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Abstract 
Aim: The purpose of this study was to assess the effectiveness of task-oriented circuit 
class training on physical fitness of stroke survivors in the early stages of stroke 
rehabilitation. Method: This study involved twenty (20) hemiparetic stroke survivors 
with ten (10) participants each in the task-oriented circuit class training group (TCCTG) 
and the non-circuit class training group (NCCTG). Participants in TCCTG underwent 
supervised TCCT with duration of 80 minutes per session, three times per week for 8 
weeks in addition to conventional physiotherapy. Assessments were done at baseline and 
week 8 using resting heart rate (RHR), 5-minute heart rate recovery (5-min HRR), blood 
pressure (BP), 6–minute walk test (6-MWT), 10-metre walk test (10-MWT) and 
functional ambulatory category (FAC) score as outcome measures. Results: There were 
significant reductions in RHR, 5-min HRR, SBP and DBP (p<0.05) with significant 
increases in 6-MWT, 10-MWT and FAC score (p<0.05) within the TCCTG. However, 
only the 6-MWT and 10-MWT showed significant differences (p=0.0432 and p=0.0121) 
in the NCCTG. The means of RHR, 5-min HRR, SBP and DBP were significantly lower 
in the TCCTG than the NCCTG (p<0.05). Also, at week 8, there weresignificant 
increases in 6-MWT, 10-MWT and FAC score (p<0.05) in the TCCTG compared to the 
NCCTG. Conclusion: Task-oriented circuit class training can improve both physical 
fitness and functional capacity in stroke survivors in the early stages of stroke 
rehabilitation. 
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Introduction 
 
Stroke is one of the major and leading causes of impairment, disability and handicap in 
adults (Dean et al., 2000; Bonita et al., 2004; Dobkin, 2005). Following stroke, motor 
deficits in the upper and lower extremities of the affected body sideare the major 
noticeable impairments with associated limitations and alterations in functional mobility 
and task performance (Brazzelli et al., 2011; Danielsson et al., 2012). The primary 
neurological impairments consequently cause deconditioning and predisposition to a 
sedentary behaviour andphysical inactivitywhich adversely impact performance of 
activities of daily living (ADL), increased risk of falls, recurrent stroke and 
cardiovascular diseases as well as reduced cardiovascular reserves (Da Cunha et al., 
2001; Billinger et al., 2014). Low levels of physical fitness have been reported in stroke 
survivors (Ivey et al., 2005; Saunders et al., 2013; Billinger et al., 2014). Research reports 
have demonstrated that cardiovascularfitness levels following stroke are onlyhalf of age-
matched healthy counterparts (Ivey et al., 2005; Patterson et al., 2007). Moreover, the 
energy cost of ambulation is about twice the normative values of healthy controls 
(Bellinger et al., 2014). In addition to high energy cost of ambulation, declines in muscle 
strength and power (Saunders et al., 2008; Gerrits et al., 2009;Brazzelli et al., 2011) as 
well as post-stroke fatigue (Duncan et al., 2012) further encourage sedentary lifestyle, 
physical inactivity and decreased physical fitness.Generally, fitness training in stroke 
survivors has received little attention, particularly soon after stroke (Saunders et al., 
2009).Although physical fitness decline with the associated post-stroke disabilities has 
been well highlighted in literature, most stroke rehabilitations do not emphasizefitness 
training (Saunders et al., 2009; Smith et al., 2012). However, improving fitness in stroke 
survivors can reduce fatigue, fall rates and fractures, energy cost of ambulation and 
functional limitations as well as improvedfunctional independence and quality of life 
(Saunders et al., 2013).Studies have employed either land-based and water-based 
exercises of different techniques to improve cardiovascular fitness (Macko et al., 2001; 
da Cunha et al., 2002; Katz-Leurer et al., 2003; Aidar et al., 2007; Lennon et al., 2008; 
Toledano-Zarhi et al., 2011), muscular strength (Bale and Strand, 2008; Sims et al., 
2009), or both cardiovascular fitness and strength (Mead et al., 2007; Donaldson et al., 
2009; Cooke et al., 2010).Outcome measures such as blood pressure (BP), resting heart 
rate (RHR) and heart rate recovery (HRR) (Da Cunha et al., 2002; Lennon et al., 2008; 
Toledano-Zarhi et al., 2011) have been used to evaluate cardiovascular fitness. The six 
(6)-minute walk test (6-MWT) and ten-metre walk test (10-MWT) have been employed 
to assess the efficacies of walking capacity and walking speed respectively in mobility 
studies (Olawale et al., 2011; Globas et al., 2012; Kang et al., 2012; van de Port et al., 
2012; Ada et al., 2013). Also, functional ambulatory category (FAC) score has been used 
to assess functional capacity(Da Cunha et al., 2002; Pohl et al., 2002; Mead et al., 
2007).Despite these advances in rehabilitation, emerging evidence suggests that therapy 
after stroke should focus on practice of functional tasks (van Peppen 2004; English and 
Hillier, 2010; Teasell and Hussein, 2014). Task-specific training principle is practised in 
mobility training and has been shown to improve ambulatory capacity (Ada et al., 2010; 
Duncan et al., 2011; Langhammer and Stanghelle; 2011; Teasell and Hussein, 2014). 
Task-specific training can be performed over-ground or organised into circuit 
format(Carr and Shepherd, 1998;Teasell and Hussein, 2014).Task-orientedcircuit class 
training (TCCT) is a type of task-specific training that utilises active exercises and 
activities that are functionally task-specific (English and Hillier, 2010). In this model of 
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training, participants complete a series of workstations arranged in a circuit within a 
group setting (English et al., 2007; Wevers et al., 2009). Although many of the activities 
and exercises may be fitness-biased, the primary goal is to achieve repetitive practice of 
task-specific training of everyday motor tasks (English and Hillier, 2010).The TCCT has 
been investigated in many studies especially, to evaluate its effects on mobility or 
ambulatory functions in stroke survivors compared with conventional therapy (Salbach et 
al., 2004; Mudge et al., 2009; English and Hillier, 2010; Van de Port et al., 2012; 
Frimpong et al., 2014). However, whether or not TCCT would improve physical fitness 
of stroke survivors is unclear (English and Hillier, 2010) and has not been well studied. It 
is not known whether TCCT can improve physical fitness and functional capacityin the 
early stages of rehabilitation after stroke. Therefore, the primary aim of this study was to 
investigate the effectiveness of task-oriented circuit class training on physical fitness of 
stroke survivors in early stroke rehabilitation.The secondary aim was to evaluate the 
effects of task-oriented circuit training on functional capacity of stroke survivors. We 
hypothesised that task-oriented circuit class training would improve physical fitness and 
functional capacity in the early phase of stroke rehabilitation. 
 
