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1. INTRODUCTION

Stroke is one of the leading causes of death and

death in developed countries [3] and the leading
cause of death in a ation like China [4]. The

global prevalence rate is 5 per 1000 person/
years, which amounts to 33 million people living
with stroke [5]. Approximately two-thirds of stroke
patients have \IongEisgafngipg neurological [deficits),
and this impedes performance functional
independence and hence, activities of daily living
[4]. Post-stroke impairment differs from person to

the region of the central nervous system that
sustained damage [4]. Stroke can result in a

caused by stroke is motor impairment, which
typically affects movement control of the face,

arm and leg of one side of the body [7]. Motor
impairment often leads to balance impairment [8,
9], and impaired postural control and mobility
[10].

Please insert ref [6] inside the text

The focus of stroke rehabilitation is largely on the
recovery of impaired movements and functions.
This is in a bid to reduce stroke-associated
disabilities while facilitating functional
independence in daily activities. Several factors
have been associated with a [delay] in post-stroke
functional recovery including choice of
therapeutic approach, which is interestingly
paramount. In stroke rehabilitation, \man)ﬁ
different physiotherapy approaches such as
Bobath approach, motor re-learning approach,
Brunnstrom, Rood approach,
proprioceptive neuromuscular facilitation have
been developed based on different theories
about how people recover after a stroke [11]. Of
these, the commonly used approaches in this
setting are Bobath and proprioceptive
neuromuscular facilitation [12]. The Bobath
concept explained movement dysfunction in
hemiplegia from a neurophysiological
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twice weekly. This study lasted for 12 weeks,
and participants were re-evaluated on a
excluded: participants who received extra
physiotherapy outside the clinic during the
research period, participants who had severe
arthritis, history of mental illness, pregnant, on a
muscle relaxant and/or had cardiovascular
complications. Ethical approval was sought
and obtained from the Health Research
and Ethics Committee of UNTH. Informed

baseline outcome, variables were found between
the two groups. To reduce the potential bias
change in outcome variables were used instead
of ordinary scores. This allowed the exact effects
of each Bobath and PNF on functional

estimated with minimal bias. Therefore,
functional gains were calculated as the difference
between baseline and post-treatment scores.
Functional independence in activities of daily

were age and sex matched.

2.1 Assessment of Functional
Independence in Activities of Daily
Living

functional independence in ADL. It contains a
total of 10 items describing different activities.
The scoring is done by adding individual item
score to give a total score ranging from 0 (totally
dependent) to 100 (completely independent).
Lower scores indicate greater dependency.
Scores on Barthel Index were interpreted as
80-100, independent, 60-79 needs minimal
help with ADL, 40-59, partially dependent, 20—-39
very dependent, and score < 20, totally
dependent [18]. It has good internal consistency

with a Pearson's r score ranging from 0.89 to
0.99 [19]. The instrument has been
validated among stroke survivors in Nigeria
[20] and used in several Nigerian studies to
evaluate functional independence in activities of
daily living [21, 22, 23]. The interview guide used
in this study was similar to that of Badaru et al.
[23].
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on functional Independence and balance.
3. RESULTS AND DISCUSSION
3.1 Results

3.1.1 Demographics

A total of 50 stroke survivors (29 men and 21
women) participated in this study. The fesulf
shows that participants in this study were age
and sex matched (p=0.66 and 1.0) respectively

Table 1. Distribution of participants based on
Sex and Age

Demographics Bobath PNF X° P
Sex

Male 14 15 0.774 0.5
Female 11 10 414 0.39
Age

40-45 yrs - 2

45-50 yrs 2 -

50-55 yrs 5 5

55-60 yrs 7 8

60-65 yrs 11 10

*: significant at a=0.05

3.1.2 Comparison _of Baseline Functional

Independence (Barthel Index Score)
and balance (Berg Scale Score)
Results |show significant differences exist

test scores) in balance and functional
independence were [calculated and used
subsequently (Table2).
3.1.3 Comparison of gain in_functional

independence and balance, due to each
of Bobath and PNF, with hypothetical
clinical important differences

One sample t-test was used to compare gains in
balance and functional independence in ADL
with  the hypothetical  clinical  important
differences (CID) (Barthel index: CID=2; Berg
balance scale: CID=3). For Bobath, result
shows significant differences between functional
gains in ADL and balance in each month
and hypothetical value (p= <0.001, <0.001,
<0.001, 0.02, <0.001 and <0.001) respectively.

