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EFFECTIVENESS OF A
COMMUNITY BASED PROGRAMME
OF PHYSIOTHERAPY ON STABILITY,

BALANCE AND FUNCTION OF
STROKE PATIENTS

ABSTRACT

This study assessed the effectiveness of a community based programme
of physiotherapy on stability, balance and function in stroke patients. This
observational cohort study enlisted twenty five patients with a first stroke
receiving a programme of physiotherapy at a community based therapy center
and monitored them over a seven month period. The Postural Assessment
Scale for Stroke patients (PASS), Berg Balance Scale (BBS) and Barthel Index
(BI) allowed assessment of stability, balance and function. The normalized
data (PASS, BBS, Bl) were subjected to Mann Whitney U tests (p <0. 05).
Analysis of Variance was used to compare pre-test with post-test performance.
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Pearson’s correlation coefficients were computed for the relationship between PASS, BBS and BI scores pre and post-test. For the
12 PASS items, for 25 participants, a total of 50 improvements were noted. For the 14 items of the BBS, for 25 patients, a total
of 51 improvements were noted.Normalized mean increases from pre to post-test were insignificant (p<0.05) in all items. Overall
PASS scores correlated with BBS scores (r=0. 84, p= 0.000) and BI scores (0.74, p=0.000). This outpatient based rehabilitation
programme did not alter the functionality of patients over the study period and needs review.
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INTRODUCTION
In 2006, stroke was the leading cause
of death and disability in South Africa
with the potential to increase further
due to increased exposure to risk factors
(Bryer 2006). Although a proportion of
these patients, 13 % and 18 % of males
and females respectively over the age
of 65 die from stroke (Bradshaw et al
20006), surviving stroke patients experi-
ence varying degrees of loss of function
(Wasserman et al 2009).

Several studies have focussed on improv-
ing the quality of life of stroke survivors
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through a variety of rehabilitation and other
strategies including stroke units, improving
instruments to measure quality of life, inter-
ventional studies (Yavuzer et al 2006) both
hospital and community based (Wasserman
et al 2009, Rhoda et al 2009). The move-
ment towards randomized clinical trials
support the determination of a treatment
effect under controlled conditions. The clin-
ical presentation by stroke survivors is very
individualized and requires an individual-
ized approach to achieve the best functional
outcomes and hence clinical guidelines
have been proposed (Duncan et al 2005).
The actual rehabilitation programmes that
patients receive in communities have not
been evaluated despite the fact that these
programmes could make a difference in the
life of a stroke survivor.

In its efforts to provide health care
to all, the South African Department of
Health through its provincial depart-
ments has operated services in clin-
ics attached to district based hospitals

located in communities. The dire short-
age of rehabilitation personnel like
physiotherapists means that patients may
only receive rehabilitation fortnightly at
a community based therapy center from
a physiotherapist or a physiotherapy
assistant. This service has not been
compared to guidelines proposed by the
South African Stroke Society (Bryer et
al 2010) or evaluated especially in view
of the fact that all stroke related research
aims at improving outcomes after stroke.

Postural control reflected in stability
and balance is important to improve inde-
pendence, social participation (Geurts et
al 2005) and quality of life. The purpose
of this study was to quantify the effect of
a traditional programme of physiotherapy
on stability, balance and function in a
cohort of stroke survivors in a poorly
resourced community setting. Qualitative
information in the form of actual feelings
and opinions about barriers to functional-
ity was also explored.
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METHODS

The aims of this study were achieved
using a quantitative survey supported
by a qualitative component which
allowed feedback from the participants
about various items that affected their
independence. All patients who suf-
fered a first stroke and were aphasic but
appeared cognitively functional who
reported for therapy at a community
based Assessment and Therapy Centre
over a period of seven months were
invited to participate in the study after
fully informed consent. These patients
were diagnosed by general practition-
ers in private practices and doctors at
public clinics or hospitals. Patients
were excluded if they had any previous
lower limb fractures or were unable to
participate in low intensity exercise pro-
grammes due to severe complications
from co-morbidities, or were positive for
Human Immunodeficiency Virus. Ethical
clearance from the Institutional Research
Ethics Committee, and other necessary
approvals to conduct the study were
obtained prior to data collection.

The physiotherapy programme for
patients with strokes is an individualized
one hour fortnightly session comprising
of individual therapy by therapists or
standardised group therapy administered
by therapists or assistants. Patients who
are mobile independently, either with or
without an assistive device and require
minimal individual attention are treated
in the stroke group. Twenty five patients
were identified for participation. The reg-
ular physiotherapy exercise programme
included the exercises in Table 1.