Materials and Methods 
 
Study Site and Participants 
The study was conducted at the Physiotherapy Department of Korle Bu Teaching 
Hospital, Accra, Ghana. This hospital is the largest referral hospital in Ghana with over 
1600-bed capacity. The study recruitedtwenty (20) new hemiparetic stroke survivors 
referred for physiotherapy. To participate in the study, patients had to meet the following 
inclusion criteria: (1) first or second stroke resulting in right or left sided hemiparesis, 
(2)muscle power of at least grade threeand (3) functional ambulatory category (FAC) 
score of at least three. Patients were excluded from the study if they had (1) bilateral 
hemiparesis (2) FAC score of less than grade three(3) muscle power of less than grade 
three, (4) fracture in the lower limbs, (5) aphasia, (6) cardiac arrhythmias and any such 
conditions for which exercises are contraindicated (Frimpong et al., 2014). The Ethical 
and Protocol Review Committee (EPRC) of University of Ghana School of Allied Health 
Sciences approved the study. All participants gave written informed consent after having 
understood explanations of the study protocol and any potential risk that could be 
encountered. 
Procedure  
The study participants were randomized into two groups: the task-oriented circuit class 
training group (TCCTG) and non-circuit class training group (NCCTG) or control group. 
Randomization was done using 20 cards bearing the names of the groups and 
participants’ numbers. Thus, ten (10) participants were recruited into each group. Both 
groups received treatments three times per week for eight (8) weeks.  
The Task-Oriented Circuit Class Training Group (TCCTG) 
The TCCT intervention began with familiarization sessions for participants to acquaint 
themselves with the workstations in the circuit. Participants were introduced to and tested 
on all the workstations in the circuit to estimate the level of capacities of each participant 
in terms of sets, repetitions and times for the tasks and what they were supposed to do 
during the training (Frimpong et al., 2014). 
The intervention for the TCCTG involved warm-ups, circuit class training and cool-
downs. The warm-up (5 minutes) involved passive and active range of motions of major 
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joints of the body. The cool-down sessions (5 minutes) involved passive stretching of 
lower limbs and controlled breathing exercises. The circuit comprised ten (10) 
workstations namely: over-ground walking, sit-to-stand, treadmill walking, push-ups, 
squatting, straight leg raise (SLR), stairs walking (stairs ascents and descents), cycling, 
backward walking and bridging exercises. The tasks at each workstation were performed 
for 5 minutes. At least 20 repetitions of sit-to-stand, push-ups, squatting, straight leg raise 
and bridging within 5 minutes were encouraged from the beginning of the training. A 2-
minute rest period was allowed between workstations. Therefore, the TCCT lasted for 80 
minutes per session. The TCCT was performed three times per week for eight weeks.The 
intensity of the TCCT was targeted between 10 (light) and 15 (hard or heavy) of the 
Borg’s scale of rating of perceived exertion (RPE) (Borg, 1982). Participants progressed 
through the study period by adjusting the duration, sets and repetitions of the 
workstations in the circuit. Thus, participants performed the TCCT at light intensity at the 
beginning and hard intensity towards the end of the study. The speed of the treadmill was 
between 0.9- 3.0kilometres per hour(km/hr). Participants were encouraged to train as 
hard as possible and were given verbal feedbacks for tasks improvements (Dean et al., 
2000). The same circuit was used throughout the study period; though parameters were 
varied based on progress of participants and the order of performing tasks at the various 
workstations was varied throughout the study period. In addition, the TCCTG received 
the usual conventional physiotherapy as the NCCTG. 
The Non-Circuit Class Training Group (NCCTG) 
The NCCTG constituted the control group for the study. Participants in the group only 
received the usual conventional therapy of passive and active exercises.  Participants 