As for PNF, the result shows si
differences  between gain in  functional
independence and balance in each month and
hypothetical values except in this first month (p=
0.13, <0.001, <0.001, 0.18, <0.001 and <0.001)

(Table 3).
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3.1.5 Comparison _of Post-treatment gain _in
functional independence and balance
between Bobath and PNF

Independent sample t-test showed that at the
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Hemiplegic sides and balance control were found
to be positive in within four weeks. Bobath
approach aims to regain motor control and
function of the hemiparetic side after stroke
without promoting compensation. It engages the
matter how small and task-specific practice using
specific manual guidance. This early response in

Table 2. Baseline Scores on Barthel Index (Bl) al

patients at early recovery stage of stroke [11].
Evidence opines that early intensification is
facilitatory to optimum function recovery. This is

supported by the }theory[ that there is a ﬁimg‘,,i// {Comment [094]: Missing determiner

window in which the greatest gains in function is
,,,,,,,,,,,,,,,, this _window _of
neuroplasticity, the subjects must practice
therapist-guided task-specific movements, to

drive Hebbian plasticity to regain lost functions

8. .. _.

nd Berg Balance Scale (BBS), and Chi-square

Test showing Association between treatment approach, and each of age and sex

Bl score BBS Score Age (yrs) SEX

Mean+SD Mean+SD Mean+SD Male Female X° P
Approach
Bobath 58.40+16.88 19.36+13.25 58.36+5.06 14 11 0.082 1.00
PNF 68.40+16.88 28.16+£14.02 57.68+5.74 15 10
P 0.047* 0.027* 0.659

*significant at a=0.05, X“: chi-square

Table 3. One sample t-test lllustrating Functional Gains in ADL and balance with Bobath and
PNF Approaches

Bobath PNF
Gain in ADL Gain in balance Gain in ADL Gain in balance
Mean+SD P Mean+SD P Mean+SD P Mean+SD P
15 9.60+6.11 0.000* 6.08+6.23 0.021* 13.33+12.98 0.126 4.00+3.65% 0.184
2" 20.00+9.46 0.000* 17.20+10.18 0.000* 13.20£9.56 0.000 14.48+6.25° 0.000*
3rd 31.80+13.38 0.000* 24.64+9.07 0.000* 23.60+14.03 0.000 20.00+9.31° 0.000*
*= significant at a = 0.05

Table 4. Analysis of Variance Comparing Functional Gains in ADL and Balance with each of

Bobath and PNF
Bobath PNF

Gain in FI Gain in balance Gain in FI Gain in balance

Mean+SD Mean+SD Mean+SD Mean+SD
Month
1st month 9.60+6.11% 6.08+6.23% 13.33+12.98 4.00+3.65°
2nd month 20.00+9.46b 17.20+10.18° 13.20+9.56 14.48+6.25°
3rd month 31.80+13.38c 24.64+9.07° 23.60+14.03 20.00+9.31°
F-value 30.255 29.155 25.784 35.615
P 0.000* 0.000* 0.000* 0.000*

*significant at a=0.05;

FI= functional independence

Bobath and PNF
Gain in FI Gain in balance
Approach Mean+SD t P Mean+SD t P
Bobath 10.446.28 4.789 0.000* 11.2049.17 3.867 0.000*
PNF 3.40+3.74 3.68+3.25

*significant at a=0.05.
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(N=280)

Subjects with stroke for ehgibihity

Subjects excluded for not meeting

the inclusion criteria (n=30)

Subjects randomized (N=30)

Allocated to bobath group
(n=23)

Allocated to PNF group
(n=25)

Analyzed (n=25)
Total compliance =25 (100%)

Analyzed (n=25)
Total compliance = 25 (100%)

Fig. 1. Flow chart showing process from recruitment to finish

The finding that PNF caused consistent
functional gains in daily activities and balance
only after four weeks is consistent with the
Kim et al. [34] in which, improvements in ADL
and/or balance were recorded in the sixth or
reported that coordination movement using a
tapping and PNF combination pattern enhanced
the balance of stroke patients. The mechanism of
the effect of PNF on functional independence in
ADL and balance is believed to be through
stimulation of proprioceptive senses of muscles
and tendons and plasticity dependent relearning
[42, 43]. The PNF

through proprioceptive stimulation [44, 45, 42].
PNF promotes maximum usage of muscle fibres
due to the intense circumstances caused by
manual resistance; moreover, verbal cues and
fine handling act as forms of sensory facilitators
stimulating proprioception and thus helping to
improve balance and functional independence in
ADL [34]. Evidence suggests that active
exercises such as PNF when applied after
cerebral stroke could lead to neural plasticity in

the cerebral cortex, resulting in improved motor
function and hence balance functional
independence [43]. A time period of at least four
__weeks was necessary to ensure sufficient

plasticity-mediated recruitment of motor units
needed for improved balance and performance

