoskeletal diseas-
es has steadily been growing during the course of 
last decade leading to an approximately 20% 
increase from the year 2006 to 20161.It has also 
been estimated that 14-17% of the cases referred to 
primary care consultations are related to Musculo-
skeletal disorders2-3. Many of these conditions are 
self-managed but other required treatments while 
some may develop into a chronic condition that 
greatly impede the quality of life and reduces activ-
ity of daily living in the long run4. According to the 
data provided by labor bureau of United States in 
2013 work related musculoskeletal disorders in 
health care setting alone is costing more than 2 
million loss of workdays every year while figuring 
approximately a liability $1billion annually in terms 
of worker compensation cost5. Work Related 
Musculoskeletal Disorders (WRMDs) are listed as 
non-contagious disease and disorders undergo in 
the worker on the musculoskeletal, peripheral 
nerves, and neurovascular systems due to continu-
ous revelation to workplace threats WRMDs are 
known to be a leading occupational problem 
among Physical Therapist and Occupational Thera-
pist but the same also affects the life of all those 
care givers that performs strenuous physical activi-
ties and repetitive performance of the task in the 
management of the physically handicapped 
patient6. According to the study conducted by 
Islam MS et al in 2015 it was observed that low back 
pain is among the most common Work related 
musculoskeletal disorder with the prevalence of 
around 84% followed by pain in the upper back and 
neck that is found to be prevalent in 70% and 65% of 
the cases respecrively7. A study conducted in the 
year 2015 mainly involving the mothers of physically 
handicapped children the most reported health 
care problems that was highlighted involved 
musculoskeletal pain at the level of lower back and 
neck followed by reduced functional ability record-
ed on Gross Motor Functional Classification Scale 
(GMFCS)8. Moreover it was also highlighted in the 
another study that the most common clinical setups 
where the incidences of having the work related 
musculoskeletal disorders are high mainly involved 
three specialized health care department that are 
musculoskeletal out-patients physical therapy 
setups where the estimated incidence of having 
the WMSDs is 31% followed by Neurological Rehabil-
itation department 14% and elderly care depart-
ment 12%9. An interesting finding were observed in 
a study conducted by Liao JC et al in 2016 in which 
the  researchers had compared the risk of develop-
ing the incidence of the new onset of work related 
musculoskeletal spinal disorders among three 
health care professionals that are Physical therapist, 
Occupational therapist and Pharmacist   and it was 
observed that the probability of having Spine relat-
ed musculoskeletal disease during the period of 12 

years are high among physical therapy professional 
0.5 followed by Occupational therapist 0.4 and 
pharmacist 0.2510. Hence the present study is aimed 
to identify the prevalence of Work related Musculo-
skeletal Disorders (WMSDs) among the care givers 
of physically disabled children’s of Karachi, Pakistan 
population.

METHODOLOGY

Study Design
A Cross-Sectional Study was conducted

Sampling Technique
Convenient Sampling Technique was used for the 
recruitment of participant.

Study Setting
The study was conducted in the clinical settings of 
different health care institutions of Karachi that 
were involved in the management of physically 
disabled children like cerebral palsy, Down 
syndrome etc.

DATA COLLECTION PROCEDURE
The study included a sample size of 184 caregivers 
of physically handicapped children; including both 
the parents and the clinicians. Two differently 
self-designed questionnaires were used to gather 
information from the clinician and the parents sepa-
rately. The questionnaires that were filled by the 
parents mainly involved question related to the 
location and the mechanism of pain like low back, 
muscular , shoulder, neck and mid thoracic pain. 
Whereas the questions related to the diagnosed 
musculoskeletal conditions like Thoracic Outlet 
Syndrome, Myofascial pain Syndrome, Fibromyal-
gia, Tendonitis, Carpal Tunnel Syndrome and others 
that participants’ wants to highlight were the part of 
the questionnaire that were  administered by the 
clinicians along with the questions that were asked 
from the parents. Besides that the questions related 
to the demographic information such as age, 
gender, clinical experience,   were also the part of 
the questionnaire. The data was collected only 
once from the participants and all measures had 
been taken to maintain the ethical consideration of 
confidentiality and non-partiality. Besides that all 
the participants were informed that the data would 
be used only for research purpose and the prior 
consent was taken before administering the ques-
tionnaire.

