






















Rehabilitacja kardiologiczna i fizjologia wysiłku – zapraszamy do rejestracji  na wyjątkową konferencję w Wiśle

W dniach 11–13 maja w Hotelu Stok Wiśle odbędzie się wyjątkowe i interdyscyplinarne spotkanie specjalistów z całej Polski – 26. Sympozjum Sekcji 
Rehabilitacji Kardiologicznej i Fizjologii Wysiłku Polskiego Towarzystwa Kardiologicznego. Serdecznie zapraszamy do rejestracji.

26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysiłku Polskiego Towarzystwa Kardiologicznego to coroczne spotkanie specjalistów, zajmujących się rehabilita‐
cją kardiologiczną, prewencją chorób układu krążenia i innymi formami aktywności fizycznej, która ma prowadzić do poprawy stanu naszego zdrowia. 

Ta trzydniowa konferencja przeznaczona jest dla lekarzy kardiologów, specjalistów rehabilitacji medycznej oraz innych specjalności, którzy w swojej co‐
dziennej praktyce zajmują się rehabilitacją i fizjologią wysiłku, ale także dla fizjoterapeutów, pielęgniarek, techników i przedstawicieli innych zawodów medycznych, zainteresowa‐
nych tematyką spotkania, oraz studentów. 

Jakie tematy zostaną poruszone podczas konferencji? 
26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysiłku to konferencja, na którą zaproszeni zostali wybitni specjaliści z dziedziny kardiologii i nie 

tylko. Podczas wydarzenia wygłoszonych zostanie prawie 100 wykładów merytorycznych w ciągu aż 20 sesji. Uczestnicy będą mieli również szansę na udział w sesjach przypadków kli‐
nicznych, intensywnych warsztatach, a także panelach dyskusyjnych. To wydarzenie cechujące się dużą interdyscyplinarnością, dlatego z pewnością każdy znajdzie coś dla siebie. 

Podczas wydarzenia kompleksowo pochylimy się nad dziedziną rehabilitacji kardiologicznej i fizjologii wysiłku. Wśród tematów wiodących znajdują się:
• rehabilitacja w dobie pandemii i po pandemii COVID­19;
• telerehebilitacja i rehabilitacja hybrydowa;
• rehabilitacja kardiologiczna w specyficznych grupach pacjentów;
• programy KOS­zawał i KONS;
• nowe standardy ESC, PTK  i SRKiFW;
• Testy wysiłkowe i testy spiroergometryczne
• monitorowanie wysiłku fizycznego;
• prewencja pierwotna i wtórna chorób sercowo­naczyniowych;
• farmakoterapia pacjentów rehabilitowanych kardiologicznie i nie tylko;
• sport i aktywność sportowa w kardiologii;
• czynniki ryzyka chorób układu krążenia.

Program merytoryczny wydarzenia jest niezwykle bogaty i angażujący. Warto podkreślić także, iż na konferencji pojawią się specjalne sesje wykładów pro‐
wadzone przez zaproszone sekcje i asocjacje Polskiego Towarzystwa Kardiologicznego, m.in. Sekcję Kardiologii Sportowej, Asocjację Niewydolności Serca, Asocjację Elektrokar‐
diologii Nieinwazyjnej i Telemedycyny, Sekcję Pielęgniarstwa Kardiologicznego i Pokrewnych Zawodów Medycznych, „Klub 30”,  Sekcję Farmakoterapii Sercowo­Naczyniowej, 
Sekcję Prewencji i Epidemiologii, a także Polskie Towarzystwo Medycyny Sportowej. 

„Pandemia wymusiła na nas zmianę paradygmatu rehabilitacji kardiologicznej”
Organizatorami wydarzenia są wydawnictwo naukowe Evereth Publishing oraz Sekcja Rehabilitacji Kardiologicznej i Fizjologii Wysiłku Polskiego Towa‐

rzystwa Kardiologicznego (SRKiFW). Przewodniczącą Komitetu Naukowego jest prof. dr hab. n. med. Małgorzata Kurpesa, Wiceprzewodniczącymi – prof. dr hab. n. med. Anna 
Jagier, dr hab. n. med. Dominika Szalewska, a Komitetu Organizacyjnego – dr n. med. Bartosz Szafran. 

