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Since the start of 2020, a COVID-19 emerged as a new strain of Coronavirus. Initially, it affected the population of
Wuhan, China and after that it outspread all over the world and was declared as a pandemic by World Health
Organization on 30th January, 2020.! It has been identified that COVID-19 can cause mild illness including common
cold to more severe condition known as acute respiratory distress syndrome (ARDS), if not treated promptly.2
While people of all ages are susceptible to COVID-19, those over 60 years of age and with cardiovascular diseases
along with diabetes have even more chances of becoming seriously ill Whereas children seem to be less affected.?
Currently there is no pharmacological treatment, still some antiviral drugs have been proven to be helpful along
with plasma transfusion in which plasma is extracted from the blood of patient who got recovered from COVID-19
an is transfused into the patient still suffering from the said disease.*

Symptoms of respiratory complications due to this disease influence the mind of a Physical Therapist (PT). Though
after discussing the maneuvers of respiratory Physical Therapy with fellow professional colleagues as well as
clinicians and practically applying it on respective relatives, friends and advice seekers after getting the informed
consent from them; those who started to have initial symptoms of COVID-19 before being tested positive and then
later got positive. It resulted in great ease for most of them to breathe and did not led to serious respiratory
complications that include dyspnea and accumulation of thick and tenacious secretions inside the lungs, which
ultimately is a precursor of pneumonia. Following were the PT interventions suggested to the patients showing
acute symptoms;

Steam inhalation, breathing exercises and postural drainage positions were inculcated in the treatment plan and
guided respectively, steam inhalation therapy is normally advised to be used as primary care in acute respiratory
diseases.’ It is most commonly used therapy at home and is inexpensive, moreover it promotes self-reliance in the
patients; it is used therapeutically by inhaling steam through nose so that it reaches the respiratory system.5®
Steam inhalation helps in loosening the mucus, it opens the nasal airway passages decreases mucosal
inflammation and heat can prevent replication of viruses.® It helps to relax muscles and relieves coughing by
preventing excessive dryness in the mucosal membranes.'®

Moreover, breathing exercises have been reported to have beneficial effects in improving symptoms and
optimizing pulmonary function in patients. Breathing programs have been reported to have positive effects in
alleviating symptoms and optimizing pulmonary function in patients.!! Breathing exercises aim to improve the
individuals breathing pattern and increase in lung expansion, they also enhance the performance of respiratory
muscles thus leading towards increase in functional residual capacity, and inspiratory reserve volume.'? Breathing
exercises reduces breathlessness, increase exercise capacity and improve overall well-being of a person 13141516
The physiological effect of breathing exercises comprises of increase in intra-bronchial pressure thus preventing
the collapse of bronchi and leading towards increase in inspiratory and expiratory flow rate.!>! It act by
stimulating the autonomic system thereby promoting relaxation and in return improves the physiological
parameters.1®

Furthermore, body positioning improves the efficiency and effectiveness of both primary and accessory muscles of
breathing leading to ease in dyspnea and reduction in work of breathing.!” These positions improve the ventilation
perfusion ratio and utilize the gravity to remove secretions.'® Positioning decrease the ventilation demand
resulting in longer expiratory time thereby preventing hyperinflation and ultimately resolving dyspnea.*®

As a healthcare professional and specially a Physical Therapist we would like to ask the imminent researchers to fill
this gap by conducting different surveys and trials. Through our experience we’ve found that the manoeuvres we
applied have been very effective and improved the overall outcome of the patients suffering from COVID -19.
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ABSTRACT

Objective: The objective of the study was to determine the efficacy of Fragility Integrated
Rehabilitation Management (FIRM) on the quality of life and activities of daily living in
geriatric population with hip fracture and to reduce the recurrence of hip fracture. Material
and Method: A single-group, pretest—posttest design was conducted at Seoul National
University for a time period from August 2017 to January 2018 in Bundang Hospital, South
Korea. Patients with age of 55 years and above, had diagnosed femoral neck fractures,
reduction and internal fixation, intertrochanteric and sub-trochanteric fractures, total hip
replacement (THR), bipolar hemi-arthroplasty were included in the study. Quality of life was
assessed through the Euro-QOL (EQ-5D) questionnaire, while ADL’s was measured through
Modified Barthal Index (MBI). Non-parametric Wilcoxon Sign Rank test was used for pre-
post analysis by using SPSS version 21. The level of significance was set at 95% Cl (p<0.05).
Results: Wilcoxon signed rank test showed a significant improvement in activities of daily
living (p<0.05). Furthermore, significant improvement has also been determined in the
quality of life (p<0.05), after the 10" Fragility Integrated Rehabilitation Management (FIRM)
and 4 Occupational Therapy (OT) sessions. Conclusion: Fragility Integrated Rehabilitation
Management showed a significant improvement in the Activities of Daily Living (ADLs) and
Quality of Life (QOL).

Keywords: Fragility fracture, geriatric, hip fracture, physical therapy, occupational therapy,
rehabilitation.

INTRODUCTION

comprehensive and multidisciplinary rehabilitation

Osteoporosis is a common factor which causes
most of the fragility fractures in older population
which causes severe problems including daily
activity limitations and gait impairments.””
Vertebra, humerus, radius, hip are the most
common sites.”” The incidence of fracture and
disability after fracture increases with time due to
the demographic changes and increase in life

3
expectancy.

In 2018, South Korea became an aged society,
14.3% population consists on adults’ aged>65
years, and by 2025, it can become a super-aged
society.3 Moreover in South Korea, from 2008 to
2012, the incidence of hip fracture increased by
14.1%. And after the hip fracture, mortality rate
during the first year is 8.4-36%. Mortality rate is
higher in hip fracture as compared to non-hip
fracture and control population.4

Fragility hip fracture is a geriatric condition with
c e 56 . . . .
comorbidities™ which increase socioeconomic
burden because of the increased expenses of
medical care. In spite of the fact that the treatment
quality of hip fracture has been improved but there
are still lacking of the functional recovery of the
patient after surgery, thus it is a need to provide

to restore the functional recovery after the

5,7
surgery.

In a previous study conducted by
Abraham Adunsky et al. described the effectiveness
and importance of comprehensive rehabilitation
care for geriatric population after fragility hip

8
fracture.

For the purpose of comprehensive rehabilitation
care, a multidisciplinary hip fracture care program
comprising of orthopedic doctors, physiotherapists,
occupational therapists, nurses geriatricians was
designed, which is known as Fracture Integrated
Rehab Management (FIRM). The main goal of FIRM
was to increase the level of independence,
prevention of falls and detailed discharge planning.
It consist on 10 days of physiotherapy and 4 days
for occupational therapy sessions after surgery,
increasing gradually depending on patients’
functional level.”

In this study a new rehabilitation strategy, FIRM
which was ascertained by Korean Fragility Fracture
Rehabilitation Study group7, was used. If the
research hypothesis is proved, then it would be a
big step in rehabilitation for the cases with Fragility
fractures, which are rising day by day due to
advancing age.g’10 The aim of the study was to
determine the efficacy of Fragility Integrated
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Rehabilitation Management (FIRM) on the quality
of life and activities of daily living in geriatric
population with hip fracture and to reduce the
recurrence of hip fracture. This system will
contribute public health by increasing quality of life
in older population with fragility fracture and
improve their functional recovery.

Modified Barthal Index (MBI), and low score
indicated a worse outcome."” As both variable were
ordinal, so non parametric Wilcoxon Sign Rank test
was used for pre-post analysis by using SPSS
version 21. The level of significance was set at 95%
Cl (p<0.05).

METHODOLOGY

RESULTS

A single-group, pretest—posttest design was
conducted at Seoul National University for a time
period from August 2017 to January 2018 in
Bundang Hospital, South Korea. Patients with age
of 55 years and above, had diagnosed femoral neck
fractures, reduction and internal fixation,
intertrochanteric and sub-trochanteric fractures,
total hip replacement (THR), bipolar hemi-
arthroplasty were included in the study. Subjects
were excluded if the patients had multiple
fractures, revised hip surgeries, isolated greater
and lesser tuberosity fractures, fractures due to
infection and malignancy, or had a medical
condition due to which rehabilitation wasn’t
possible, and declined to participate in the clinical
trials. The study was started after approval from
the research committee of Institutional Review
Board of Seoul National University Bundang
Hospital.  Informed consent according to
Declaration of Helsinki, was taken from each
subject and assured them about the confidentiality
of their data.

