An evaluation of two different exercise regimes during the

first year following stroke.

A randomised controlled trial.

Corresponding author:

Birgitta Langhammer
Physiotherapist / PhD student
Oslo University College
Faculty of Health,
Physiotherapy Programme
Box 4, St Olavspl

0130 0slo 4

Norway

Phone: + 47 22 45 25 10

Fax: + 47 22 45 25 05

e.mail: Birgitta.L anghammer @hf.hio.no

Co-authors:

Birgitta Lindmark

Professor, PhD

Uppsala University

Department of Neurosciences
Section of Physiotherapy
University hospital, entrance 15
S-751 85 Uppsala

Sweden

+46 1861137 11

+ 46 18 50 19 89

e-mail: Birgitta.Lindmark@sjukgym.uu.se

Johan K Stanghelle

Professor, MD, PhD

Sunnaas Rehabilitation Hospital
Faculty of Medicine

University of Oslo

1450 Nesoddtangen

Norway

Phone: + 47 66 96 90 00

Fax: + 47 66 91 25 76

e-mail: Johan.Stanghelle@sunnaas.no



An evaluation of two different exercise regimes during the

first year following stroke.

A randomised controlled trial.

Langhammer B Lindmark B, Stanghelle JK

! Oslo University College, Norway
2 Uppsala University, Sweden
% University of Oslo, Norway



ABSTRACT

Objective: To evaluate effects of two exercise approachemgline first year after stroke
on instrumental activities of daily living (IADLJait performance, balance, grip strength and
muscle tone and to investigate explanatory fadmrsome IADL activities.

Design: A double-blind longitudinal randomised trial ofdirtime-ever stroke patients.

Setting: cute hospital and community.

Participants: Seventy-five patients: 35 in an intensive exergigip and 40 in a regular
exercise group.

Interventions. The intensive exercise group received intensinetfanal endurance,
strength and balance training. The regular exegrisep was not recommended any specific
training.

Main Outcome Measures: Instrumental Activities for Daily Living according
Fillenbaum, 6- Minute Walk Test, Berg Balance Sc@lened Up and Go, grip strength,
Modified Ashworth Scale, and pulse monitoring.

Results: One year post stroke both groups showed highécipation in all items of the
Instrumental Activities for Daily Living Test anchproved in the results of 6-Minute Walk
Test, Berg Balance Scale, Timed-Up-and-Go andsjrgmgth. At 3, 6 and 12 months follow-
ups there were some significant differences in giawd the regular exercise group. A multiple
regression analysis revealed that scores of Bel@nBa Scale were the strongest explanatory
factor for Instrumental Activities of Daily Livindem 2 “get to places out of walking
distance” at both 3-month and 1-year follow-ups tirad (R*=0.63 / 0.67 and that 6-Minute
Walk Test was the strongest explanatory factoitésn 7 “can you handle your own money”
at the 1-year follow-up.

Conclusion: Both groups improved to similar degrees in IADhjtgbalance and grip

strength. The test occasions themselves were stnotigators for training, irrespective of



group allocation. IADL was to a higher degree ekyad by the results of 6-Minute walk test
and Berg Balance Scale than Timed-Up-and-Go ampdsgrength.
(296)
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INTRODUCTION

In stroke rehabilitation outcomes are often cormgidén relation to body function and
levels of activity, such as muscle function, mugolee, personal activities of daily living and
walking. Instrumental activities of daily livingADL) and participation are not so often
mentioned in the rehabilitation of stroke patieats] even less so associations between body
functions, activities and participation. The alilib walk has been shown to be related to
independent living (1-3). A reduced walking capaanight lead to a decrease in endurance,
muscle power and postural control, which in turryresd to problems both with transfers
and with personal and instrumental ADL (4). It &t known, however, whether
improvements in walking ability, balance and sttéraye related to more independence in
IADL, as has been demonstrated for personal ADB)BThe few studies of IADL have
shown that stroke patients are dependent to a gxéatt upon relatives (9), that IADL are
related to leisure activities (10), and that beimmage, unmarried, of high age, ADL can be
predictors of social inactivity 12 months post k&@11). The influence of therapy on IADL
is not well documented (12-13), nor is the assamdtetween IADL, gait, postural control,
muscle power and tone.

Our main objective in this study was to evaluatedffect of two different exercise
approaches during the first 12 months post strakd,to study the possible effects of these
two regimes on IADL, the 6-Minute Walk Test, Bergl&nce Scale, Timed-Up-and-Go, grip
strength and Modified Ashworth Scale.