Dr n. med. Agnieszka Mawlichanów, Przewodnicząca SRKiFW, podkreśla, iż ostatnie Sympozjum miało miejsce w 2019 r. w Wiśle. W tym czasie udało się 
zorganizować wydarzenie w formule online, jednak zdaniem Przewodniczącej obecnie „wszyscy spragnieni jesteśmy spotkania osobistego, wymiany doświadczeń i bezpośrednich 
rozmów, nie tylko na sali wykładowej, ale i w kuluarach”.
– Cztery lata w sporcie to pełna olimpiada, a w naszej dziedzinie kardiologii można powiedzieć – cała wieczność. Pandemia wymusiła na nas zmianę paradygmatu rehabilitacji 
kardiologicznej, między innymi stworzyła pole dla rozwoju modelu hybrydowego i monitorowanego telemedycznie. W tym czasie ukazało się wiele ważnych dokumentów, stworzo‐
nych przez polskie i europejskie towarzystwa kardiologiczne, dotyczące rehabilitacji, prewencji i aktywności fizycznej. Dynamicznie w naszym kraju rozwija się też program KOS­
zawał, przynoszący liczne korzyści, ale też budzący kontrowersje. O tym wszystkim i jeszcze wielu innych sprawach pragniemy podyskutować w czasie naszego majowego spotkania 
– zapowiedziała dr Mawlichanów. 

Rejestracja na 26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysiłku możliwa jest na stronie internetowej konferencji rehabilitacja‐
2023ptk.pl/rejestracja/. Informacje na temat opłaty zjazdowej i wydarzeń towarzyszących znajdują się tutaj:  rehabilitacja2023ptk.pl/oplata­konferencyjna/. 

Informujemy jednocześnie, iż liczba miejsc na konferencji jest ograniczona, dlatego warto zarejestrować się już dzisiaj. 
Serdecznie zapraszamy do Hotelu Stok w Wiśle! 
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Hand grip strengthening exercises on fine motor 
skills in children with autism spectrum disorder 

Abstract
Background. Movement impairments in autism spectrum disorder (ASD) are manifested as both delays and de[icits, with 
delays found in gross motor, [ine motor and speech domains and de[icits found in coordination, postural control and gait. 
Functional [ine motor task is dependent on hand grip strength (HGS) which is found to be decreased. Therapeutic 
strategies focus primarily on sensory integration issues but HGS is not comprehensively addressed in improving [ine 
motor skills (FMS). 
Objective. The aim of the study was to analyse the effect of hand grip strengthening exercises on improving FMS in 
children with ASD.
Materials and Methods. This interventional study was carried out in 27 children with ASD who were recruited from Vidya 
sudha – Centre for children with special needs. After including in the study, level of FMS was assessed by Peabody 
Developmental Motor Scale (PDMS‑2) and HGS was quanti[ied with Martin Vigorimeter. Control group received 
conventional therapy and Intervention group received hand grip strengthening exercises along with routine therapy for 
duration of 6 weeks and HGS and level of FMS were reassessed with same outcome measures.
Results. Paired t test showed statistically signi[icant change of HGS in Intervention group and FMS of both the group with 
p < 0.05. Unpaired t test showed statistically signi[icant change of HGS and FMS with p < 0.05 in Interventional group 
compared to control group. 
Conclusion. Hand grip strengthening exercises improves the HGS and has positive effect on FMS which can be included in 
the standard plan of care in rehabilitating children with ASD.

Keywords
motor impairments, [ine motor skills, hand grip strength, Peabody Developmental Motor Scales, Martin Vigorimeter

Streszczenie
Informacje wprowadzające. Zaburzenia ruchowe u osób ze spektrum autyzmu (ASD) objawiają się zarówno opóźnieniami, 
jak i de[icytami, z opóźnieniami występującymi w obszarach motoryki dużej, motoryki małej i mowy oraz de[icytami 
w zakresie koordynacji, kontroli postawy i chodu. Funkcjonalna motoryka mała zależy od siły chwytu dłoni (HGS), która 
bywa ograniczona. Strategie terapeutyczne koncentrują się przede wszystkim na kwestiach integracji sensorycznej, a HGS 
nie jest kompleksowo ukierunkowany na poprawę umiejętności motorycznych w zakresie motoryki małej (FMS).
Cel. Celem badania była analiza wpływu ćwiczeń wzmacniających chwyt dłoni na poprawę FMS u dzieci z ASD.
Materiał i metody. Niniejsze badanie interwencyjne przeprowadzono na 27 dzieciach z ASD, z Vidya sudha – Centrum dla 
dzieci ze specjalnymi potrzebami. Po włączeniu dzieci do badania poziom FMS oceniono za pomocą Skali Rozwoju 
Motorycznego Peabody (PDMS‑2), a HGS określono ilościowo za pomocą Wigorymetru Martin. Grupa kontrolna była 
poddawana terapii konwencjonalnej, a grupa interwencyjna wykonywała ćwiczenia wzmacniające chwyt dłoni wraz 
z rutynową terapią przez okres 6 tygodni. Następnie ponownie oceniono HGS i FMS przy użyciu tych samych miar 
wyników.
Wyniki. Sparowany test t wykazał statystycznie istotną zmianę HGS w grupie interwencyjnej i FMS w obu grupach 
z p < 0,05. Niesparowany test t wykazał statystycznie istotną zmianę HGS i FMS z p < 0,05 w grupie interwencyjnej 
w porównaniu z grupą kontrolną. 
Wniosek. C<wiczenia wzmacniające chwyt dłoni poprawiają HGS i pozytywnie wpływają na FMS, i mogą zostać włączone 
do standardowego planu opieki w rehabilitacji dzieci z ASD.