A total of n=14 patients fulfilled the eligibility
criteria and received the FIRM protocol, which is a
multidisciplinary team approach, and
comprehensive rehabilitation program. FIRM was
provided by rehabilitation physician, clinical nurse
specialist, nutritionist, physical therapist,
occupational therapist and a social worker.
Participants had been provided by 2 weeks long
intervention after surgery, which contained 10 days
physiotherapy sessions and 4 days of occupational
therapy. Each session lasts for 40mins/day (20

minutes twice a day) as shown in table 1.

The pre-interventional data was collected on 2"
postoperative day and post-interventional on 15"
postoperative after the 10™ FIRM session. The
general demographic data in term of age, gender
and BMI was obtained at the baseline. Quality of
life or health status of the participants was
assessed  through the Euro-QOL (EQ-5D)
questionnairen, while ADL’s was measured through

The mean age of study participant was 82.07+6.0 and
BMI was 22.71+4.08. A total of n=14 participants were
recruited for the study. Wilcoxon signed rank test
showed a significant improvement in modified Barthal
index (MBI). In MBI, self-bathing, toilet, stair climbing,
dressing, ambulation, transfer is significantly improved
(p<0.05). The personal hygiene, feeding, wheel chair, and
bowel-bladder control didn’t show any significant
improvement (p=0.05) after 10" Fragility Integrated
Rehabilitation Management (FIRM) and 4 Occupational
Therapy (OT) sessions. Furthermore, significant
improvement has been determined in the quality of life.
In QOL-EQ-5D, mobility, self-care, usual activities,
pain/discomfort is significantly improved (p<0.05).
However, no significant improvement has been seen in
the depression/anxiety (p=0.05), after the 10" Fragility
Integrated Rehabilitation Management (FIRM) and 4
Occupational Therapy (OT) sessions.

DISCUSSION

The aim of the study was to determine the efficacy
of Fragility Integrated Rehabilitation Management
(FIRM) on the quality of life (QOL) and activities of
daily living (ADL’s) in geriatric population with hip
fracture and to reduce the recurrence of hip
fracture. The post-intervention analysis showed
significant improvement in activities of daily living
on Modified Barthal index. Previous studies
demonstrated that due to decrease in
rehabilitation,13 hip fractures leads to decrease
functional independence and worsens the quality
of life."* While, rehabilitation has an important role
in improving quality of life and functional
independence of hip fracture patients.15 The
findings of current study showed that FIRM
protocol significantly improved bathing, toilet,
dressing, stair climbing, ambulation walking with or
without aid and transfers from bed to chair or back
(p<0.05) after the 10" FIRM session, which
correlates with the previous studies and significant
improvement has been seen in the mobility and
activities of daily |iving.7’ 1o However, in frail elder
population improvements in mobility and ADL’s is
of greater importance to cope up with the activities
of daily life."’
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Table 1: Fragility Fracture Integrated Rehabilitation Management (FIRM) Protocol

Physical therapy protocol

‘Occupational Therapy Protocol

I Sempicry

Evaluate to check out status of the subject

Camy out hip ROM [AAROM and ARDOM) oxercise acconding to status, lovel,
funchion of subgoct

Carry cut functional training on the mat Tof Progressve exercise
and stable function depending on the level of the subject (ex, Mat
training - rolling, sit up, scooting)

2V Seieny

Carry out strengthening exercise (hip abductor & extensor) &
cducation depending on the level of the subject (on a mat), (if
good motwvation, re training can be poassible in the ward)

Carry out cardiovascular exercise for lower cardicpulmonary function
due 10 bedding or aging depending on the level of the subject {ox
Thera Vital, UBE, daily application)

Carry out tilt table standing for confirming the orthastatic hypotenson
of the subjoct's condition

Carry out sit to stand exercise depending on the level of the
subjoct

Carry out cardiovascular exercise for lower cardicpulmonary function
due 1o bedding or aging depending on the level of the subject (ex
Thera Vitsl, UBE, daity appiication)

Carry out non-weight bearing exerclse in P-bar depending on the
leved of the subject (i stable, do next stage)

Carry out P bar walking dopending on the level of the subject(if
can carry outP-bar galt 3 roll, do next stage)

Carry out strengthening exercise (hip abductor & extensorn )i
cducation depending on the level of the subject (on a mat). (If
good motivation, re-training can be possible in the ward)

Iniial assessment (status, level, Tunction)

Carry out cardiovascular oxercise for lower cardicpulmoenary function
due to bedding or aging depending on the level of the subjoct (ox
Thera Vital, UBE, dally application)

Go abead with a gait endurance of 50m {25m / min = 0.4m / s} And
carry out walking depending on the level of the subject. (Proceed in
the order of P-bar, walker depending an the level of the subject)

Carry out gait with assist & supcrvision with rolling walker (You should
check the gait pattern & posture)

Carry out cardiovascular exercise for lower cardicpulmonary function
due 10 bedding or aging depending on the level of the subject {ex
Thera Vital, UBE, daily apglication)

& Sesson

Same as 5 session

JADL taining
1. Transfer : W/C to chair, W/C to bed, W/C to
toilet, sit to standing
2. Bad mobility : sit up, roll over
3. Dressing : education of wearing pants with
Reacher and purchasing
4, Home environment improvement: Installing
non-ship mat, safe-bar in the toilet
Education of precautions after hip fracture surgery
(1otal Hip Replacement Arthroplasty, Complote Hip
Replacement, Hemiarthroplasty, Internal Fixation)

7 Somion

Same as 5 session

Carry out stair ambulation depending on the level of the subject

Perform treadmill exercise (1.Akm/h) depending on the level of
the subject

IAfter confirming improved ADL training and

Carry out cardiovascular oxercise for lower cardicpulmonary function
due to bedding or aging depending on the lovel of the subject (ox
Thera Vital, UBE, dally appiication)

function, re-cducate deficient arcas

9 Sesikn

Same as 5 Session

Lvaluste to check out status of the subject

Final assessment (status, level, function)

Table 2: Pre & Post analysis of ADLs & QOL

Pre Post
= Z-score MD p-value
Mean SD Median IQR Mean SD Median 1QR
Personal Hygiene 3.85 151 4.00 1.00 4.28 1.06 4.50 1.00 -1.63 -0.43 0.102
Bathing Self 121 1.42 1.00 1.50 221 1.52 3.00 2.00 -2.39 -1.00 0.017*
Feeding 8.57 3.27 10.00 0.50 9.28 2.67 10.00 0.00 -1.34 -0.71 0.180
Toilet 3.78 3.66 3.50 8.00 6.00 3.11 8.00 3.75 2.20 -2.21 0.027
Stair climbing 0.71 2.16 0.00 0.00 3.92 3.73 2.00 8.00 -2.54 -3.21 0.011**
Dressing 4.28 2.49 5.00 3.00 6.21 211 5.00 3.00 -3.00 -1.93 0.003**
Bowel control 7.85 343 10.00 5.00 9.00 2.68 10.00 0.50 -1.62 -1.14 0.104
Bladder Control 7.92 3.64 10.00 2.75 8.85 2.68 10.00 2.00 -1.28 -0.93 0.197
Ambulation Walker 6.21 4.67 8.00 9.00 10.35 3.29 12.00 4.00 -2.95 -4.14 0.003**
Wheel chair 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.000
Chair bed transfer 8.00 4.40 8.00 9.00 11.21 2.75 12.00 3.25 -2.37 -3.21 0.017*
MBI_TOTAL 52.42 2438 57.00 27.75 71.35 18.56 73.50 18.50 -3.18 -18.93 0.001%**
Mobility 4.21 0.57 4.00 1.00 2.21 0.69 2.00 1.00 -3.22 2.00 0.001***
Self-care 3.85 0.77 4.00 0.25 271 0.82 3.00 1.00 -2.94 1.14 0.003**
Usual Activities 4.71 0.46 5.00 1.00 3.50 0.65 4.00 1.00 -3.16 1.21 0.002**
Pain/Discomfort 3.28 0.82 3.00 1.00 221 0.80 2.00 1.00 -2.28 1.71 0.022*
Anxiety/Depression 221 1.18 2.50 2.00 157 0.75 1.00 1.00 -1.89 0.64 0.058
EQD Total 0.34 0.20 0.34 0.13 0.63 0.09 0.63 0.17 -2.98 -0.29 0.003**