Inclusion and Exclusion Criteria
Inclusion criteria includes clinician and parents that 
were involves in the process of care giving to 
children diagnosed with the conditions like down 
syndrome11, cerebral palsy12, Klinefelter syndrome, 
Autism Spectrum Disorder13 and any other disorder 
that  made the independent movement  of the 
children difficult without their support. Moreover the 

age of the parents as care givers were in between 
20 to 40 years and as clinician they were either a 
Physical therapist or an occupational therapist of 
the same age group as was fixed for the parents, 
whereas all those care givers that had already 
diagnosed systemic diseases like COPD, heart 
disease14, fracture15 or any other disability that 
made them difficult to involve in the process of care 
giving were excluded from the study.

Data Collection Tool
Self-Designed Questionnaire
Self-designed questionnaire was used in this study as 
a data collection tool consisting 33 items. Demo-
graphic data of caregiver included name, age, 
gender (male and female), marital status (unmar-
ried, married, separate, divorced, widow/widower), 
number of children, number of handicap children, 
height and weight of the caregiver, BMI of the care-
giver and age of handicap children. Other compo-
nents of questionnaire included, frequency of 
exercise performed, type of disability of child ( CP, 
lower extremity deformity, spina bifida, polio, 
juvenile idiopathic arthritis, down syndrome, rickets ) 
level of co-operation of child ( non-cooperative, full 
or partial co-operative), type of disability in mother 
(LBP, TOS, MPS, FMS, tendinitis, CTS or any other), 
relapse of WMSD, most affected region due to pain, 
pain severity, duration since onset, duration of 
symptoms and frequency of occurrence in neck, 
shoulder, upper back, lower back, elbow, hands 
and wrist, thigh, knee, feet and ankle. Other ques-
tions were, affecting work performance (mild, mod-
erate, severe affected or unable to work), seeking 
treatment for musculoskeletal pains and use of any 
supportive device while working. All of above ques-
tions were asked from the caregiver to gather 
information about musculoskeletal pains

Ethical Consideration
Ethical approval has been taken from the institu-
tional review board of the concerned hospital 
settings before conducting the research. Moreover, 
an informed consent was given to the participants 
before enrolling them in the study.

RESULTS

The result shows that out of n=187 participants that 
were involves in the process of care giving to the 
physically handicapped children n=95 were 
clinicians out of which n=47 were Physical Therapist 
(PT) and n=48 were Occupational Therapist (OT) 
and n=92 were parents that includes both male and 
female n=46 were male and n=46 were female.
Further out of n= 47 physical therapist n=30 were 
female and n= 17 were male whereas in occupa-
tional therapist as clinician all were females partici-
pants (Table 1)

The cross tab analysis of the data had revealed that 
Work related Musculoskeletal Diseases (WMSDs) 
were found to be prevalent among both the 
clinicians and the parents involved in the care 
giving of physically handicapped children where 
55% of the clinicians included in the study com-
plained for low back pain, 25% were had a diag-
nosed carpal tunnel syndrome, 15% complained for 
thoracic outlet syndrome and whereas 2.5% were 
diagnosed with tendonitis and fibromyalgia
(figure 1).

Further analysis had revealed that the most preva-
lent type of WMSDs that was prevalent among the 
PTs were Low back pain followed by TOS and 
Tendonitis (table 2)

Whereas among Occupational therapist the most 
prevalent WMSDs was found to be Carpal Tunnel 
followed by low back pain and Fibromyalgia Pain 
Syndrome (table 3)

The analysis of the prevalence of WMSDs among 
the parent caregiver revealed that most of the 
parents were suffering from Low back and Shoulder 
pain followed by neck and mid thoracic pain 
(Figure 2)

Chi-square analysis test was further applied to 
determine the association between the age and 
the type of WMSDs that showed no association 
p>0.05 that suggested work related musculoskeletal 
disorder was independent to the age of the partici-
pants (table 4).