The dependent variables of stability,
balance and function were monitored
using the Postural Assessment Scale for
Stroke Patients (PASS) the Berg Balance
Scale (BBS) and the Barthel Index (BI)
respectively, pre-test and post-test. The
PASS and BBS have been widely used,
validated and tested for reliability (Mao
et al 2003) on several patient populations.
Participant personal details and feelings
about the programme of exercises were
captured on a questionnaire. On the first
visit, the demographic questionnaire,
PASS, BBS and BI were administered.
Physiotherapy was continued for 12 ses-
sions, fortnightly, for six months. The
post-test scores and verbalizations were
recorded after the last therapy sessions

The raw data was normalized by cal-
culating percentage changes for each
item for each participant. Data was nor-

No |Exercise

abduction and adduction

Auto-assisted upper limb exercise for shoulder flexion and extension and

Using momentum to roll to affected and unaffected sides

Bridging with both lower limbs and bridging with affected lower limb

Trunk rotations to affected and unaffected sides

Joint approximation exercises in sitting

Joint approximation exercises in standing

Ball therapy for scapular movements using a medium sized ball

Ball therapy for trunk dissociation using a big ball

O | W I IN|oojJu | b |lW|N

Hand activities

—_
o

Gait re-education in parallel bars or with an aid

Table 1: Exercise Program

malized to eliminate variations between
participants because it was not possible
to obtain a baseline with minimal varia-
tion. Normalized values were subjected
to Mann Whitney U tests and paired sam-
ples t tests to assess the effect of the pro-
gramme post- test. Pearson’s correlations
allowed the determination of correlations
between PASS, BBS, and BI. A p value
< 0.05 was considered as statistically sig-
nificant. All qualitative data was themati-
cally arranged and the grounded theory
was used to give meaning to the findings.
This allowed one to compare quantitative
data with the qualitative findings.

RESULTS

Twenty five participants completed the
study protocol. Fourteen participants
were affected on the right side, four
hemiplegic and ten hemiparetic. Two
patients were left hemiparetic and nine
left hemiplegic. The ages of participants
ranged from 35 to 76 years (Mean = 59
years) with the majority between 50-74
years of age. Fifty six percent of the
participants were female. Majority of
participants were of Indian origin (84%;
p<0. 05) and the remainder were Black
South Africans. Forty percent of the
participants suffered the stroke six to 12
months ago compared to 48% reporting
a stroke of less than six months. The
remaining participants had the stroke for
longer than one year.

Participants sought medical attention
from private or public sector local clin-
ics and medical practitioners at the time
of their attacks. Of the eight participants
who had not attended a hospital follow-
ing their attacks, three reported ‘hav-
ing no finances’ whilst five complained
about the ‘long queues at the hospitals.’
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Participants indicated that they were
not aware of the cerebrovascular inci-
dent (ischemic or hemorrhagic) which
resulted in their stroke. Hypertension
was reported as a significant cause of
the attack (44%). Other co-morbidities
like Diabetes Mellitus, Hyperlipidemia
and blood clots were also mentioned but
accounted for less than 20%. About four
percent of participants reported having
no known cause to their attacks.

All participants were functional using
an assistive device. The most commonly
used walking device was either a quad-
ripod (40%) or an elbow crutch (36%).
The remaining patients used either a
walking stick or a wheel chair in equal
proportions.

ASSESSMENT OF STABILITY
Table 2 shows the numbers and percent-
ages of optimal scores on pre-test and
post-test, improved scores and normalized
mean percentage increase per PASS item.
Thirty three percent of all scores on pre-
test were optimal compared to 44% post-
test indicating a ten percent increase in
optimal scores. As seen in Table 2 for Item
1, the majority of participants scored opti-
mal scores on pre-test. Table 2 also shows
means of normalized percentage changes
in score by item for the comparisons
between the pre-test and post-test. The
mean increase was almost five percent.

ASSESSMENT OF BALANCE
Table 3 shows the numbers and percent-
ages of participants who had optimal
scores or had improved scores from the
pre-test to post-test on individual items
of the BBS.

Only six percent of optimal scores
were noted on pre-test and eight per-



cent on post-test with only 14. 6 % of
improved scores. The majority of opti-
mal scores on pre-test were noted for
item 1, but a few were noted on post-test.
No optimal scores were observed on pre-
test for the remaining items. As seen in
Table 3, normalized mean increases in
scores improved by just three percent.

ASSESSMENT OF FUNCTION

As shown in Table 4 more optimal scores
on pre-test were observed for self-care
items (BI Items: 2, 3, 4, and 7) of the BI,
compared to mobility and stability (BI
Items: 8, 9, and 10) items. Only four per-
cent more optimal scores were observed
on post-test compared to pre-test.
Overall a mean of five percent improved
scores were noted. Normalized mean
improvement was just one percent with
the greatest increase in stair climbing.