Słowa kluczowe
upośledzenia motoryczne, umiejętności motoryczne w zakresie motoryki małej, siła chwytu dłoni, Skala Rozwoju 
Motorycznego Peabody

Mohandass G.(A,B,C,D,E,F), Rajeswari Muthusamy(A,B,C,D,E,F), Sivakumar Ramachandran(A,C,D,E,F)
 

Sri Ramachandra Institute of Higher Education and Research, Porur, Chennai, Tamil Nadu, India

Wpływ ćwiczeń wzmacniających chwyt dłoni na motorykę małą u dzieci z zaburzeniami ze spektrum 
autyzmu
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Introduction
Autism spectrum disorder (ASD) is a group of neurodevelop‐
mental disorders with clinical presentation primarily related to 
deficits in social communication skills and social interaction ac‐
companied by restricted, repetitive patterns of behavior, interest 
or activities which affect their everyday functioning [1]. It has a 
serious developmental disadvantage to the child in the form of 
poor schooling, social function and adult productivity. The eco‐
nomic burden in raising a child with ASD is increasingly high 
due to increased needs in terms of health care services, supervi‐
sed care, appropriate therapies and special education services 
[2]. In 2010 there was an estimated 52 million cases of ASD, 
equating to a prevalence of 7.6 per 1000 or one in 132 persons 
globally but according to WHO, 1 in 160 children had ASD in 
2020 [3]. Estimated prevalence of ASD in a selected population 
of school­children in India was found to be 0.23% [4]. Systema‐
tic review done by Anil Chauhan et al. 2019, showed that preva‐
lence of ASD in India in children aged 1–18 years from rural 
population was 0.11 and in children aged 1–15 years from urban 
population was 0.09 [5].
ASD is primarily considered as psychiatric disorder but physical 
features are clinically present and 79% of children show a varie‐
ty of movement impairments and 10% children have borderline 
disability [6]. Specific pattern of sensory processing and variety 
of sensory processing dysfunction (SPD) is common with ASD 
[7]. Children with ASD demonstrated some degree of SPD and 
90% showed greatest differences on the under responsive/ seeks 
Sensation, auditory filtering, and tactile sensitivity [8]. Motor 
and sensory impairments together persist throughout in ASD and 
poor sensory­motor functioning interacts with neurological func‐
tioning and frames a main reason for functional limitations [9].
Motor impairments have been categorized as associated symp‐
toms which frames an important aspect in the overall picture of 
ASD symptomology and motor behaviours are qualitatively and 
quantitatively different in infants, toddlers and school­aged chil‐
dren with ASD [10]. Children with ASD and developmental de‐
lay are found to have similar levels of the gross and fine motor 
development and common manifestations of motor impairments 
include both delays and deficits, with delays found in gross and 
fine motor and deficits found in praxis, imitation, coordination, 
motor programming, reduced ankle mobility, gait and postural 
control which interacts with other cognitive, social and behavio‐
ural domains and decreases the social interactions and learning 
opportunities [11, 12, 13]. Movement execution rather than ac‐
tion planning is found to be deficient in children with ASD [14].
Literature supports that ASD children have both gross and fine 
motor delay, gross motor functions develop overtime but fine 
motor is still found to be delayed even at the age of three years 
interfering in their functional activities. Delay in reaching and 
grasping was observed in infants at risk for ASD and fine motor 
delay was seen in a range of behaviours over the first and se‐
cond years of life including clapping, pointing, playing with 
blocks and puzzles, and turning doorknobs and motor perfor‐
mance in children with ASD was slower and weaker on Hand 
grip strength (HGS) which could affect their FMS [15, 16].
HGS is the force applied by the hand to pull on or suspend from 
objects and muscular power that they can generate with the 
hands which is an essential component to perform precise and 