Level of Significance, P-value<0.05*, p-value<0.01**, p-value<0.001***
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Moreover, in the recent study subjects were
assessed after the 4 days of occupational therapy
sessions along  with  Fragility Integrated
Rehabilitation Management (FIRM), which showed
a significant improvement in dressing, toilet and
bathing. T. Alarcon et al. conducted a 2-years
follow study, which correlates with the current
findings and significant improvement has been
seen in the activities of daily living such as
ambulation, transfers, stair climbing, use of toilet,

bathing and dressing (p< 0.05),18

Furthermore, significant improvement has been
determined in mobility, self-care, usual activities
and pain/discomfort after the 10" Fragility
Integrated Rehabilitation Management (FIRM) and
4" Occupational Therapy (OT) session. In a study
conducted by Shyu Yl et al., it was determined the
interdisciplinary team approach is effective for
management of hip fracture in geriatric population
and improve their quality of life by decreasing pain
and improve physical function.™ Moreover,
previous literature determined that the Fragility
Integrated Rehabilitation Management (FIRM) can
significantly improve the quality, joint range of
motion and decrease in pain/discomfort in elder
population with hip fracture which supports the
findings of current study.”

FIRM protocol included comprehensive
management which was provided by
multidisciplinary team such as physical therapist,
occupational therapist, clinical nurse, nutritionist
and a social worker, which could be an important
part for the management of the hip fracture in
elderly population.21 In some researches, it has
been concluded that comprehensive management
is effective in improving functional independence
and activities of daily life as compared to the
conventional physiotherapy.22

In this study, anxiety and depression is not
significantly improved (p>0.05). While, depression
could be a factor to decrease the mobility and
functional outcomes in elderly population with hip
fracture.” But a study reported, 1 year-long follow-
up determined a decrease in depression after
discharge from the hospital.19

The limitation of this study is that it was single
group, one centred study. Moreover, sample size
was also small, so results can’t be generalized.

CONCLUSION

FIRM showed an improvement in the mobility, self-
care activities, ambulation, stair climbing, and
transfer. Another improvement has been also
observed in the decrease in pain and discomfort
due to the Hip fracture. Furthermore, activities of
daily living are significantly improved, which
demonstrated that FIRM is an effective protocol for
hip fracture in geriatric population. It is suggested
that in future studies, such conditions such as
metabolic diseases and metabolic bone diseases
which may hinders the improvement in hip fracture
should be considered. Large sample size and
multicenter studies should be incorporated in
future researches.
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ABSTRACT

Objective: To determine the effectiveness of physical activity as a coping strategy to reduce
academic stress among undergraduate female students. Methodology: A Randomized
control trail (NCT04221022) was conducted in Bilquis Postgraduate College for Women PAF,
Nur Khan Base, Rawalpindi. A total of n=37 undergraduate inactive female (>1-month)
students, age between 18-24 years, with moderate level of academic stress measured on
academic stress scale were included in the study. While students with diagnosed
psychological disorders, systematic diseases were excluded. The participants randomly
divided into Light Physical Activity (LPA), Moderate Physical Activity (MPA) and Vigorous
Physical activity (VPA) groups. The academic stress scale (ASS) was used to observe level of
academic stress among participant at baseline and after six weeks of intervention. Results:
The mean age of female study participants was 20.24+1.44 years. Pre-Post analysis showed
that all group significantly improve (p<0.001) level of academic stress after 6 week
intervention. The academic stress was significantly improved in moderate PA group as
compare to vigorous PA (15.17+12.39 Ver. 44.62+36.94, p=0.019). Conclusion: All types of
physical activities were effective as a coping strategy for reducing academic stress among
female undergraduate students. But moderate level of physical activity like brisk walking
was significantly associated with reduction in academic stress as compare to vigorous and
light physical activities.

Keywords: Cognition, mental health, physical activity, stress.

INTRODUCTION

Physical activity (PA) is defined as any bodily
movements, which are produced by skeletal
muscles that results in energy expenditure and
classified as light, moderate and vigorous physical
activity. PA is effective in preventing and treating
high blood pressures, diabetes, osteoporosis and
depression. People who performs PA are more
efficient and healthier." Whereas risk of developing
hypertension, coronary heart disease, diabetes and
obesity increases due to physical inactivity.2
Now-a-days stress is a typical chunk of each
individual’s life.>  Excessive work leads to the
feeling of physical stress whereas improper daily
life routine cause mental stress.” Stressors such as
academic, self-imposed, economic, and health
related may affect the college students.” The
education system is quite stressful these days. A
student’s life and specifically a female student is
subjected to diverse kinds of stressors such as the
burden of academics, grades, undefined future and
family problems.6 stress also leads to the issues of
concentration, tension, anxiety, focus and
attention.’

Moreover, students are also overloaded with
quizzes, assignments, presentations and exams and
all these factors are working as stressors in
students’ life which may effects the academic
achievements.® Academic stress is mental distress

which may occurs due to the pressure of
educational failure, examination, class
participation, competing other class mates and
extra-curricular activities.” *° Due to which students
face emotional, physical, and social problems which
might affect their learning capability and academic
performance.6

Regular PA is effective for health life style and it is
suggested as a coping strategy for stress.” In some
previous studies, it has been demonstrated that
most of the students do not participate in physical
activity, whereas engaging in it can be a potent tool
to enhance the physiological wellbeing of the
student and minimizing there academic stress.'*
However, in literature there is also limited evidence
that physical activity is being properly used as an
effective therapy in the management of academic
stress. This study was conducted to determine the
effectiveness of physical activity as a coping
strategy to reduce academic stress among female
participants.

METHODOLOGY

A randomized clinical trial (NCT04221022) was
conducted in Bilquis Postgraduate College for
Women PAF Nur Khan Base Rawalpindi after the
permission from Principal. A total of n=37
female  (>1-month)

undergraduate  inactive
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students, age between 18-24 years, with moderate
level of academic stress measured on academic
stress scale were included in the study. While
students with diagnosed psychological disorders,
systematic diseases were excluded from the study.

The participants were randomly divided into three
groups, through the sealed envelope method such
as Light Physical Activity (LPA), Moderate Physical
Activity (MPA) and Vigorous Physical activity (VPA)
group. (Figure 1)

Assessed for edgibility (o= 371)

Excluded (r=334)
Not moeting noksion oo =305
Enroliment ——P| | Decinut Io pascipate (r=12)
Omhor reasens (=8
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Figure 1: CONSORT Diagram

The guidelines regarding physical activity for
intervention were obtained from Rapid Assessment
of Physical Activity (RAPA) questionnaire which has
constructed validity and reliability.15 The duration
of study were 6 weeks and each group receiving
intervention for 5 days/week. The participants
were ask to perform Leisure Walk for 35 minutes in
LPA group, Brisk Walk for 30 minutes in MPA group
and jogging for 15 minutes in VPA group

The information regarding age, BMI and semester
was obtained at baseline. The academic stress
scale (ASS) was used to observe level of academic
stress among participant at baseline and after six
weeks, which is also a valid and reliable tool.® The
assumptions of parametric tests were met, so for
within group changes, paired sample t-test and for
comparison One Way ANOVA with Tukey HSD post
hoc was used. The level of significance was set as

p<0.05, and SPSS ver. 21 was used to analyse the
data.

RESULTS

The mean age of female study participants was
20.24+1.44 years and mean BMI 20.2340.26 kg/mz,
which showed that majority of participant, had
normal BMI score. Majority of students were in 2"
(n=10) and 4" (n=14) semester respectively (Figure
2).

Pre-Post analysis showed that all group showed
improvement in level of academic stress after 6
week intervention, while comparison between
groups showed significant difference (p=0.024)
among the groups as shown in figure 3.
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Figure 2: Semester wise distribution of participants
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Figure 3: With-in group changes in ASS

Post Hoc analysis with Tukey HSD showed that the
academic stress was significantly improved in
moderate PA group as compare to vigorous PA
(15.17+12.39 Ver. 44.62+36.94, p=0.019). But no
significant difference was observed between

moderate and light PA group (15.17£12.39 Ver.
33.5+19.71, p=0.196) as well as light and vigorous
PA group (33.5£19.71 Ver. 44.62+36.94, p=0.543)
as shown in Figure 4.
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Figure 4: Comparison of ASS among LPA, MPA & VPA groups
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DISCUSSION

According to the results, each level of physical
activity reduced the academic stress level at the
end of 6 weeks but moderate level of physical
activity e.g. brisk walk significantly improve
academic stress symptoms as compare to light and
vigorous physical activity.