RELATIONSHIP BETWEEN PASS,
BBS AND BI SCORES

As shown in Table 5, a moderate to strong
correlation existed between PASS and
BBS, PASS and Bl and BBS and Bl scores.

VERBAL INPUT

All participants stated that they could sit
without support, however, if the height
of the seat from the floor varied, 12%

reported they would have difficulty get-
ting into and out of the chair.

Twelve percent needed assistance
with their ‘food being cut up’ when eat-
ing. None of the participants had prob-
lems with chewing or swallowing food.
Forty four percent of the participants
reported degrees of difficulty with dress-
ing. Some needed total assistance whilst
others were unable to fasten ‘buttons’,
‘zips’ or ‘tie shoe laces.’ In the post-test
interview, four percent verbalized that
their dressing had become easier and
more independent. Eighty eight percent
stated that their standing and walking
balance was poor. The stroke affected
their confidence about their walking bal-
ance since they were unstable on their
feet. In the post-test interview, 56%
reported a ‘great improvement’ in their
standing balance. Participants reported
‘stumbling’ and ‘forgetting about the
stroke side’ as their biggest hurdles when
performing daily activities. Balancing
during activities such as sitting down
and standing up from a toilet and getting
into and out of a bath or shower posed a
problem with 76% of the participants in
the pre-test interview. However after the
physiotherapy programs, 20% reported
an overall improvement in their balance
regarding daily activities.

DISCUSSION
All participants attended all sessions of
the minimal standard of care physiother-
apy programme. This programme was
not benchmarked against the guidelines
set down by the South African Stroke
Association (Bryer et al 2010). The
demographic profile of the participants
is similar to that described in the litera-
ture (Bradshaw et al 2006, Yavuzer et al
2006, Maron et al 2002), namely a vari-
ety of presentations in keeping with the
nature of the condition, similar age with
the majority between 50 and 74 years of
age. The participants’ gender distribution
did not deviate from that described in the
literature (Bradshaw et al 2006, Maron
et al 2002). Since the therapy center is
located in a former designated area for
South Africans of Indian descent and still
largely populated by Indians, the major-
ity of the participants were from this race
group. The stage of the stroke ranged
from sub acute to chronic and the major-
ity of participants were mobile with an
assistive device which is in line with the
functional capability of stroke survivors.
The patients in our study sought
medical care late or not at all for a vari-
ety of reasons. These reasons are differ-
ent from the ones described by Yu et al
(2002). The main reason for not seeking

Optimal scores npTaE Optimal scores | Mean .

PASS Item on pre-test Number (%) on post test normalized %
Number (%) Number (%) change

1 Sit with support 22 (88) 0 22 (88) 0

2 Stand without support 14 (56) 3(12) 17 (68) 3

3 Stand without support 6 (24) 10 (40) 12 (48) 7

4 Stand on non paretic staff 16 (64) 3(12) 13 (52) 3

5 Stand on paretic leg 4 (16) 6 (24) 8(32) 6

6 Roll from supine to affected side 10 (40) 3(12) 12 (48) 3

7 Roll supine to unaffected side 7 (28) 7 (28) 13 (52) 7

8 Supine to sitt on edge of bed 7 (28) 3(12) 9 (36) 3

9 Sit on edge of bed 7 (28) 3(12) 9 (36) 3

10 Sit to stand without support 2 (8) 4 (16) 4 (16) 4

11 Stand to sit without support 12 (48) 3(12) 4 (16) 3

12 Stand and pick object from floor 0 (0) 5(20) 4 (16) 5

Total 100 (33.3) 50 (16.7) 133(44) 4.89*

Table 2. Numbers and percentages of participants with optimal scores on pre-test and post-test , and improved scores on
individual items of the PASS and normalized mean percentage increase per PASS item. *= mean normalized % change
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Optimal score |Improved Optimal score |[Mean

BBS Item on pre-test Scores on post- test normalized %
Number (%) Number (%) Number (%) change