performed upper limb strengthening exercises, walking re-education, as well as standing 
and balance retraining carried out between parallel bars.  Participants performed walking 
re-education by starting in parallel bars and progressed to free over-ground walking with 
or without walking aids. 
Assessments on Outcome Measures 
Both the TCCTG and NCCTG were evaluated at baseline andat the end of the training 
(week 8).The outcome measures used were anthropometric parameters, heart rate 
recovery (HRR), blood pressure (BP), 6-minute walk test (6-MWT), 10-metre walk test 
(10-MWT) test and functional ambulatory category scores (FACS). 
 
Anthropometric Parameters 
Height (HT)was measured to the nearest metre with the participants shoeless using a 
stadiometer (Seca, model 202, Germany). Weight (WT)was measured to the nearest 
kilogram using a scale (Mettler, Model TE120 ME36400, Switzerland) with participants’ 
shoeless and wearing light clothing. Body mass index (BMI) was calculated from the 
height and the weight (weight/square of height) for each participant. 
Resting Heart Rate (RHR) and Heart rate recovery (HRR) 
Resting heart rates (RHR) were measured at rest with an electronic monitor (Omron, UK) 
before the 6-minute walk test. Heart rates were also measured five (5) minutes after 
cessation of the walk test. This was done to assess whether heart rates of the participants 
would recover five minutes after the walk test to their resting heart rates. 
Blood Pressure (BP) 
Blood pressure of participants was measured at baseline and at the end of the 8-week 
training. Following 10 minutes of resting in seated position, blood pressure was measured 
using an aneroid sphygmomanometer at the brachial artery with the arm supported at the 
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level of the heart. The blood pressure was recorded as a ratio of systolic blood pressure 
(SBP) mmHg to diastolic blood pressure (DBP) mmHg. 
The 6-Minute Walk Test (6-MWT) 
The 6-minute walk test was the test done to assess the muscular endurances and walking 
capacity of participants.  Participants walked over a 40-metre walkway of the remedial 
therapeutic gymnasium for 6 minutes. The total distance covered during the 6 minutes 
was then calculated in metres.  Prior to the test, subjects were told that they could rest but 
that was allowed only at their request and it could be either sitting or standing and they 
were again told they could walk with or without their walking aids (Lord and Rochester, 
2005). 
The 10-Metre Walk Test (10-MWT)  
This test was done to assess the walking speed of participants over a ten-metre walkway.  
A 14-meter walkway was marked on the floor of the gymnasium. This was done to 
eliminate acceleration and deceleration during the test. Participants were told before the 
test that they could walk with or without walking aid and they were required to walk at 
their self-selected walking speeds (Dean, et al., 2000).  A stop clock was used to record 
the time taken by the subjects to cover the ten-metre distance over the 14-metre walk 
way.  The stop clock was started simultaneously with the initiation of movements by the 
participants.  The time used over the 10-metre walkway was then recorded in seconds. 
Three recordings were made and the average time calculated. 
The Functional Ambulatory Category (FAC)Scores  
The functional ambulatory category scores were assessed while participants were walking 
to evaluate the level of dependency of participants in performing functional activities.  
FAC is a six-point hierarchical rating scale that reflects the assistance a person requires to 
walk. This scale allows easy classification of patients in respect of their walking ability, 
with maximum score signifying ability to ambulate independently on non-level surfaces 
(Holden et al., 1984). 
The data were analysed using the Statistical Package for Social Sciences (SPSS) version-
20. All data were presented as mean plus or minus standard deviation (mean ± SD). 
Paired and unpaired t- tests were used to find significant differences in the means of the 
outcome measures: HT, WT, BMI, RHR, HRR, DBP, SBP, 6-mWT, 10-MWTand FAC 
scores within and between the groups respectively.  A p-value of less than 0.05 (p<0.05) 
was considered significant. 
 