Comparing functional gains in ADL between
Bobath and PNF, the ﬁesuldfsﬁhp;@ Bobath is
clinically more efficacious than PNF. Consistent
with this finding, Krukowska et al. [46] shows that
compared to the proprioceptive neuromuscular
facilitation technique, after 6 weeks of training,

of effects of Bobath and PNF on functional
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difference in baseline scores on Bl and BBS
between the two groups. This is expected to
confound the actual treatment effect. This
limitation was, however, addressed by computing
for the treatment effect or actual gain in balance
and functional independence in ADL.

4. CONCLUSIONS

Bobath appears superior to PNF in retraining of
balance and improving functional independence
in daily activities. The study therefore,
recommends Bobath as the technique of choice
when it is not feasible to combine both
approaches, especially on account of excessive
worklloadt which is common in resource-
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Appendix 1: Barthel Index

THE Name
BARTHEL Rater Name:
INDEX Date:

FEEDING

0 = unable

5 = needs help cutting, spreading butter, etc., or requires modified diet
10 = independent

Activity Score

BATHING

0 = dependent

5 = independent (or in shower)
Activity Score

GROOMING

0 = needs to help with personal care

5 = independent face/hair/teeth/shaving (implements provided)
Activity Score

DRESSING

0 = dependent

5 = needs help but can do about half unaided

10 = independent (including buttons, zips, laces, etc.)
Activity Score

BOWELS

0 = incontinent (or needs to be given enemas)
5 = occasional accident 10 = continent
Activity Score

BLADDER

0 = incontinent, or catheterized and unable to manage alone
5 = occasional accident

10 = continent  Activity Score

TOILET USE

0 = dependent

5 = needs some help, but can do something alone
10 = independent (on and off, dressing, wiping)
Activity Score

TRANSFERS (BED TO CHAIR AND BACK)

0 = unable, no sitting balance

5 = major help (one or two people, physical), can sit
10 = minor help (verbal or physical) 15 = independent
Activity Score

MOBILITY (ON LEVEL SURFACES)

0 = immobile or < 50 yards

5 = wheelchair independent, including corners, > 50 yards

10 = walks with help of one person (verbal or physical) > 50 yards

15 = independent (but may use any aid; for example, stick) > 50 yards
Activity Score

10



STAIRS

0 = unable

5 = needs help (verbal, physical, carrying aid)
10 = independent

Activity Score

TOTAL (0-100):

Grading
0-20 Very severity disabled
25-45 Severity disabled
50-70 Moderately disabled
75-90 Mildly disabled
100 Physically independent but not necessary normal or social independent

1"



Appendix 2: Berg Balance Scale
Please check highlighted appendix test
Patient Name: Date:

Grading: Please mark the lowest category which applies.
1. Sitting to Standing

Score:
Instruction: Please stand up. Try not to use your hands for support.

Grading:

4: Able to stand no hands and stabilize independently.
3: Able to stand independently using hands.

2: Able to stand using hands after several tries.

1: Needs minimal assistance to stand or to stabilize.
0: Needs moderate or maximal assistance to stand.

2. Standing Unsupported

Score:

Instruction: Stand for two minutes without holding.

Grading:

4: Able to stand safely 2 minutes.

3: Able to stand 2 minutes with supervision.

2: Able to stand 30 seconds unsupported.

1: Needs several tries to stand 30 seconds unsupported.
0: Unable to stand 30 seconds unassisted.

3. Sitting Unsupported Feet on Floor

Score:

Instruction: Sit with arms folded for two minutes.

Grading:

4: Able to sit safely and securely 2 minutes.
3: Able to sit 2 minutes under supervision.
2: Able to sit 30 seconds.

1: Able to sit 10 seconds.

0: Unable to sit without support 10 seconds.
4. Standing to Sitting

Score:

Instruction: Please sit down.

Grading:

4: Sits safely with minimal use of hands.

3: Controls descent by using hands.

2: Uses back of legs against chair to control descent.
1: Sits independently but has uncontrolled descent.
0: Needs assistance to sit.