In this study, it was concluded that moderate level
of PA was significantly associated with the
academic stress, which correlates with the previous
study conducted by Urich A. In which it has been
demonstrated that moderate level of PA i.e. 150
minutes/week is effective for reducing stress and
improve health in undergraduate students.”’
Moreover, it has also been determined that regular
moderate and vigorous intensity PA improves
mental and cognitive health."® A study conducted
by James A. Blumenthal et al. discussed that 12
weeks of aerobics and strength training is effective
for reduction in mental stress.” However,
according to the results of this study, brisk walking
for a time period of 6 weeks can significantly use as
a coping strategy for mental stress. This occurs due
to the cortisol level, which is considered as stress
hormone. Cortisol is released during physical
activity such as brisk walking which reduces the
stress level while secretion of cortisol is decreased
or inhibited due to low PA.”

Additionally, another possible mechanism is the
increased concentration of serotonin and other
neurotransmitters due to PA, which are associated
with the endorphin effects and decrease the
negative effects of stress.”’ This supports the
current findings of the study that moderate
intensity of physical activity for 6 weeks reduces
the stress level and improves mental health of
college students. And stress is the leading cause of
poor academic performance in college students.™*
Moreover, in the current study no significant
difference has been observed in the light and
vigorous PA after 6 weeks of intervention.
However, in a previous literature, it has been
discussed that vigorous PA is inversely associated
with the stress level among college students.”” On
the other hand, walking in nature is also effective
for the mental health.”? However, there’s less
evidence available for the leisure walk and the
academic stress in college students.

CONCLUSION

All type of physical activities were effective for
coping up with the academic stress among female
undergraduate students. But moderate level of
physical activity like brisk walking was significantly
associated with the academic stress, as compare to
vigorous and light physical activities. The current
study was single centre study as well as no
confounding variables like age socioeconomic
status were included in the analysis. So multi-
centre study, while focusing confounding variables,
is recommended for future research.
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ABSTRACT

Objective: To compare the effectiveness of non-mechanical horseback riding with
conventional Physical therapy on dynamic balance within spastic CP children. Material and
Method: A single blinded randomized clinical trial conducted at THQ hospital Gujar Khan
Pakistan. The n=30 spastic hemiplegic CP children with Gross Motor Function Classification
scale (GMFCS) level-1V, a score of Il on Modified Ashworth Scale (MAS) were included through
non-probability convenience sampling technique. The participants were randomly allocated
into conventional physical therapy (CPT) group and non-mechanical horseback back riding
(NMHBR) group through lottery method. The data was collected at baseline and post 06
months through the General demographic questionnaire, MAS, GMFCS and Pediatric Balance
Scale (PBS). For between-group comparison independent samples t-test was used while for
within-group analysis paired sample t-test was used. Results: The mean age and BMI was
8.36%2.15, 14.5+0.75 respectively. When Comparing both groups, no significant difference
was observed in Spasticity (p=0.130) and functional independence (p=0.216). But NMHBR
group showed significant improvement in overall pediatric balance score as compare to CPT
group (17+10.24 vs. 26.331£1429, p=0.049), after 6 months of intervention. The PBS’s task
including standing unsupported (p=0.027), Standing with eyes closed (p=0.039), standing with
feet together (p=0.021), Standing with one foot in front (p=0.016), Standing on one foot
(p=0.039) and Reaching forward with outstretched arm (p=0.012) significantly improved in
NMHBR groups as compare to CPT. Conclusion: It was concluded that conventional physical
therapy and non-mechanical horseback riding both can improve spasticity, functional
independence and balance of spastic CP children but NMHBR is more effective than CPT.
Keywords: balance, hippo-therapy, physical therapy.

INTRODUCTION

physical therapy includes different types of

Cerebral palsy is

non-progressive

disorder exercises like stretching, strengthening, postural

manifested by impairment in movement and
posture due to damage of the motor cortex. It is
most common  neurodevelopmental  motor
disability as it is prevalent in every 2 to 3 out of
1000 children.” The incidence of CP is 2.5/1000 live
births." In US, every 1 out of 278 child is diagnosed
with CP each year. However, a study in Faisalabad
reported 160 cases with the abnormalities in
movement, tone, and posture and out of which
75% cases were diagnosed with cp.’

It was considered as CP occurs due the result of
perinatal asphyxia, but in some recent studies it has
been concluded that there are number of factors
which cause CP. Injury to the brain could be
prenatal, natal, and postnatal.3 The CP can be
classified as spastic, dyskinesia, ataxic, and mixed.’

Spastic CP is characterized by jerky movements,
muscle tightness and joint stiffness.” Growth and
effects of gravity increase the movement
difficulties in children, which leads to the secondary
effects of compensating bones and muscular
abnormalities.” The most important problem in
children with CP is defective control on posture.
However, postural maintenance is necessary for
daily living activities.>®

Management of CP includes medications, surgery
and rehabilitation. The medications relieve
spasticity while surgery may include tenotomy,
selective dorsal rhizotomy etc. on the other hand,

stability, balance training, Bobath, PNF techniques.7
Organization of posture is controlled at two
functional levels: direction-specific adjustment &
fine-tuning of direction-specific activities. There
exist many approaches to improve control of
posture and balance.” ®° In previous studies it has
been concluded that treatments such as Swiss ball
training, and hippotherapy is more effective as
compared to conventional physical therapy.
However, rehabilitation is an important aspect for
the management of CP children.™

Furthermore, hippotherapy therapy approach, in
which movement of horse, is used for patients’
benefit."™ It improves neuromotor and sensory
processes and affects many systems of body. The
constant rhythmical 3-dimensional (3-D) movement
of the horse not only facilitates automatic postural
responses and stimulate trunk muscles, joint
stability, weight shift but also increases sensory
input to the Vestibular, Proprioceptive, Tactile,
Cognitive and Motor systems.12 Therapeutic
horseback riding leads to improved coordination,
increased head and trunk control and improved
gait.B’ 14

Moreover, hippotherapy helps to improve balance
and coordination, muscle tone and strength and
range of motion.”" In present study the non-
mechanical horseback riding is cost effective,
friendly user, cannot be affected by weather and
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occupies less space and children enjoy with toy
horse. Present study was done to compare the
effectiveness of non-mechanical horseback riding
versus conventional therapy (NMHBR) on dynamic
balance and conventional physical therapy in
spastic hemiplegic CP children.

METHODOLOGY

A single-blinded, randomized clinical trial was
conducted at Makkah Medical Center Saudi Arabia,
from June 2018—May 2019, after taking an
approval from competent authority of Tehsil
Headquarter Hospital (THQ), Gujar Khan Pakistan.
The study was initiated after taking an informed
consent from parents, and considering the ethical
considerations according to declaration of Helsinki.

The children with spastic hemiplegic CP, age range
of 5-12 years, who had GMFCS - level IV, a score of
2 on Modified Ashworth Scale and move the
affected parts easily, and who had an active hand
grip of affected hand were included in the study.
However, the children with any acute infection,
fever and cognitive impairments were excluded.
The sample was recruited through non-probability
convenience sampling technique. The n=30
participants who fulfilled the eligibility criteria were
randomly divided into non-mechanical horseback
back riding (NMHBR) and conventional physical
therapy groups through lottery method and
participants were kept blind to the allocated
treatment. (Figure 1)

[ Enroliment ]

Assessed for eligibility (nw 53)

Excluded (n=23)

« Not meeting inclusion critena (n=02)
+ Decilined to participate (n=01)

+ Other reasons (n=0)

Randomized (n=30)

'

Allocation

1 v
J

Allocated to CPT (n=15)
+ Recelved allocated intervention (n=15)
« Did not recelve allocated intervention (n=0)

Allocated to NMHBR (n=15)
+« Recelved allocated intervention (n=15)
« Did not recelve allocated intervention (n=0)

g

Follow-Up ]

J

Lost to follow-up: (n=0)

Discontinued intervention (n=0)

Lost to follow-up (n=0)

Discontinued Intervention (n=0)

Analysis ]

Analysed (n=15)
« Excluded from analysis (n=0)

Analysed (n=15)
+« Excluded from analysis (n=0)

Figure 1: CONSORT Diagram

Figure 2: Custom made wooden horse

In  conventional physical therapy group, all
participants were treated with the stretching of the
tight muscle, positioning, abdominal co activation,
rolling and balance training exercises. While in
NMHBR group, exercises performed in CPT group,
and with the addition of a custom made wooden
horse for balance training. The horse was fixed on
the floor with spring as shown in Figure 2.