Results 
The study involved twenty (20) participants comprising twelve (12) males and eight (8) 
females. The mean age of participants was (60.1  3.5) years. The mean time since stroke 
was (5.4  1.1) weeks. Fourteen (14) and six (6) of the participants had ischaemic and 
haemorrhagic strokes respectively. Thirteen (13) and seven (7) of the participants 
presented with left and right hemiparesis respectively. Table 1 shows the demographic 
and anthropometric parameters of the study participants. 
Unpaired t-test analysis showed that the mean differences in age, height, weight and BMI 
between the TCCTG and NCCTG were not significant (p>0.05). 
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Table 1. Characteristics of study participants 
Anthropometric Variables TCCTG (n=10) 

(Mean ± SD) 
NCCTG (n=10) 
(Mean ± SD) 

P – value 

Age (yrs) 59.1 ± 4.0 61.0 ± 2.7 0.2347 

Height (m) 1.6 ± 0.1 1.6 ± 0.2 0.3871 

Weight (kg) 69.2 ± 6.1 67.8 ± 7.3 0.6474 

BMI (kg/m2) 28.3 ± 4.3 26.0 ± 5.5 0.3216 
 

TCCTG – task-oriented circuit class training group; NCCTG – non-circuit class training group; 
SD – standard deviation; BMI – body mass index; yrs – years; m – metres; kg – kilogram; 

kg/m2 – kilogram per meters square;  n – sample size. 
 
Table 2. Treatment effects on Outcome Measures at baseline and week 8 within the 

TCCTG (n=10) 
 

Outcome 
Measures 

Baseline 
(Mean ± SD) 

8 weeks 
(Mean ± SD) 

P-value 

RHR (bpm) 
5 Min HRR (bpm) 
SBP (mmHg) 
DBP (mmHg) 
6-MWT (m) 

#80.3 ± 3.0 
 

#92.1 ± 4.3 
131.3 ± 6.0 
90.0 ± 2.9 
278.7 ± 20.4 

73.5 ± 3.1 
 

76.1 ± 2.9 
125.3 ± 3.5 
84.9 ± 2.0 
360.2 ± 26.0 

0.0004* 
<0.0001* 
0.0103* 
0.0004* 
<0.0001* 

10-MWT (s) 40.2 ± 2.9 19.5 ± 1.5 <0.001* 
FAC Score 3.8 ± 0.5 4.6 ± 0.5 0.011* 

 

RHR- resting heart rate; bpm – beats per minute; HRR – heart rate recovery; 5 Min HRR – heart rate recovery in 5 minutes; SBP 
– systolic blood pressure; DBP – diastolic blood pressure; mmHg – millimetres of mercury; 6-MWT – Six-Minute Walk test, 10-

MWT – Ten-Minute Walk Test, FAC – Functional Ambulatory Category; n – sample size. 
*Indicates mean differences in RHR, 5 min HRR, SBP, DBP, 6-MWT, 10-MWT and FAC within the CTG between baseline and 

week 8 were significant (p<0.05). 
#Indicates mean difference between RHR and 5 min HRR was significant (p=0.0001) at baseline within the TCCTG. 