A second objective was to find out to what exteargmeters such as gait
performance, postural control, grip strength andcteutone could be considered explanatory

factors of IADL 3 months and 12 months post stroke.



METHODS

SUBJECTS
The study was designed as a double-blind, intentidreat, longitudinal randomised
controlled stratified trial. Randomisation took g#aat discharge from the acute hospital.
Patients were randomised into two different groapsintensive exercise group and a regular
exercise group by a person not involved with thiepés or the treatment on the ward.
Neither the investigator nor the patients knew kocly group the patients were allocated.
Stratification was done according to gender andisgnere of lesion. The protocol was
sealed for 1.5 years from the start of the studj] the last patient included had been tested
at thel2- month follow-up. Inclusion criteria wdirst-time-ever stroke, confirmation of
stroke by neurological signs and computer tomogyaghd voluntary participation.
Exclusion criteria were subarachnoid bleeding, tumother serious illness, and brain stem
or cerebellar stroke. Patients who fulfilled thelirsion criteria were included in the trial
consecutively as they were admitted to the hospital

On the basis of an earlier study (14) a power ¢alan was made and it was
estimated that 29 participants were required im@goup to detect a difference in motor
function with a significance level of 0.05 and aqeo of 80 %.

Informed consent was given by all participants tigto methods approved by the

Regional Committee of Medical Research Ethics ofny.

Data collection

A test protocol was set up, consisting of well-kmoglinical measurements that could be
implemented anywhere without laboratory equipmiarstruments included were
Instrumental Activities of Daily Living tested aading to Fillenbaum (15), 6-Minute Walk
Test (16 -17), Berg Balance Scale (18), Timed-Ug-@o (19), grip strength (Martin

vigorimeter) (20), and Modified Ashworth Scale (2Rulse monitoring during activities was



also included, with the aim of obtaining complenagpinformation on perceived energy
expenditure.

Instrumental Activities of Daily Living Test accongj to Fillenbaum, 6-Minute Walk
Test, Berg Balance Scale and Timed-Up-and-Go caaloeto represent measures of activity
and patrticipation level, according to the Interoiaéil Classification of Function (ICF), World
Health Organisation (22). Grip strength and musmhe, on the other hand, are tests on the
body organ/body structure level, according to #ae classification (22).

The patients were tested on admission, at dischangkafter 3, 6 and 12 months after
the stroke incident by an experienced investigdtionded to group allocation. The tests were
performed in the general hospital, in the patientshes or in community service centres.

Information about IADL was recorded according te@Tuke Older Americans
Resources and Service Procedures (OARS) MultidimeakFunctional assessment of Older
Adults by Fillenbaum, where the part of self-camparcity captures the dimensions of PADL
and IADL (15). The information was collected bytaustured interview with the stroke
patients and their carers. They were asked tertignesabout use of the telephone, getting to
places out of walking distances, which requirearaot a bus, purchasing of groceries /
clothes, cooking capacity, housework in generaljioaion, care of economy and bank
transfers, and whether they received help and fsbiom. The answers were divided into
three levels: independent = 2, some help = 1 aatlyalependent = 0. The part concerning
self-care capacity has been tested for validityO(89) and reliability (r=0.87), with
satisfactory results (15).

Walking capacity was monitored by 6-Minute Walk fesing a standardised protocol
(16-17). Distance walked (m) and gait velocity (nwere measured by the investigator. The
6-Minute Walk Test was performed in an 85 m longidor in the hospital and institutions.

In patients’ homes, this test was preferably penfxat outdoors on an 85 m long stretch.



Indoors in patients’ homes the longest stretch et@sen, but this was done only twice with
two patients, 6 and 12 months post stroke. Patigats encouraged to walk as fast and as
long a distance as they could in 6 minutes. Theitul¢ Walk Test is also used to assess
exercise tolerance (23-24), thus measuring funatierercise capacity. Gait velocity has
been tested among elderly individuals for validihd reliability, with satisfactory results (25)
and it has also been used in several stroke studies

Berg Balance Scale is a balance test, consistidg akems, scored from O to 4. It has
been used in many studies and has been found edatigfactory reliability and validity
(25). Berg Balance Scale is especially sensitivelétection of risks of falls in frail elderly
persons. An overall score of less than 45 pointspba maximum of 56, is associated with a
2.7 times increase in the risk of a future fall)(26

Timed-Up-and-Go is a functional mobility test tietised in the clinic to evaluate
dynamic balance, gait and transfers. The patieasked to get up from a chair (46 cm high),
with support for the arms, walk three meters, tgmpack and sit down. The physiotherapist
monitors the time taken from the start to the evitkn the patient is seated. The test is valid
and reliable and has been used in several stuttkgling stroke studies (16, 19, 25).