Table 1: Treatment protocol for CPT and NMHBR groups
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CPT (n=15)

NMHR (n=15)

Stretching of the tight muscle,
positioning, abdominal co

Type of exercises o .
e activation, rolling and balance

Stretching of the tight muscle, positioning,
abdominal co activation; rolling, balance
training and non-mechanical horseback riding.

training etc.

3 times a week up to 6 months and 3 times a

Frequency of sessions 3 times a week up to 6 months week up to 6 months for non-mechanical
horseback riding
Duration of session 30 to 40 mint session for CPT 30to 40 mint session for CPT and 30 mints for
NMHR

10 to20 ithin 30 d itting f

No. of repetitions 10 to 20 rep within 30 sec ocurepwi |n3o r:ier::tan One Stting for

The data was collected at baseline and post 06
months after intervention. General demographic
data was collected including age, gender, height,
weight, BMI (Appendix 1). Pediatric Balance Scale
(PBS), which has constructed validity and reliability,
was used for the assessment of dynamic balance
which consists of 14 items scoring from 0 point
(lowest level of function) to 4 points (highest level
function) with a maximum score of 56 points.(18
The independent sample t-test was used for
between-group comparison while for within-group
analysis paired sample t-test was used by using
SPSS version 21. The level of significance was set at
a p<0.05.

RESULTS

The mean age of study participants was 8.35+2.27
years and BMI was 14.8+0.84 kg/mz. A total of
n=14 males and n=16 females participated in the
study. Of which n=5 males and n=10 females were
in CPT group while n=9 males and n=6 females
were in NMHBR group.

Within group analysis showed that spasticity was
significantly improved in both groups
(CPT=1.86+0.22 vs. 1.4040.20, p<0.001 &
NMHBR=1.80+0.25 vs. 1.26+0.25, p<0.001). But
functional independence (GMFCS) was significantly
improved only in NMHBR group (3.53+0.51 vs.
3.26+0.88, p=0.041). The overall balance score was
significantly improved in both groups

(CPT=11.60+8.54 vs. 17.+10.24, p<0.001 &
NMHBR=16.53+8.5 vs. 26.33+14.29, p<0.001) after
six months of interventions. In CPT group most of
the tasks of PBS were not significant improved
(p>0.05) including sitting unsupported, standing
with eyes closed, standing with feet together,
standing with one foot in front, standing on one
foot, turning 360 degrees, turning to look behind,
retrieving object from floor and placing alternate
foot on stool. While in NMHBR group all tasks were
improved significantly (p<0.05) except turning 360
degrees (p=0.055) and placing alternate foot on
stool (p=0.164). (Table 2)

While comparing the both group, no significant
difference was observed in Spasticity (p=0.130) and
functional independence (p=0.216). But NMHBR
group showed significant improvement in overall
pediatric balance score as compare to CPT group
(17410.24 vs. 26.3321429, p=0.049), after 6 month
intervention. The PBS’s task including standing
unsupported (p=0.027), Standing with eyes closed
(p=0.039), standing with feet together (p=0.021),
Standing with one foot in front (p=0.016), Standing
on one foot (p=0.039) and Reaching forward with
outstretched arm (p=0.012) were significantly
improved in NMHBR groups as compare to CPT.
(Table 3)
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Table 2: Pre-post analysis in CPT & NMHBR (Spasticity, GMFCS & PBS)
CPT (n=15) NMHBR (n=15)
Mean SD MD p-value Mean SD MD p-value
Pre 1.86 0.22 1.80 .25
e %k %k %k % %k %
Spasticity Post 140 020 0.46 0.000 196 B 0.53 0.00
Functional Independence Pre 3.73 0.45 3.53 .51
0.13 0.164 0.26 0.041**
(GMFCS) Post 3.60 0.50 3.26 .88
N , Pre 266 0.89 exx 3.46 74 o
sitting to standing Post 366 043 1.0 0.000 386 = 0.40 0.028
, - Pre 260 091 exx 3.33 72 o
of standing to sitting Post 3.60 0.63 1.00 0.000 3.80 6 0.46 0.014
Pre 1.80 1.26 2.73 .96
_ * %k - *ok ok
Transfers Post > 73 109 0.93 0.000 340 ) 0.66 0.001
, Pre 080  1.14 i 1.40 1.12 rx
standing unsupported Post 120 156 0.40 0.009 516 14 1.06 0.000
" Pre 093 162 1.06 162 .
sitting unsupported Post 1.00 173 0.06 0.334 186 506 0.80 0.047
Pre .00 0.00 0.13 51
i ith | - - -0. .019**
standing with eyes closed Post 0.000 0.00 0.46 23 0.33 0.019
Pre 0.066 0.25 0.20 .56
i ith f h - - -1. .026**
standing with feet together Post 0.06 0.25 120 178 00 0.026
o , Pre 0.00  0.00 0.00 .00 »
standing with one foot in front Post 0.00 0.00 1.00 151 1.00 0.023
, Pre 0.00  0.00 0.00 .00 »
standing on one foot Post 0.00 0.00 0.26 3 0.46 0.048
Pre 0.26 0.45 0.60 .98
i -0.4 164 -0. :
turning 360 degrees Post 0.66 139 0.40 0.16 126 153 0.66 0.055
) . Pre 0.26 0.45 0.60 91 ok
turning to look behind Post 0.66 139 -0.40 0.164 133 152 -0.73 0.036
o Pre 060 112 0.80 1.26 .
retrieving object from floor Post 0.80 150 -0.20 0.082 180 189 -1.00 0.013
Pre 0.00 0.00 0.00 .00
laci | f | - - -0.1 164
placing alternate foot on stoo Post 0.00 0.00 013 35 0.13 0.16
reaching forward with Pre 1.60 1.24 2.20 1.01
-0. . 7** _1. . %k %k 3k
outstretched arm Post 2.20 1.26 0.60 0.00 3.26 .88 06 0.000
Pre 11.6048.54 erx 16.53+8.5 rx
Total PBS Post 17 +10.24 5.40 0.000 26.33+14.29 9.80 0.001
Level of significance= p<0.05** & p<0.001***
Table 3: Comparison of CPT & NMHBR (Spasticity, GMFCS & PBS)
CPT NMHBR
Mean SD Mean SD MD e
Spasticity 1.40 0.20 1.26 0.25 .013 0.130
Functional independence (GMFCS) 3.60 0.50 3.26 0.88 0.33 0.216
Sitting to standing 3.66 0.48 3.86 0.51 -0.20 0.285
Standing to sitting 3.60 0.63 3.80 0.56 -0.20 0.367
Transfers 2.73 1.09 3.40 0.82 -0.66 0.071
Standing unsupported 1.20 1.56 2.46 14 -1.26 0.027**
Sitting unsupported 1.00 1.73 1.86 2.06 -0.86 0.223
Standing with eyes closed 0.000 0.00 0.46 0.83 -0.46 0.039**
Standing with feet together 0.06 0.25 1.20 1.78 -1.13 0.021**
Standing with one foot in front 0.00 0.00 1.00 1.51 -1.0 0.016**
Standing on one foot 0.00 0.00 0.46 0.83 -0.46 0.039**
Turning 360 degrees 0.66 1.39 1.26 1.53 -0.60 0.272
Turning to look behind 0.66 1.39 1.33 1.54 -0.66 0.225
Retrieving object from floor 0.80 1.52 1.80 1.89 -1.00 0.122
Placing alternate foot on stool 0.00 0.00 0.13 0.35 -0.13 0.153
Reaching forward with outstretched arm 2.20 1.26 3.26 0.88 -1.06 0.012%**
Total PBS 17.00 10.24 26.33 14.29 -9.33 0.049**

Level of significance= p<0.05** & p<0.001 ***
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DISCUSSION

The primary objective of the study was to compare
the effectiveness of non-mechanical horseback
riding with conventional physical therapy on
spasticity, functional independence, and dynamic
balance within spastic CP children.