refined fine motor activities. Precise need of FMS increases as 
the child grows and starts performing activities such as drawing, 
feeding etc [17]. Studies show that children with ASD have de‐
creased HGS which could affect their daily skills as grip and 
pinch strength are important components in developing pencil 
control, handwriting legibility, bilateral manipulative activities li‐
ke buttoning shirts. Grip strength scores were found to be lower 
when compared with neurotypical children which correlated with 
severity levels as measured with CARS and strong correlation 
was noted between HGS and functional abilities in children with 
ASD [18, 19]. 
Decreased hand muscle strength is one of the factor for depen‐
dent functional fine motor task such as in holding pencil to write, 
turning door knob for opening or twisting a bottle cap, squeezing 
tooth paste etc. and functional abilities could improve with hand 
muscle strengthening [20]. Literature gives evidence that ASD 
children do have decreased grip strength /muscle weakness but 
therapeutic strategies focus primarily on the sensory dysfunction 
and lacunae is seen on intervening the motor component to im‐
prove FMS. Children with ASD would be benefitted if grip 
strength is addressed in improving FMS. This study intends to 
find the effect of focused intervention on hand grip strengthening 
on improving fine motor functions in children with ASD.

Aim
The aim of the study was to find the effect of hand grip streng‐
thening exercises on FMS in children with ASD.

Materals and methods
Subject recruitment
Subjects were recruited from the Vidya Sudha (Center for chil‐
dren with special needs), Sri Ramachandra Institute of Higher 
Education and Research. Sample size was calculated using Epi 
info sample size seventh version by allotting the confidence inte‐
rval level of 95%, power 80% with standard deviation and mean 
calculated from the article Janet K. Kern et al. 2013. 27 ASD 
children with 13 in control and 14 in intervention group in the 
age group of 3–5 years in both genders, diagnosed with CARS 
were included in the study and children with Hearing impair‐
ments and visual deficits and children with musculoskeletal pro‐
blem of upper limb were excluded from the study.

Ethical Approval
All procedures performed in studies involving human partici‐
pants were in accordance with the ethical standards of the institu‐
tional and national research committee and with the Helsinki 
declaration. This interventional study was approved by the Ethics 
committee of Sri Ramachandra Institute of Higher Education and 
Research (CSP/18/SEP/73/258).

Instrumentation
Peabody Developmental Motor Scales (PDMS­2)
PDMS­2 is the commonly used pediatric tool to assess motor 
development in children from age 0–72 months. It consists of 
6 subscales (Reflex, Stationary, Locomotion, Object manipula‐
tion, Grasping, Visual motor integration) of which summation of 
scores from 4 subscales gives a gross motor quotient and fine 
motor quotient. The test was conducted based on the instructions 
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provided in the manual. The standard scores, age equivalent, qu‐
otient score was obtained from raw scores. The standard scores 
which were converted into gross motor and fine motor quotient 
scores indicate gross and fine motor development of Children.

Martin Vigorimeter
The Martin Vigorimeter is a device developed in the late 1970s, 
used to assess the spherical grip strength of children. It consists 
of a set of three rubber bulbs of different sizes (diameters of 4 cm, 
5 cm, and 6 cm) and a dial that records the strength of spherical 
grasp. The smallest bulb was used as it was found to be effective 
for the younger children. The air pressure within the bulb is re‐
corded in kilo pounds per square centimeter on a manometer via 
a rubber connection (1 kp/cm2 = 98.1 KPa). The dial on the ma‐
nometer has an arrow that rotates and stops at the highest point 
of pressure exerted and then maintains the readings to allow for 
accurate recording.

Procedure
Step 1
Protocol for hand grip strengthening exercises to improve FMS 
was framed with 8 exercises and Expert opinion was obtained 
from 15 Physical Therapist who work in the field of Paediatrics 
for consensus of the exercise protocol. 

Expert opinion survey: All the exercises in the protocol had con‐
sensus of more than 80%. As per the suggestions one exercise 
was removed as it was found to be duplicated and one exercise 
was added in the protocol.