 
Table 3. Treatment effects on Outcome Measures at baseline and week 8 within the 

NCCTG (n=10) 
 

Outcome Measures Baseline 
(Mean ± SD) 

8 weeks 
(Mean ± SD) 

P-value 

RHR (bpm) 
5 Min HRR (bpm) 
SBP (mmHg) 
DBP (mmHg) 
6-MWT (m) 

#78.7± 1.8 
 

#91.2 ± 4.9 
131.1 ± 5.2 
89.8 ± 3.2  
 251.6 ± 18.9 

§79.7± 1.2 
 

§88.3 ± 1.6 
130.0 ± 3.6 
 88.4 ± 1.9 
262.3 ± 17.9  

0.1582 
0.0634 
0.1852 
0.0656 
0.0432* 

10-MWT (s)  46.3 ± 2.7 34.5 ± 3.1  0.0121* 
FAC Score 3.3 ± 0.5 3.4 ± 0.5 0.5911 
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RHR- resting heart rate; bpm – beats per minute; HRR – heart rate recovery; 5 Min HRR – heart rate recovery in 5 minutes; SBP – systolic blood 
pressure; DBP – diastolic blood pressure; mmHg – millimetres of mercury; 6-MWT – Six-Minute Walk test, 10-MWT – Ten-Minute Walk Test, 

FAC – Functional Ambulatory Category; n – sample size. 
*Indicates mean differences in 6-MWT and 10-MWT within the NCTG between baseline and week 8 were significant (P<0.05). 

#Indicates mean difference between RHR and 5 min HRR at baseline was significant (p<0.0001) within the NCCTG.§Indicates mean 
difference between RHR and 5 min HRR at week 8 was significant (p<0.0001) within the NCCTG. 

 
Table 4. Comparing Treatment effects on Outcome Measures at baseline between 

the TCCTG and NCCTG (n=20) 
 

Outcome 
Measures 

TCCTG 
(Mean ± SD) 

NCCTG 
(Mean ± SD) 

P-value 

RHR (bpm) 
5 Min HRR (bpm) 
SBP (mmHg) 
DBP (mmHg) 
6-MWT (m) 

80.3 ± 3.0 
 

92.1 ± 4.3 
131.3 ± 6.0 
90.0 ± 2.9 
278.7 ± 20.4 

78.7± 1.8 
 

91.2 ± 4.9 
131.1 ± 5.2 
89.8 ± 3.2  
 251.6 ± 18.9 

0.1617 
0.6668 
0.9374 
0.7707 
0.0341* 

10-MWT (s) 40.2 ± 2.9  46.3 ± 2.7 0.0512 
FAC Score 3.8 ± 0.5 3.3 ± 0.5 0.0651 

 
RHR- Resting Heart Rate; Bpm – Beats Per Minute; HRR – Heart Rate Recovery; 5 Min HRR – Heart Rate Recovery In 5 

Minutes; SBP – Systolic Blood Pressure; DBP – Diastolic Blood Pressure; Mmhg – Millimetres Of Mercury; 6-MWT – Six-
Minute Walk Test, 10-MWT – Ten-Minute Walk Test, FAC – Functional Ambulatory Category; N – Sample Size. 

*Indicates Mean Difference In 6-Mwtbetween TCCTG And NCCTG At Baseline Was Significant (P<0.05). 
 

There were no significant differences in mean RHR, 5 min HRR, SBP, DBP, 10-MWT 
and FACS at baseline between TCCTG and NCCTG (p>0.05). 
 