In this study, it has been seen that the spasticity is
significantly improved on MAS in both groups
which is in the support of previous finding that
hippotherapy can significantly reduce the muscle
tone in spastic hemiplegic CP children.” And
physical therapy such as continuous stretching
exercises helps in reducing spasticity by addressing
the muscle shortening.20

Furthermore, functional independence on GMFCS
was also significantly improved which is in the
coherence of the previous study that, hippotherapy
is an effective approach for the improvement in
functional independence in spastic hemiplegic CP
children. The shape of the horse, and the 3-D and
rhythmic movement also influence the mobility,
gross motor function, and functional activities of
the CP children.”!

Between groups comparison showed significant
improvement in the total score of PBS after 6
months of intervention in both NMHBR and CPT
group, while within group comparison showed
significant improvement in the NMHBR group.
Benda et al. did a pre posttest study and concluded
that hippotherapy improved symmetry of muscle
activity rather than passive stretching supporting

22
It has also

the results of present study.
considered that 3-D and rhythmic movement of
horse also improve balance and posture in CP
children.”

Additionally, between groups comparison showed
significant improvement in sitting to standing,
standing to sitting, transfers, standing unsupported
and reaching forward with outstretched arms in
CPT group. While all items including sit to stand,
stand to sit, transfers, standing unsupported, sitting
unsupported, standing with eyes closed, standing
with feet together, standing with one foot in front,
one foot standing, turning to look at back, picking
any object from floor, and forward reaching with
outstretched arm showed significant improvement
in NMHBR group. In some previous literature it has
been discussed that the maintenance of balance
depends on muscle activity and posture control.

Horse movement provides a precise, smooth,
rhythmic, and repetitive pattern of movement.'® **
Hence, such repeated adjustments improves the
strength of pelvic, abdominal and lumbar area and
maintain balance and upright posture. Different
studies have been done to assess effectiveness of
horseback riding.

In present study when both groups were
compared, significant improvement was observed
for standing unsupported, standing with eyes
closed, standing with feet together, standing with
foot in front, standing on one foot, and placing
alternate foot on stool in NMHBR group. In a
previous study the effectiveness of hippotherapy
on balance was observed in CP children and PBS
showed major improvements in balance.”
Furthermore, in another study, children having
mild to moderate balance problem were treated
with hippotherapy for 45-minute two times in a
week till 6 weeks. The results supported that
hippotherapy  can  improve  balance and
performance of daily activities for children with
mild to moderate balance problems.24

Moreover, Shurtleff et al. determined that
hippotherapy improves stability of head/trunk and
reaching activities of upper extremity (UE) in
spastic diplegia cerebral palsy (SDCP) children. A
human performance laboratory with six camera
video motion capture systems was used and
showed significant improvements in stability of
head/trunk, improved reaching/targeting and
reach/path ratio with hippotherapy.(14 However,
the result of current study showed the
hippotherapy improved reaching activities of UE in
hemiplegic CP children. Furthermore, study done
by Bertoti, showed significant improvement in
posture and functional skills due to improved
muscle tone and balance in CP children who were
treated with therapeutic horseback riding

program,(ls

CONCLUSION

It was concluded that conventional physical
therapy and non-mechanical horseback riding both
can improve balance, spasticity and functional
independence of spastic hemiplegic CP children but
NMHBR is more effective than CPT. It is
recommended to conduct multi centered study

N,
ele.
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with larger sample size as well as with different

types of topographical and physiological CP.
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ABSTRACT

Objective: The objective of this study was to evaluate the level of physical activity and its
association with hemoglobin level among undergraduate students. Method and materials: A
cross-sectional study was conducted on undergraduate students of Isra Institute
Rehabilitation Sciences, Isra University Islamabad. The undergraduate students between 18-
25 years were included in the study. The hemoglobin level was evaluated through the
hemoglobin-meter and physical activity through the International Physical Activity
Questionnaires IPAQ-SF-7. The Pearson product-moment correlation was used to find
association between physical activity and hemoglobin level. Results: The mean age of study
participants was 21.10£1.76. Of the 400 participants, 22% participants had low level of
physical activity, 46.25% participants had moderate level of physical activity and 31.75%
participants had vigorous physical activity. The time spent in vigorous and moderate physical
activity was significantly associated with the hemoglobin level (p<0.05) and sitting was
negatively correlated with Hb (p<0.05). Conclusion: It was concluded that that levels of
physical activity was significantly associated with the hemoglobin level.

Keywords: Physical activity, hemoglobin, anemia.

INTRODUCTION

Physical activity is the skeletal muscles movements
in the form of contraction and relaxation due to
which energy is utilized." It is categorized as low,
moderate and high physical activity. The mild
physical activity occurs when metabolic equivalent
(METS) is 1.5 to 2.9 like slow pace walking ,the
moderate physical activity occurs about 3 to 5.9
METs as the brisk walking and the Vigorous physical
activity is defined as METs more than 6.°

Globally, the 4™ common leading cause of death is
due to physical inactivity.3 According to WHO, 3.2
million deaths per year occurs due to physical
inactivity throughout the world.* Overweight and
obesity mainly occurs due to the physical
inactivity.” National health survey of Pakistan
reported that 25% of population is overweight
while 10% is obese. A total of 60% world’s
population is physically inactive or doing very little
physical activity which is similar to the statistics of
Pakistan and reported that majority of adults are
physically inactive.’

Physical activity lowers the risk of establishing
major cardiovascular diseases (CVD) and metabolic
syndrome, obesity, osteoporosis, and muscular
weakness.” Regular physical activity remains
important in prevention of disorders of muscles
and skeleton which includes mechanical low back
pain, cervical and shoulder pain.8

The barriers to physical inactivity are lack of time
due to hectic routine related to studies, parents
prefer academic success compared to the
exercise.? Physical inactivity is a crucial risk factor
for cardio-vascular disease, type 2 diabetes, and

numerous forms of cancers.’ It also leads to pre-
mature deaths.'

The average hemoglobin value required for males
is 14 to 18 g/dl whereas that for females is 12 to 16
g/dl. The appropriate hemoglobin level (Hb) is
essential for the proper tissues oxygenation.''
According to Haas et al, the reduced work outcome
is due to low Hb and reduction in oxygen transport.
Iron deficiency anemia effect the capacity of
activity performance and by improving iron status,
human capital or work outcome can also be
enhanced.” The causes of low Hb includes,
malnourishment as a result of poor diet habits,
worm infections, menarche, socio-demographic
factors like age, gender, community status.”**
Limited studies were available in Pakistan related
to the association of HB with different levels of
physical activities. The significance of healthy diet
and sufficient degree of physical performance is
well understood by medical students yet they do
not pay attention to this fact. So it is difficult for
them to make people aware about the benefits of
physical activity. This study was conducted to
explore the levels of physical activity and its
association with HB levels among undergraduate
students.

METHODOLOGY

A cross-sectional study was conducted on n=400
undergraduate  students of Isra Institute
Rehabilitation Sciences, Isra University Islamabad,
after the approval from the Advanced Study &
Research Committee (ASRC) from December 2018
to February 2019. Written informed consent was
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obtained from the participants prior to data
collection, after explaining the detail of study.
Participants fulfilling the eligibility criteria were
recruited through purposive sampling technique,
which were the undergraduate students (both male
and female) of Isra University, Islamabad, among
the age of 18 to 25 years while the students with
fever, hemophilia, history of fracture<l-year,
physical impairments and hepatitis (B,C,D) were
excluded from the study.

Furthermore, the demographic details were
obtained from the study participants including age,
gender, height and BMI. Hb was evaluated through
hemoglobin-meter while IPAQ-SF-7 was used for
the levels of physical activity (PA). The IPAQ-SF-7 is
valid and a reliable tool.” Hemoglobin was
measured through hemoglobin meter (Inst-answer,
LBM-01).

The numerical data was expressed as mean and
standard deviation (SD), while percentages and
frequencies were calculated for the categorical
variables. As the data was normally distributed, so,
Pearson Product-Moment Correlation was used to
find the association between PA and Hb level. A p-
value<0.05 was considered statistically significant.
The data was analysed through SPSS 21.