Step 2
Children with ASD who met the inclusion criteria were taken as 
subjects for the study after due informed consent from their pa‐
rents or caretakers. 
Children diagnosed with ASD are quantified with Childhood Au‐
tism Rating Scale (CARS). Hand dominance was found using 
Edinburgh Handedness Inventory After including in the study 
children were allocated to enter into control or intervention group 
based on sequential sampling.

Step 3
Level of the FMS was assessed by (PDMS­2) and HGS was quanti‐
fied with Martin Vigorimeter. Control group received conventional 
therapy and Intervention group received Hand Grip strengthening 
exercises along with routine therapy for a duration of 6 weeks.

Step 4
HGS and Level of FMS were reassessed with same outcome 
measures.

 Table 1. Conventional exercises 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

S. no Conventional exercises

Activities with Sensory balloons

Tactile brushes

Manipulating small objects such as coins with different sizes

Opening and closing objects

Drawing, painting, and colouring

Doing puzzles

Turning things over or turning pages of a book

Screwing and unscrewing.

Developing and maintaining an effective and proper pencil grip

Using locks and keys

Playing games that require precise hand and finger control

Zipping and unzipping

Table 2. Hand grip strengthening exercises

1.

2.

3.

4.

5.

S. no Hand Grip Strengthening exercises

Use clay or play dough:
Child is instructed to hold the clay with both the hands and smash the clay and make it into small balls and to form around.

Use stress ball:
Child is instructed to hold the stress ball with both the hands and to grasp the stress ball harder and squeeze it.

Use of glue bottleS:
Child is instructed to hold glue bottle in one hand & tough sheet or paper and to fill the dotted lines on the sheet.

Use of hole punches:
Child is instructed to hold hole punch in one hand and tough sheet in other and to punch harder the dotted lines in the sheet.

Use of water guns: 
Child is instructed to stand with few distance away from the balloons on the white card board and to hold water gun on both 
hands and to grip harder to force out the water from the gun which is targeted to hit the balloon 
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Figure 1. PDMS­2

6.

7.

8.

S. no Hand Grip Strengthening exercises

Use of card board papers: 
Child is instructed to hold the bunch of card board papers with both hands and tear it into pieces.

Use of wet sponges:
Child is instructed to hold wet sponges with both hand and perform wringing as much as possible

Use of cloth’s pin:
Child is instructed to hold cloth's pin between finger tip and perform to place it on a cardboard.

Figure 2. Martin Vigorimeter 

 Figure 3. Assessment of HGS Figure 4. Child performing exercise

doi.org/10.56984/8ZG07B3B2
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Results
Statistical analysis was performed using SPSS version 21.0. Pa‐
ired t test was used to find out the changes associated with HGS 
and FMS within the groups which showed a statistically signifi‐
cant difference in FMS in both groups and HGS in intervention 

group with p ˂ 0 .05 (Table 4). Unpaired t test was used to com‐
pare changes associated with HGS and FMS between the control 
and intervention group which showed a statistically significant 
difference in HGS and FMS in intervention group compared to 
control group with p ˂ 0.05 (Table 5)

Figure 5. Consort flow chart

Table 3. Baseline characteristics 

Variables Control Intervention

Age [months]

Gender [male/female]

EHI [Rt/Lt]

CARS

53.38 (3.18)

11/2

12/1

35.23 (3.29)

49.28 (7.90)

11/3

13/1

34.85 (2.50)

ENROLLMENT

ALLOCATION

FOLLOW UP

ANALYSIS

Screened for eligibility n = 40

  Excluded: n = 8
• Age > 5 years: n = 3
• Declined participation: n = 3
• Hearing impairment n = 1
• Visual impairment n = 1

Control group: n = 16 Intervention group: n = 16

Lost to follow up: n = 3

• Discontinued school: n = 1

• Did not complete: n = 1

• Hospitalized: n = 1

Lost to follow up: n = 2

• Discontinued school: n = 1

• Did not complete: n = 1

Analysed: n = 13
Analysed: n = 14

doi.org/10.56984/8ZG07B3B2



139

nr 1/2023 (23)