The chi-square association between the age of the 
parents and the frequency of the location of 
WMSDs pain had also shown the similar findings 
p>0.05 that further confirmed that work related 
musculoskeletal diseases were found to be 
independent from the age of the participants 
(table 5)

DISCUSSION

The results of the study had revealed that Work 

related musculoskeletal disorders were the most 
prevalent form of occupational diseases that were 
prevalent among the subjects involved in the man-
agement of the physically disabled children. 
Among various types of WMSDs the most common 
that affects the clinician in the Physical Therapy 
setups was the low back pain that affects almost 
48.9% of the Physical therapist involved in the 
clinical settings for the management of Physically 
disabled Children the same form of result was also 
revealed by Liao et al in a study conducted in the 
year 2016 in which it was concluded that Spine 
related Musculoskeletal disease were incidentally 
high among Physical Therapist professional in com-
parison to Occupational Therapist and Pharmacist10 
whereas  the age of the onset in the same study 
was estimated to be 24 years that was the case with 
our study as well in which it was observed that the 
age of the onset of Low back pain related to 
WMSDs was found to be in between 20-25 years in 
both the group that were parents and clinician. 
However, the study conducted by Tinubu et al and 
King et al it was concluded that the onset of WMSD 
were mostly found in the age group of ≤ 30 years16-17. 
The result of our study had also revealed that 
among parents involved in care giving the second 
most prevalent form of WMSDs was shoulder pain as 
the repetitive movement at the level of shoulder 
during lifting and shifting of the patient pulled shoul-
der muscle that may become a source of musculo-
skeletal pain if proper technique of lifting and ergo-
genic aids were not adequately applied the same 
was the finding of S.D. Choi and K. Brings5 review 
article in which they had suggested that proper 
utilization of Ergonomic intervention strategies as 
recommended by Occupational Safety and Health 
Administration (OSHA)18-19 reduces the incidences of 
work related injuries among the patients and 
improves the patient safety parameters. Multiple 
Studies also supported the findings that engineering 
based devices if administered by the health related 
professionals during the shifting and lifting of patient 
reduces the chances of new onsets of musculoskel-
etal pain and disabilities20-21.A studies conducted on 
nurses revealed that ergonomically administered 
intervention strategies when applied by nurses in 
the management of bariatric patients reduces the 
risk of injury among nurses22. The present study had 
also revealed that among Occupational Therapist 
the most common type of musculoskeletal disorder 
was Carpal Tunnel Syndrome that was found to be 
prevalent in 52.08% of the cases the findings suggest 
that as the mechanism of occupational musculo-
skeletal disease depends on the nature of the 
performance of the task justifies the high preva-
lence of CTS among occupational therapist as the 
main task of OTs were highly based on improving 
the functional limitation of patients and managing 

the fine dexterity among the handicapped children 
the repetitive strenuous activity at the level of wrist 
may cause high incidence and prevalence of CTS 
among Occupational therapist. Finally, the results of 
our study revealed no association between age 
and the prevalence and onset of work related 
occupational diseases the findings suggest that as 
the occupational MSDs were mainly associated 
with the level of strenuous repetitive activities that 
were performed by the individual and has no 
connection with the age the findings were similar to 
the findings of Alghadir A et al in which it was 
concluded that age of the respondent was not 
directly linked  with the WMSDs23 however gender 
and occupation had a direct link as female suffer 
more than the male population and occupational 
with greater strenuous activities had a greater 
likelihood of developing WMSDs23-25. The study had 
some limitations as the data was based from those 
institutions of Karachi, Pakistan that are primarily 
involves in the management of children’s with 
disabilities and the Physical and Occupational 
therapist working in those institutions only thus may 
limits the generalizability of results on greater scale 
as the bigger tertiary care hospitals of Karachi were 
not the part of the data collection strategies further 
due to lack of funding and transportation facilities a 
sample of 187 only was taken that may increases 
the chances of statistical errors moreover due to 
lack of awareness among the local population of 
Karachi regarding the importance of research and 
evidence there were few  questionnaires that were 
not properly filled that causes the loss of data at few 
intervals. However our study has some strengths as 
well as the study was first of its type in Karachi, 
Pakistan that had highlighted the prevalence of 
WMSDs among the parents and professionals of 
physically handicapped children. Further the study 
will open a new door for future researches that may 
indeed found to be helpful to get greater evidence 
on larger scale.

CONCLUSION

The study concluded that Work Related musculo-
skeletal disorders were prevalent among the care 
givers of physical handicapped children and was 
found to be equally affecting the parents and the 
clinicians. It was also observed from the data that 
age of the respondents had no association with the 
onset of WMSDs and the repetitive strenuous activi-
ties were the cause of developing the disorder 
among the care givers of physically handicapped 
children. The researcher recommended that more 
studies are required to be conducted in this regard 
on larger effects size so that the generalizability of 
the findings could be better interpreted on larger 
scale.
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