5. Transfers

12



Score:
Instruction: Please move from chair to bed and back again. One way toward a seat with arm rests
and one way toward a seat without arm rests.

Grading:

4: Able to transfer safely with minor use of hands.

3: Able to transfer safely definite need of hands.

2: Able to transfer with verbal cuing and/or supervision.
1: Needs one person to assist.

0: Needs two people to assist or supervise to be safe.
6. Standing Unsupported with Eyes Closed

Score:

Instruction: Close your eyes and stand still for 10 seconds.

Grading:

4: Able to stand 10 seconds safely.

3: Able to stand 10 seconds with supervision.

2: Able to stand 3 seconds.

1: Unable to keep eyes closed 3 seconds but stays steady.
0: Needs help to keep from falling.

7. Standing Unsupported with Feet Together

Score:

Instruction: Place your feet together and stand without holding.

Grading:

4: Able to place feet together independently and stand 1 minute safely.

3: Able to place feet together independently and stand for 1 minute with supervision.
2: Able to place feet together independently but unable to hold for 30 seconds.

1: Needs help to attain position but able to stand 15 seconds with feet together.

0: Needs help to attain position and unable to hold for 15 seconds.

8. Reaching Forward with Outstretched Arm

Instruction: Lift arm to 90 degrees. Stretch out your fingers and reach forward as far as you can.
(Examiner places a ruler at end of fingertips when arm is at 90 degrees. Fingers should not touch the
ruler while reaching forward. The recorded measure is the distance forward that the fingers reach
while the subject is in the most forward lean position.)

Score:

Grading:

4: Can reach forward confidently more than 10 inches.
3: Can reach forward more than 5 inches safely.

2: Can reach forward more than 2 inches safely.

1: Reaches forward but needs supervision.

0: Needs help to keep from falling.

9. Pick Up Object from the Floor
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Instruction: Pick up the shoe/slipper which is placed in front of your feet.

Score:

Grading:

: Able to pick up slipper safely and easily.

Able to pick up slipper but needs supervision.

Unable to pick up but reaches 1 to 2 inches from slipper and keeps balance independently.
Unable to pick up and needs supervision while trying.

Unable to try/needs assistance to keep from falling.

Ex2Nhw s

10. Turning to Look Behind Over Left and Right Shoulders

Score:

Instruction: Turn to look behind you over toward left shoulder. Repeat to the right.
Grading:

: Looks behind from both sides and weight shifts well.

Looks behind one side only; other side shows less weight shift.

Turns sideways only but maintains balance.

Needs supervision when turning.

Needs assistance to keep from falling.

O2Nws

11. Turn 360 Degrees

Score:

Instruction: Turn completely around in a full circle. Pause. Then turn a full circle in the other
direction.

Grading:

4: Able to turn 360 degrees safely in less than 4 seconds each side.

3: Able to turn 360 degrees safely one side only — less than 4 seconds.
2: Able to turn 360 degrees safely but slowly.

1: Needs close supervision or verbal cuing.

0: Needs assistance while turning.

12. Count Number of Times Step Touch Measured Stool

Instruction: Place each foot alternately on the stool. Continue until each foot has touched the stool
four times.

Score:

Grading:

: Able to stand independently and safely and complete 8 steps in 20 seconds.

Able to stand independently and complete 8 steps in more than 20 seconds.

Able to complete 4 steps without aid with supervision.

Able to complete more than 2 steps — needs minimal assistance.

Needs assistance to keep from falling — unable to try.

@Nwa

13. Standing Unsupported One Foot in Front

Instruction: Place one foot directly in front of the other. If you feel that you cannot place your foot
directly in front, try to step far enough ahead that the heel of your forward foot is ahead of the toes of
the other foot. (DEMONSTRATE to subject.)

Score:

Grading:

4: Able to place foot tandem independently and hold 30 seconds.

Able to place foot ahead of the other independently and hold 30 seconds.

Able to take small step independently and hold 30 seconds.

Needs help to step but can hold 15 seconds.

Loses balance while stepping or standing.

@x2he

14. Standing on One Leg
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Score:
Instruction: Stand on one leg as long as you can without holding.
Grading:

4: Able to lift leg independently and hold more than 10 seconds.

3: Able to lift leg independently and hold 5 to 10 seconds.

2: Able to lift leg independently and hold at least 3 seconds.

1: Tries to lift leg, unable to hold 3 seconds but remains standing independently.
0: Unable to try or needs assistance to prevent fall.

Total Score:

15