Strength was evaluated by monitoring grip stremgtthe paretic and the non- paretic
hand. It was measured withVaartin vigorimeter, consisting of a manometer with rubber
tubing and three rubber squeeze bulbs of diffeseas: male-, female/young- and child size.
The manometer gives the respective reading in(iabar = 1,019 kp (kp/cm?). When taking
the test, the patient has to squeeze the vigorimiatee times with all possible strength
without seeing the gauge. The averages of the Hyeeezes are then used. Normal values
for healthy people are 0.8 to 1.3 kp for male ajwlhd 0.7 to 1.2 kp for female adults (20,
27-28). The Jamar dynamometer and Martin vigorimea®e been compared regarding

validity, and Pearson’s product-moment correlatvas found to be r = 0.89 for the right



hand and 0.90 for the left (27). Test-retest rditgtshowed intra-class correlation
coefficients of 0.96 for the mean of three measarethe dominant hand and 0.98 on the
other (29).

The Modified Ashworth Scalis a clinical measure of muscle tone with an ordina
scale to grade the resistance encountered dursgivyeamuscle stretch, graded 0, i.e. no
increase in tone, to 4, when the affected pargid in flexion or extension. The inter- and
intra-rater reliability is reported to be very gawodfair (21) for some muscle groups, but the
reliability and validity have not been establisliedall muscle groups. The reliability seems
to be better in the upper limb (30). There is sao@roversy as to what component of muscle
function the scale is measuring, and its validgyaaneasure of spasticity or muscle tone is
hence unclear (30-32).

Pulse rate was measured with a pulse monitor, $gstef™ PE 3000, made by Polar
Electro, Finland. The pulse monitor consists o€l placed around the patient’s thorax and a
wrist pulse monitor, which was in the hands ofeéikaminer during the test. Pulse at rest was
monitored at the beginning of the test proceduter 45 minutes” rest and pulse in activity
was recorded during 6-Minute Walk Test, where tleamof three measurements of the

highest pulse rates was recorded.

Treatment

Both groups received functional task-oriented tragriailored according to their specific
needs during the acute period of rehabilitatiore @mount of such training was equal in the
two groups, with two periods per day, a total o dwur of physiotherapy, in combination
with other specialised therapies as required.

Patients allocated to the intensive exercise gweeng scheduled after discharge to
have four periods of physiotherapy during the fyesar after their stroke, with a minimal total

amount of 80 hours. This was distributed into aimum of 20 hours every third month after



their initial incident (Fig.1). The first intervaoh period started immediately after discharge
with sessions 2 or 3 times weekly, up to a totadtdéast 20 hours, if the patients were at
home in their own home or in a private physiothgnagactice. If they stayed in a
rehabilitation ward they had daily exercise sessidiis intervention was repeated after 3, 6
and 12 months. The exercises in the intensive sseegroup were focused on intensive
functional endurance, strength and balance exatcCide intensive exercise group patients
were also encouraged to keep their activity leuplsnot only in training sessions but also at
other times. A protocol with suggestions of typésxercises and levels of intensity was
developed in discussion with all physiotherapistelved. The individualised training
programmes were aimed at functional improvementsvidt variations, for example training
in getting up from a chair, walking in-doors, Nardvalking outdoors, stationary bicycling,
and stair walking, where the physiotherapist marddhe level of intensity through Borg’s
Scale or the pulse rate. The goal of these exaraias to improve and maintain the body
functions grip strength and muscle tone, the aetwiwalking capacity and balance, and
participation in IADL (Table 2).

The patients belonging to the regular exercise greere not sent for follow-up
treatment on a regular basis during the post styeke. If the patient was in need of follow-
up treatment or rehabilitation they were assigwoeithat according to their needs, as deemed
appropriate by the rehabilitation staff at the lstranit / rehabilitation ward or by the
rehabilitation team in the community. No specifeatment was recommended to this group
(Table 2). On the other hand, like the intensivereise group they were encouraged to keep
their activity levels high in general.