RESULTS

The mean age of study participants was
21.10+¢1.76. The general demographics of

participants of the study included age, height,
weight and Hb levels was measured as shown in
table 1. Furthermore, in this study 88 (22%)
participants had low level of physical activity while
185 (46.25%) participants had moderate level of
physical activity and 127 (31.75%) participants had
vigorous physical activity

Table 1: Descriptive Demographics
Minimum Maximum Mean+Sd.Div

Age in years 18 24 21.10+£1.76

Height in feet 5.0 6.3 5.47+0.28

Weight in kg 35 95 59.15+10.76
HB in g/dL 6.53 17.33  10.9242.03

The vigorous physical activities and time spent in
vigorous activities was positively correlated with HB
(r=0.216, p=0.000 and r= 0.192, p=0.000
respectively). Furthermore, the moderate physical
activities was also positively correlated with HB
(r=0.099, p=0.049) while time spent in moderate
activities was not significantly associated with HB
(r=0.093, p=0.063). Moreover, walking and time
spent in walking was also not significantly
associated with HB. (r=0.046, p=0.358 and r=0.042,
p=0.401 respectively). While sitting was negatively
correlated with HB (r=-.107, p=.032). Additionally,
IPAQ 7 total score was positively correlated with HB
(r=0.155, p=0.002). (Table 2)

Table 2: Correlation between PA & Hb level

HB Level in g\dI

Mean SD (10.9242.03)

r p-value
Qurlng the Ia§t 7 d‘ay‘st on how many days did you do 75 1.60 0216~ 0.000%**
vigorous physical activities? (days)
How' much't.lr'ne did you usually spend q0|ng vigorous 16.73 43.55 019" 0.000%%*
physical activities on one of those days? (min.)
During the Ias’F 7 days{ Aon how many days did you do 502 537 0.099" 0.049%*
moderate physical activities? (days)
HowAmuch -t|Arr'1e did you usually spend dglng moderate 30,30 6174 0,093 0.063
physical activities on one of those days? (min.)
During the |a§t7days, or.w how many days did you walk for 543 509 0.046 0.358
at least 10 minutes at a time? (days)
How much tlmg did you usually spend walking on one of 30.86 82,60 0.042 0.401
those days? (min.)
Qurlng the last 7 days, how much time did you spend 761 375 0107 0.032%*
sitting on a week day? (days)
IPAQ7 Total Score 113.73 88.95 0.155 0.002**

Level of significance= p<0.05** & p<0.001***

_DISCUSSION |
The objective of the study was to explore levels of

physical activity and its relationship with
hemoglobin (Hb) level among students. In a

current study low physical activity was observed in
88 (22%) students while 185 (46.25%) participants
had moderate level of physical activity and 127
(31.75%) participants had vigorous physical
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activity. According to a study conducted in
Bangalore, India, on physical activity among
medical undergraduates of 18 to 22 years of age,
using International Physical Activity Questionnaire
(IPAQ). High physical activity was present in 41.3%
of the students while 43.2% have moderate
physical activity and 15.4% of the students were
having low levels of activities.'® Another study was
conducted in Poland, to evaluate the physical
activity in students of the medical university of
Silesia, which demonstrated that 46% of the
physical therapist had the vigorous level of
physical activity, 54% had a moderate level of
physical activity."”

Moreover, in this study it has been determined
that the vigorous and high level of physical activity
is significantly associated with hemoglobin level.
This correlates with the previous study, in which it
has been reported that if a person performs
physical activity, it causes the muscles to manage
with severe oxygen deficiency which leads the
muscles to balance the need of 02 by having
accessibility of oxygen. The muscles have the
capability to cope with this oxygen deficiency so it
combines very rapidly to develop oxy-hemoglobin.
It leads to the increase in HB concentration and
18, 19 Also,

many physiological responses can lead to the

have better health outcomes as well.

condition of hypoxia for example exercise.”® And
hypoxia is deliberated to a greater extent by
stimulation of the transcription factor which is
sensitive to hypoxia. Endurance exercises trigger
the hypoxia sensitive transcription factor. This
element leads to the excess transportation of
oxygen through blood via procedure like
erythropoietin-mediated erythropoiesis.20

Moreover, increase in endurance exercises are
connected with hemoglobin levels. It is also linked
to the increase of the oxygen carrying capability of
blood.”* Furthermore, regular participation in
moderate physical activity was also significantly
associated with HB an level which also correlates
with the previous study which stated that
continuous and regular exercises of moderate
intensity, aerobics and endurance exercises can
improve the Hb levels. The endurance exercises
helps to improves the growth hormone production
through the hematopoiesis as well as enhance
cytokines concentration which mature, proliferate

and renew the blood stem cells.” Moreover,
according to some previous literature, it has been
concluded that aerobic training can significantly
improve the Hb level.”?*

Additionally, in a recent study it was observed that
sitting is also negatively significant correlated with
Hb level which supports the previous literature
that prolonged sitting may reduce the plasma
fibrinogen, hemoglobin and red blood cells.””
Sedentary life style and excessive sitting is
associated with the decline in the flow of blood to
muscles, reduction of erythrocytes and their
volume. It also leads to the muscles weakness
which increases the chance of trauma to the joints
and bones.”® Furthermore, in the current study no
association has been found between walking and
hemoglobin level. But, in a study conducted by
Terink R et al. walking for a long time period may
improve the Hb level.”’

CONCLUSION

It was concluded that students who had perform
vigorous and moderate physical activity have high
hemoglobin concentration in blood. Students with
longer duration of sitting had low hemoglobin
concentration.

It is recommended to conduct further study to find
cause and effect relationship of different level of
physical activity on hemoglobin concentration
(RCT).
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ABSTRACT

Objective: to compare the effectiveness of visual action therapy (VAT) and auditory
compression training (ACT) for language functions in patients with Wernicke Aphasia.
Methodology: A Pilot Randomized Clinical trial was conducted. Patients with age range of 30-
60 years with neurological impairments and aphasia were included in the study. The
participants n=12 were recruited through purposive sampling technique and randomly
divided in to two groups through lottery method. One group received visual action therapy
while other group received auditory comprehensive training. Each participant in both groups
received three sessions per week in their homes for a time period of 10 weeks. The data were
collected through Western Aphasic Battery (WAB). Results: The Mean of age of study
participant in VAT and ACT as 51.83+7.83 and 60.3+2.05 respectively. In this study significant
improvement has been observed after 10 weeks of intervention in visual action therapy
group (p<0.05). Conclusion: It is concluded from the results that VAT significantly improved
the western aphasic battery scoring and comprehension skills in patient with Wernicke’s

aphasia.

Key words: Auditory comprehension therapy, visual action therapy, Wernicke aphasia

INTRODUCTION

Aphasia is a language impairment that affects the
production or understanding of a speech and the
ability to read or write. It occurs due to the brain
damage, usually in stroke, especially in older adults.
Additionally, the brain damage that leads to
aphasia can also be caused by head trauma, brain
tumors or infections.’ According to the American
Speech-Language-Hearing Association (ASHA), 1
million people in the United States and 250,000
people in the UK have been reported with aphasia.
And 80,000 new cases
According to a study, 15% of people under the age

reported annually.2
of 65 presented with a complaint of aphasia.3
Aphasia is more common problem as compared to
cerebral palsy, Parkinson’s disease or muscular
dystrophy.‘l’5

According to the literature, the patients’ who have
an intact cognitive abilities have different pathology
from those who are non—linguistic.e’ " The people
with aphasia have speech and language problems
in four communication modalities, i.e. auditory
understanding, oral expression, reading, writing
and functional communication.® The patients’ with
Wernicke aphasia have difficulty in building a
syntactic structure because of the lack of
understanding or using these structures in proper

sentence form.”*" The previous evidence showed
that, the global aphasic person have a serious

language concerns that restricts the non-verbal

means of expression such as gesture and
attraction. And these patients, therefore, have
poor communication skills.*?

The patient with Wernicke’s aphasia maintains a
rich conceptual system, and some of the cognitive
functions that are required for natural language.
who had a little or no

Aphasic  patients

communication ability, were taught natural
language through visual communication system
(VCS).13 Another study showed that, the Alternative
and Augmentative Communication (AAC) is a way
of communication technique, when communicating
skills are not working."