1 Sitting unsupported 22 (88) 0 (0) 22 0

2 Sitting to standing 0 (0) 11 (44) 2 4

3 Standing to sitting 0 (0) 10 (40) 2 8

4 Transfer from one chair to another 0 (0) 1(4) 0 0.8

5 Standing unsupported 0 (0) 4 (16) 1 3.2

6 Standing with eyes closed 0 (0) 3(12) 0 2.4

7 Standing with feet together 0 (0) 0 (0) 0 0

8 Standing with 1 foot in front of the 0(0) 2(8) 1 16

other

9 Standing on one leg 0 (0) 6 (24) 0 4.8

10 Turning trunk with feet fixed 0 (0) 4 (16) 0 3.2

11 Retrieving objects from floor 0(0) 2 (8) 0 1.6

12 Turn 360 degrees 0 (0) 2 (8) 0 1.6

13 Stool stepping 0 (0) 3(12) 0 2.4

14 Reaching forward while standing 0 (0) 4 (16) 0 2.4

Total 22 (6) 51 (14.6) 28 (8) 2.6%

Table 3. Numbers and percentages of participants with optimal scores on pre-test and post-test , and improved scores on
individual items of the BBS and normalized mean percentage increase per BBS item. *= mean normalized % change

immediate medical care was an inability
to recognize symptoms is different from
that reported by participants in our study.

It is accepted that all patients require
at least a minimal standard of care
which should follow clinical practice
guidelines (Duncan et al 2005). The
rehabilitation of stroke patients in and
out of rehabilitation facility settings has
received extensive attention in the scien-
tific literature (Duncan et al 2005, Rhoda
et al 2009). The extent to which research
findings have been translated into evi-
dence based practice and the effective-
ness of these applications in real settings
has received some attention (Duncan
et al 2005). The minimal standard of
care physiotherapy programme offered
to stroke survivors attending an outpa-
tient community based therapy center
over a period of six months showed no
real change in functional outcomes in
the cohort. The stroke survivors in our
study had minimal or no inpatient care
due to their social circumstances and the
demand for health care services at pub-
lic institutions. Indredavik et al (1991)
found that acute care in a stroke unit
improved quality of life at 5 years.

It is clear that a well organized multidis-

ciplinary approach together with compli-
ance to guidelines for stroke rehabilitation
in post-acute stroke is necessary to ensure
improved patient outcomes (Duncan et al
2005, Rhoda et al 2009). Compliance with
guidelines is a quality of care indicator
(Reker et al 2002). The programme of phys-
iotherapy in our study clearly did not follow
the guidelines for stroke care but incorpo-
rated the principles of neurodevelopmen-
tal theory (Duncan et al 2005). Rhoda et
al (2009) reported a lack of occupational
and speech therapy services at community
based stroke rehabilitation centres included
in their study. In addition it was found that
where services were available, uptake was
low and could be due to problems relating
to access. The findings of our study can-
not be compared to other similar studies
since none exist. In 1999, Cifu and Stewart
(1999) indicated that the available literature
is insufficient to assess the relationship of
specific types of non-inpatient rehabilita-
tion services and functional outcomes. This
situation has not changed.

The insignificant improvements in
Barthel Index scores in this study follow
the trend seen for the stability and balance
scores. The fact that the rehabilitation fol-
lowing stroke is multifaceted and requires
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a flexible approach (Duncan et al (2005)
is beyond the scope of practice of a physi-
otherapy assistant. These factors could
have affected the outcomes and should be
followed up. The minimal improvement
in the number of optimal PASS scores
post-test could be attributed to a variety of
factors including the nature of the therapy.
The physiological and functional stresses
associated with participants attending the
therapy center as well as the spontaneous
recovery may be variable and difficult to
assess. The fewer increases in optimal
scores and lower mean increase in BBS
scores may relate to the fact that stability
is required for balance. The increases in
PASS scores may not have translated into
measurable balance increases in the time
frame of the study. In addition the meas-
urement instrument may not have been
sensitive enough to detect small changes.

Daving (2013) noted that the control
of measurement strategies is important
in ensuring that assessments are repro-
ducible and enable the best conclusions
to be drawn. The PASS, BBS and BI
have been tested, and used in several sci-
entific investigations (Geurts et al 2005,
Januario et al 2010).

Although the compliance of the partici-



pants in following through with activities
included in the physiotherapy programme
was monitored through verbal feedback,
neural plastic changes are contingent
on practice and sustained practice and
reflect in functional changes. The com-
pliance of patients to the programme of
therapy, in the interval between sessions
should be monitored closely.

A very clear interdependence between
stability, balance and function is noted as
measured revealed by the correlational
statistics. Michael et al (2005) following
a study on ambulatory activity in com-
munity dwelling chronic stroke survivors
concluded that mobility deficits especially
in balance were associated with low ambu-
latory activity. They suggested further
studies in which the effects of balance
related activities should be investigated.

CONCLUSION

This study showed that the community
based physiotherapy programme was not
effective in improving stability, balance and
function in the population under study. In
addition a clear interdependence between
stability, balance and functional scores
suggests the need for a more focussed pro-
gramme of outpatient therapy. This study is
important in realizing the goals of all stroke
research namely to ultimately improve the
quality of life of stroke survivors through
effective programmes of therapy.
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