Compliance to the training programmes was recobyeithe physiotherapists in
charge of the follow-up treatment. Compliance wasstdered high in the intensive exercise

group patients if they did the exercises at leaite a week in all four exercise periods during
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the year post stroke. In the regular exercise gpaiignts any completion of follow—up
treatment after the acute rehabilitation was careid as high compliance, since the
expectations of follow-up were minimal in this gpowas based on earlier experiences (14).
The participants of both groups were also interei@wformally on each test occasion
concerning their own training habits, their motigatto exercise, and whether and how they
were doing exercises. The motivation was consideigil if the participants did the exercises
regularly, if they complied with the tests at difat times during the year post stroke and if
they gave positive verbal expression of the impuanteof exercise. In order not to
compromise blinding and disclose group allocattbe,project leader made notes during
these interviews and kept track of informationb#oable to compare these notes on training
habits with the actual training information fronetphysiotherapists, as the seal of blinding
was broken at the end of the study. This procediaemeant to be a double check on training

habits and compliance by comparing subjective dieoative information.

Statistical analysis

The results were analysed in an SPSS programmendr3. Descriptive statistics were used
to summarise demographic, stroke and baseline cieaistics. All analyses were performed
on an-intention-to-treat basis. Mean and standawhtion (SD) were calculated for 6-Minute
Walk Test, grip strength and Timed-Up-and-Go. Maad median were calculated for Berg
Balance Scale. A general linear model, with unatgranalysis of variance (ANOVA) was
performed, using change from baseline to 12 mosthdependent variable for each of the
scores of Instrumental Activities of Daily Livinge$t , 6-Minute Walk Test, Berg Balance
Scale, Timed-Up-and-Go, grip strength and Modi#ethworth Scale, respectively, with
treatment group as a fixed factor and time, agegamndler as covariates.

For analyses within the groups, a two- way analgkigariance (ANOVA) was used

for results of 6-Minute Walk Test and Timed-Up-d&d; and the Friedman two-way analysis
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of variance by rankor scores of Instrumental Activities of Daily Ing by Fillenbaum, Berg
Balance Scale and Modified Ashworth Scale. Theisagmce level was set at p< 0.05.

Spearman rank correlation coefficients were catedl#o search for the associations
between Instrumental Activities of Daily living yllenbaum and other tests.

Items statistically significant at p<0.05 in a biaée analyses were included in a
model of regression, to analyse explanatory factleged to two different items of the
Instrumental Activities of Daily Living evaluatio® stepwise linear regression analysis was
performed in the two groups, with the scores ahiof the Instrumental Activities of Daily
living Test (“can go to places out of walking dista”, seen as a physical variable) and item 7
(“handle own money”, seen as a cognitive variabtggred as dependent factors, and results
of 6-Minute Walk Test, Berg Balance Scale, Timedduwyul-Go, grip strength and Modified
Ashworth Scale entered as independent factors ordifferent occasions: at 3 months and at

12 months.

RESULTS

A total 185 patients with stroke were registerethathospital during the period of 1.
September 2003 till 1. September 2004. After ckiseening, 75 adhered to the inclusion
criteria and were consecutively included in thalgiB85 in the intensive exercise group and
40 in the regular exercise group. Four patientd died four withdrew during the acute stage
(flow chart, Fig.1). The reasons for the latterhalitawals were a new diagnosis, anxiety,
cognitive status /dementia and advanced age (98)yeaspectively, and one patient did not
want to participate.

Demographic data are presented in Table 1. There mesignificant differences

between the groups regarding age, hemisphereioflasd marital status at baseline on
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admission to the stroke unit. The main causesrokstwere thrombosis or embolism, 29 of
35 patients in the intensive exercise group andf3® in the regular exercise group.

At discharge there were 32 patients in the intenskercise group, taking part in the
compulsory training four periods during the firglay after the stroke, and 35 patients in the
regular exercise group, with training accordingheir needs. After 12 months 32 patients
remained in the intensive exercise group and 3heamegular exercise group (Fig.1). The
patients in both groups were very active and highdgivated for training, and 25 patients in
the intensive exercise group (71%) compared toa@mts in the regular exercise group
(65%) stated spontaneously on the test occasianshthy found the exercises vital for their
function and well-being. Compliance to the trainprggrammes was also high in both
groups; good compliance being noted in 28 patientise intensive exercise group (80 %)
and in 31 patients in the regular exercise gro@j. The intensity of the programme was
high in both groups, with therapeutically steemaihing in the intensive exercise group and
self-initiated training in the regular exercise @poBetween the 3-month and the 12-month
follow-ups the mean number of occasions of supedvexercise in the intensive exercise
group was 2.1 times per week and in the regularceseegroup 2.2 times per week. This
amounts to approximately 40 weeks of exercise par i both groups, which represents the

80 hours we initially aimed at in the intensive kg group.