According to literature, eight aphasic patients who
didn’t respond to traditional treatment were
treated with the visual action therapy (VAT). The
patients were hospitalized to produce symptoms of
non-restless problem. The Porch Index of Capacity
Ability (PICA) showed significant improvement in
the VAT points.” Visual Action Therapy (VAT) is
mainly a non-verbal technique that trains an
individual suffered from any neurological disease
SO can convey message from representative
gestures, which is without speech.3

The aim of present study helps to increase the
patient’s comprehension skills, a good daily living
activities. This study helps them in spending good
quality of life and makes them able to
communicate effectively. Previously, some studies
has been conducted on Visual Action Therapy (VAT
and Auditory Comprehension Therapy (ACT along
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with any other therapy and with different types of
aphasia on Wernicke’s aphasic patients. But, the
RCT of both VAT and ACT were not conducted so
far in Pakistan, for the management of patients
with Wernicke’s aphasia. The objective of study is
to determine the effectiveness of visual action
therapy versus auditory comprehension therapy in
patients with Wernicke’s aphasia.

METHODOLOGY

A Pilot Randomized Clinical, Trail was conducted in
with the approval from a competent authority for
duration of 3 months. The age range for both male
30-60 years,
neurological impairment and Wernicke’s Aphasia

and female was patients with
after stroke were included in the study, while,

patients with any other co-morbidities were
excluded from the study. The participants n=12
were recruited through purposive sampling
technique and randomly divided into two groups
through lottery method as shown in Figure 1. One
group receives visual action therapy (VAT), while

other group receives auditory comprehension

respectively. Each participant of the both groups
received three sessions per week in their homes for
a time period of 10 weeks. The duration of each
session was 30 minutes.
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Figure 1: CONSORT Diagram

training (ACT) as shown in Table 1 and 2
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Table 2: Auditory Comprehension Training (ACT)
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The data was collected through Western Aphasic RESULTS

Battery (WAB). It is actually an instrument which is
used for the assessment of language function for
an adult who suffers from some neurological
condition or disease, i.e. stroke, head injury, any
trauma or dementia. It has proven validity and
reliability.16

The demographic data were collected such as age,
gender, and occupation and presented as
percentage, frequency distribution, meanSD. The
normality testing was done and parametric test
was used for analysis. For between group
comparisons independent sample t-test was used
while for within group comparison paired sample t-
test was applied. Data was analyzed by using SPSS
version 21 and, therefore, the level of significance

was set at a p<0.05.

The mean age of the study participant of VAT and
51.83+7.83 and 60.3+2.05
respectively. In VAT group, the male participants
were 5(55.6%), 1(33.3%).
However, in ACT group, the males were 4(44.4%)
and females were 2(66.7%).

Within-group analysis showed that VAT group

ACT group was

while female was

significantly improved WAB scoring (p<0.05) after

10 weeks of intervention, except information
content and responsive speech as shown in Table
3.

Furthermore, between the group analysis showed
significant improvement in VAT group in terms of
spontaneous speech, word fluency, and naming
words (p<0.05) as compare to ACT group as shown

in Table 4.

i )
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Table 3: Western Aphasia Battery with-in group analysis

. VAT Group ACT Group
Domains p-value p-value
MeanzSD MeantSD
Spontaneous Speech  Pre 1.50+1.64 ks 1.50+1.97 o
Post 5.00+.894 0.000 3.00+1.67 0.007
Picture Description Pre .166+.408 . .166%.408
Post 1.00+.000 0.004 .666+.516 0.076
Information Content ~ Pre 3.00+3.22 .666+.516 %
Post 3.83+1.47 0.402 1.33+1.75 0.025
Scoring Fluency Pre 2.00£2.19 ek 1.33+£2.16 .
Post 4.66£1.50 0.000 2.83+1.94 0.007
Auditory Verbal Pre 10.83+8.56 o 8.50+9.37 o
Post 27.1649.13 0.000 18.33+7.68 0.001
Auditory Word Pre 19.50 £.170 o 15.16x17.50 «
Post 39.16+ .918 0.000 29.33+11.94 0.032
Sequential Pre 16.83+£19.29 - 14.16+20.92 .
Post 38.83118.87 0.000 27.66+18.07 0.001
Repetition Pre 17.33 +.259 sk 14.16+21.54 o
Post 47.00 £18.63 0.000 33.50£17.42 0.001
Word Fluency Pre 16.50£19.65 . 11.33+17.65
Post 40.66+12.17 0.002 .833+.752 0.191
Responsive Speech Pre .500+.547 .333+£.516
Post .833+.408 0363 .500+.547 0.363
Sentence Pre .833+.983 % .500+.836 %
Post 1.66+.516 0.042 1.16+.752 0.025

Level of significance= p<0.05%*, p<0.01**, p<0.001***
Table 4: Western Aphasia Battery between group analyses

Domains Mean+SD p-value

Spontaneous speech  Exp. 5.00+.894 0.027*
Con. 3.00£1.67

Picture description Exp. .894+.000 0.145
Con. 1.67+.516

Scoring fluency Exp. 4.66+1.50 0.097
Con. 2.83+1.94

Information content  Exp. 3.83+1.47 0.101
Con. 2.00+2.00

Sequential Exp. 38.83118.87 0.320
Con. 27.66+18.07

Auditory verbal Exp. 27.16%9.13 0.100
Con. 18.33+7.68

Auditory word Exp. 39.16+14.91 0.236
Con. 29.33+11.94

Repetition Exp. 47.00+18.63 0.224
Con. 33.50+17.42

Naming word Exp. 40.66+12.17 0.041*
Con. 24.50+13.91

Word fluency Exp. 1.66+.516 0.049*
Con. .833+.752

Responsive Exp. .833+.408 0.260
Con. .500+.547

Sentence Exp. 1.66+.516 0.209
Con. 1.66+.752

Level of significance= p<0.05%*, p<0.01**, p<0.001***
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DISCUSSION

The aim of the study was to find out the
effectiveness of visual action therapy and auditory
comprehension therapy on Western Aphasic
Battery (WAB) among the patients of Wernicke’s
Aphasia after stroke.

The  with-in  analysis  showed  significant
improvement in visual action therapy (VAT) group,
which enhanced the domains of fluency, auditory
verbal, and repetitions. Therefore, visual action
therapy (VAT), a non-verbal approach, was used to
train patients for communication through gestures.
The pre and post analysis showed improvement on
subtests which measure pantomimic and sound-
related perception abilities."’

Furthermore, the picture description on western
aphasic battery (WAB) was also significantly
improved after visual action therapy (VAT). A
previous study conducted on Wernicke aphasic
patient.  And  results  showed  significant
improvement  after visual action therapy.
Additionally, VAT is effective for the improvement
of communication skills through pictures in the
patients of Wernicke’s aphasia."®

While, within group comparison also showed
significant improvement in auditory
comprehension treatment (ACT) in terms of
spontaneous speech, fluency, auditory verbal and
word, sequential, sentence formation and
repetitions. A study conducted by Knollman-Porter
K et al. showed effectiveness of ACT in the patients
with aphasia.19

However, in the present study between groups
comparison showed improvement in the sequential
commands, word formation, and auditory word in
visual action therapy (VAT) group. A previous study
supported the currents findings, that the visual
action therapy was used for the Wernicke aphasic
patients. And significant improvement had been
observed in the formation of words, sentences and
composition levels of the patients.zo’21

Moreover, in the current study between groups
comparison showed significant improvement in
naming word, fluency and spontaneous speech
which was also in  coherence with the previous
study. The current findings of the study
corresponded with the previous studies. In which
conventional treatment was used for aphasic
patients but no significant response was

observed." The visual action therapy was used for
the Wernicke aphasic patients. And significant
improvement had been observed in the formation
of words, sentences and composition levels of the

patients.zo' 2

CONCLUSION

It was concluded that the visual action therapy
(VAT) is more effective for Wernicke aphasic
patients than auditory comprehension treatment
(ACT). These findings provided us a direction that
VAT and this type of treatment approaches must be
used for management of Wernicke’s aphasia.
Further study should be conducted on large sample
size so that generalization can be done with long-
term follow-up must conducted to see level of
improvement
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