www.fizjoterapiapolska.pl

Discussion
Fine motor skills is the coordination of small muscles and move‐
ments usually involving the synchronization of hands and fin‐
gers which is the complex level of manual dexterity that humans 
exhibit controlled by nervous system [21]. 90% of children with 
ASD have sensory integration dysfunction which is mainly ad‐
dressed in improving FMS and functional activities [22]. Muscle 
weakness in children with ASD could be widespread causing 
subtle balance and coordination deficits resulting in physical li‐
mitations but decreased HGS can result in impaired adaptive 
functioning. Hand strength development in children with ASD 
was established and found grip and pinch strength correlated 
with functional activities conveying that there is a subtle reduc‐
tion in the grip strength which could have an impact on FMS 
which was addressed in this study [18].
 22 males and 5 female children with ASD participated in this 
study. All the children were diagnosed to have mild to moderate 
ASD as quantified by CARS and except 2 children all had right 
hand dominance. The mean pre HGS scores of control and inte‐
rvention group assessed with Martin Vigorimeter was 22.15 and 
20.79 which was found to be decreased in children with ASD 
compared to normative values of Martin Vigorimeter framed for 
Indian children [23]. This finding is consistent with study done 
by Janet K Kern et al., where HGS was assessed with hand held 
dynamometer in participants with an ASD and results suggest 
that children with ASD have muscle weakness and also HGS 
was significantly lower than the neurotypical controls [20]. Me‐
asurement of grip strength was found to be weak in ASD com‐
pared to normal children and motor deficits was not related to 
structural abnormalities of basal ganglia as significant volume‐
tric differences was not evident in children with ASD compared 
to normal [16].
Improvement in HGS of intervention and FMS of both groups 
conveys that both conventional exercises and hand grip streng‐
thening exercises bring a positive change in FMS but HGS is in‐

creased only in intervention group. Hands on sensory strategies 
such as proprioception, visual auditory, tactile and bilateral co‐
ordination were addressed to improve motor skills and it sup‐
ported in improving handwriting skills in ASD children with 
modifications in the environment [24]. Significant improvement 
in FMS in intervention than control group could be due to the 
effect of increased HGS which is evident only in intervention 
group. This is supported by the study done by Rehana Bharathu 
et al., where HGS training was found to improve FMS and han‐
dwriting in typically developing school going children [25]. 
Physical training involving complete body exercise and hand 
grip strengthening exercises improved FMS of 5­year­old nor‐
mal children [26]. Increased HGS showed improvement in FMS 
not only in normal children but strength training was found to 
increase the muscle strength in general and HGS in persons with 
intellectual disabilities [27].
Functional skills are necessary for activities of daily living, esta‐
blishing independency and applying immediately in individual’s 
environment based on specific needs. HGS has an indirect effect 
on the functional activity evident by the study done by Abu da‐
hab et al., who examined motor and tactile perceptual skills in 
children with ASD and measured their grip strength, motor spe‐
ed and praxis and concluded that improvement of grip strength 
leads to greater independence in functional activities [28]. Tra‐
ining of functional skills and activities of daily living are the 
mainstay of treatment in ASD children which need to be targeted 
on all aspects and the result of this study insists that HGS streng‐
thening exercises can improve FMS and thereby can also affect 
the adaptive functioning of the child. Though Martin Vigorime‐
ter was easy to perform in younger age group, it was found to be 
difficult in children with ASD due to their level of attention and 
ability to cooperate which could act as confounding factors but 
efforts were taken to obtain maximum scores and cognitive le‐
vels could have been included which are considered to be limi‐
tations of this study. 

Table 4. Comparison of HGS and FMS within the groups 

Group HGS/FMQ n Pre mean (SD) Post mean (SD)

Control

Intervention

HGS

FMQ

HGS

FMQ

13

14

22.15 (2.94)

73.92 (5.89)

20.79 (3.09)

73.43 (6.52)

22.31 (2.78)

74.46 (5.85)

24.36 (1.94)

78.71 (4.71)

0.165

0.012*

 < 0.001*

 < 0.001* 

Paired t test p < 0.05* significant

 Table 5. Comparison of HGS and FMS between the groups 

HGS/FMQ Group Control mean (SD) Intervention mean (SD) p value

HGS

FMQ

Premean (SD)

Post mean (SD)

Premean (SD)

Post mean (SD)

22.15 (2.94)

22.31 (2.78)

73.92 (5.89)

74.46 (5.85)

20.79 (3.09)

24.36 (1.94)

73.43 (6.52)

78.71 (4.71)

0.253

0.034*

0.839

0.046*

 Unpaired t test p < 0.05* significant
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The result of the study conveys that Hand grip strengthening 
exercises improves the grip strength and has a positive effect on 
FMS which can be included in the standard plan of care in reha‐
bilitating children with ASD.
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