Table 5. Comparing Treatment effects on Outcome Measures at week 8between the 

TCCTG and NCCTG (n=20) 
Outcome 
Measures 

TCCTG 
(Mean ± SD) 

NCCTG 
(Mean ± SD) 

P-value 

RHR (bpm) 
5 Min HRR (bpm) 
SBP (mmHg) 
DBP (mmHg) 
6-MWT (m) 

73.5 ± 3.1 
 

76.1 ± 2.9 
125.3 ± 3.5 
84.9 ± 2.0 
360.2 ± 26.0 

79.7± 1.2 
 

88.3 ± 1.6 
130.0 ± 3.6 
 88.4 ± 1.9 
262.3 ± 17.9  

0.0002* 
<0.0001* 
0.0058* 
0.0005* 
0.0130* 

10-MWT (s) 19.5 ± 1.5 34.5 ± 3.1  0.0285* 
FAC Score 4.6 ± 0.5 3.4 ± 0.5 0.0367* 

 
RHR- resting heart rate; bpm – beats per minute; HRR – heart rate recovery; 5 Min HRR – heart rate recovery in 5 minutes; 

SBP – systolic blood pressure; DBP – diastolic blood pressure; mmHg – millimetres of mercury; 6-MWT – Six-Minute Walk 
test, 10-MWT – Ten-Minute Walk Test, FAC – Functional Ambulatory Category; n – sample size. 

*Indicates mean differences in RHR, 5 min HRR, SBP, DBP, 6-MWT, 10-MWT and FAC were significant (p<0.05) between 
the TCCTG and NCCTG at week 8. 

 
Discussion 
 
This study explored the effectiveness of task-oriented circuit class training on improving 
physical fitness of stroke survivors. The major finding of this study was that, task-
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oriented circuit class training improved physical fitness of stroke survivors in the early 
stages of rehabilitation after stroke. The outcome measures assessed significantly 
improved at the end of the training period in the task-oriented circuit class training group 
as compared to the control group.  
Cardiovascular fitness was assessed with resting heart rate (RHR), heart rate recovery 
after five (5) minutes (5 min HRR) and blood pressure (SBP and DBP). At the end of the 
training, the RHR, 5 min HRR, SBP and DBP significantly reduced in the TCCTG as 
compared to the NCCTG. These findings concur with other studies of stroke populations 
(Potempa et al., 1995; Macko et al., 2001; Da Cunha et al., 2002; Katz-Leurer et al., 
2003; Lennon et al., 2008; Toledano-Zarhi et al., 2011). Thus, cardiovascular fitness 
improved significantly after the circuit class training with lower RHR, faster recovery of 
HR to pre-6-MWT and lower blood pressure. However, cardiovascular fitness did not 
improve in the NCCTG. Brazzelli et al. (2011) reported that physical fitness training may 
reduce blood pressure, improve vascular risk factors as well as reduce mortality in 
coronary heart disease. Cornelissen et al. (2013) demonstrated that endurance exercise 
beneficially affects ambulatory blood pressure. The cardiovascular fitness being the 
cornerstone of physical fitness may have improved due to improved fitness reserve or 
aerobic capacity and exercise tolerance (Saunders et al., 2013) gained during the training. 
Therefore, improved physical fitness levels may be beneficial in reducing fatigue, fall 
rates and fractures, high energy cost of ambulation as well as improving independence, 
mood and quality of life (Kluding et al., 2011). 
The task-oriented circuit class training significantly improved walking capacity as 
measured by the 6-MWT. This finding supports reports of other studies utilising task-
oriented circuit interventions for improving mobility after stroke (Dean et al., 2000; 
Salbach et al., 2004; Blennerhassett and Dite, 2004; Pang et al., 2005; Mudge et al., 2009; 
Wevers et al., 2009; van de Port et al., 2012).The improvement in walking capacity may 
stem from increased cardiovascular fitness at the end of the training. Studies have shown 
that walking improvements in stroke survivors after task-oriented cardiovascular training 
may occur due to an increased fitness reserve as well as facilitation of motor learning and 
improved gait performance (Saunders et al., 2009). Also, improvement in walking 
capacity may have resulted from the lower limb-biased workstations incorporated into the 
study which effectively improved strength and endurance. Dean et al. (2000) reported 
that task-related circuit class focused on improving strength and endurance of affected 
lower limbs effectively improved locomotor function in chronic stroke. English and 
Hillier (2010) observed that studies that recorded significant improvements in 6-MWT 
emphasised on continuous and consistent walking practices. Further, fitness training 
reduces disability mediated by improved mobility and balance after stroke (Saunders et 
al., 2013). Functionally, the improvement in the 6-MWT is relevant since it has been 
found to be a stronger predictor of community ambulatory capacity (Mudge et al., 2009). 
Hence, the improved walking capacity may suggest increased ability to perform 
prolonged activities.  
The walking speed (as measured by 10-MWT) significantly increased in the TCCTG as 
compared to the NCCTG. This result is in agreement with findings of studies that 
investigated the efficacy of task-oriented circuit class training on walking or gait speed 
(Dean et al., 2000; Salbach et al., 2004; Mudge et al., 2009; Wevers et al., 2009; van de 
Port et al., 2012). The increase in walking speed by the task-oriented circuit training may 
be due to the improved cardiovascular fitness and walking capacity. Moreover, the design 
of the circuit favoured walking speed. As an important skill- or performance-related 
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component of physical fitness, walking speed has been demonstrated to be a valid and 
responsive measure of improvement in walking ability in individuals after stroke 
(Salbach et al., 2001; Kollen et al., 2006). However, Pohl et al. (2002) asserted that 
walking speed must be specifically and aggressively trained in stroke survivors before it 
increases. 
In this study, in addition to the 6-MWT, functional capacity was also assessed using the 
factional ambulatory category (FAC) score. The FAC score significantly improved in the 
TCCTG as compared with the NCCTG. Similar results were obtained from other task-
oriented training interventions (da Cunha et al., 2002; Pohl et al., 2002; Mead et al., 
2007). The FAC score gives an indication of the level of dependency a patient requires 
for ambulation (Saunders et al., 2009). The observed improvement in functional capacity 
may be due to a better motor function (Wevers et al., 2009; Rensink et al., 2009; 
Saunders et al., 2013). Moreover, improvements in cardiovascular fitness, walking 
capacity and walking speed are expected to translate into functional ambulatory 
independence. Furthermore, task-oriented based exercises are shown to be most effective 
in attaining optimal motor function and independence in daily activities in acute stroke 
rehabilitation (Rensink et al., 2009; Wevers et al., 2009). Thus, the task-oriented circuit 
training group showed significant improvement in functional capacity. Improving 
functional capacity in stroke survivors can reduce the physiologic burden of performing 
activity of daily living and instrumental activity of daily living (IADL), thereby 
increasing volume of daily physical activity accumulation (Kelly et al, 2003). 
Engagement in task-oriented trainings has been speculated to be associated with 
improved fitness, mobility and physical function (Saunders et al., 2013).In agreement 
with other stroke rehabilitation studies employing task-oriented training, this study shows 
that improvements in fitness levels and functional capacity of participants were due to the 
task-related practices of the circuit training (Dean et al., 2000; Yocheved et al., 2001; 
Salbach et al., 2004; English and Hillier, 2010; Van de Port et al., 2012; Saunders et al., 
2013). Given that, both study groups (TCCTG and NCCTG) received the same 
conventional therapy, the observed improvement in physical fitness of patients in the 
TCCTG was mainly due to the task-oriented circuit class training. The findings of this 
study further confirm that task-oriented circuit class training is safe and feasible soon 
after stroke (Blennerhassett and Dite, 2004) and could be used to concurrently improve 
physical fitness and physical functional performances. Thus, improving fitness in stroke 
survivors can reduce stroke-related disability if training is task-oriented. The observed 
positive effects of the task-oriented circuit training on physical fitness used in this study 
could be explained on the basis of components of the circuits, that is, the effects were 
specific to the training (Dean et al., 2000; English and Hillier, 2010). Thus, benefits 
reflect the principle of the specificity of training response (Saunders et al., 2013). It has 
been established that benefits observed in trainings for fitness, mobility and physical 
function are task-oriented (Saunders et al., 2013). 
 
Conclusion 
The present study demonstrates that task-oriented circuit class training can improve both 
physical fitness and functional capacity in stroke survivors. Improving fitness in stroke 
survivors can reduce stroke-related disability if training is task-oriented. The study 
further encourages the application of task-oriented circuit training in rehabilitation soon 
after stroke. Further trials of longer study duration with large sample size are required to 
confirm the effectiveness of task-oriented circuit class training on physical fitness in 
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stroke survivors and the retention of fitness after the training. 
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