Outcomes

The results of the standardised interviews conogrimstrumental Activities of Daily
living to the OARS Multidimensional Functional assment of Older Adults by Fillenbaum
(15) are presented in Table 3. There were no sugmif differences on baseline measures in
any of the items of Instrumental Activities of Dalliving Test. Both groups reported a
higher extent of activity in all the items at 3ai®d 12 months post stroke compared with the

discharge levels. There were no significant diffiees in any of the variables between the
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groups either on admission or at discharge. ABth@nth follow-up there were significant
differences in item 1 (use the telephone) and #é€ifcook your own food) in favour of the
regular training group.

At 6 months there were significant differencestéms 1 and 3 (able to do own shopping),
and at 12 months in items 1 and 2 (getting to @aee of walking distance), 3, 4 and 5 (do
housework) and 8 (help from others with transpamatfinances and housekeeping) on all
occasions, in favour of the regular exercise grdwgble 3). However, the two groups had an
equal amount of help from relatives and the comityuitem 9), and there was no significant
difference between the groups at any time on tam.iAt 3, 6 and 12 months 25 % in both
groups were independent, 28 % relied on communs#itutionalised help, and 47 % where
dependent on their relatives.

Both the walking distance and the walking veloamgasured with 6-Minute Walk
Test (16-17), improved significantly from admissionl2 months post stroke in both groups.
However, on admission some of the participantsctaot walk, 13 in the intensive exercise
group and 12 in the regular exercise group. Thagsavere comparable with no significant
differences at baseline measure. At dischargefonlyin each group could not walk, and at 3
months three patients in the intensive exercisagend one in the regular exercise group
were still unable to walk. At 6 months two of thetipnts in the intensive exercise group and
one in the regular exercise group and at 12 mdotirsin the intensive exercise group and
one in the regular exercise group were unable tk.\@dl patients were included in the
analyses on all occasions, but the non-walkers veteel 0. The differences between walkers
and non-walkers were not significant at any timeither group (Table 4). There was no
significant difference in 6-Minute Walk Test betwethe groups either for walking distance
or velocity until thel12- month follow-up tests whitre regular exercise group walked

significantly longer and faster than the intenswercise group (Table 4).
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The pulse rate at rest and during activity didditfer significantly between the
groups on any of the tests. The pulse rate vargd 72 — 81 at rest and from 106 — 118
during activity.

Both groups showed significant improvement in thtaltbalance scores, measured
with Berg Balance Scale (18), from admission todhths post stroke, although the scores for
the intensive exercise group were lower than ferrdgular exercise group, indicating lower
balance performance in the former group (Tabl& Bgre were significant differences in
scores for items 6 (standing, eyes closed), 11iftgr360), 12 (stepping), 13 (tandem
standing) and 14 (standing on one leg) on the Batgnce Scale in favour of the regular
exercise group on admission, but not at discha8.and 6 months the score for item 14
remained significantly different, and at the 12 tofollow-up the scores for all items except
for items 3 (sitting, no support) and 4 (standiogitting) were significantly more favourable
in the regular exercise group. On the other haatktivere no significant differences in total
scores of Berg Balance Scale on admission or digehar at 3 and 6 months. At the 12-
month follow-up the difference in total score inrg&alance Scale between the two groups
was significant (p<0.01), in favour of the regutxercise group.

Many participants had difficulty in performifigmed-Up-and-Go (19) on admission,
and only 20 of 35 patients in the intensive exergioup and 23 of 40 in the regular exercise
group were able to carry out this test. The congparof Timed-Up-and-Go results between
test occasions is based on these patients (Tabldnéde were no significant differences
between the groups at any time. However, there sigreficant improvements up to 3
months of follow-up within both groups comparedhiite initial test values. The number of
participants who were able to perform Timed-Up-&ualhad increased to 29 in the intensive
exercise group and to 30 in the regular exercisgmat the 12- month follow-up. The

relative number of patients performing Timed-Up-&wlin more than 20 seconds was larger
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in the intensive exercise group than in the regekarcise group on all test occasions. Timed-

Up-and-Go > 20 s is considered the upper limit teefelp in transfer is needed (19).

Grip strength measured with the Martin Vigorimg®0) improved significantly in
both the paretic and the non paretic hand in eamlpgbetween admission and the 12- month
follow-up. The differences in grip strength betwelea groups were not significant at any
time.

The results obtained with the Modified Ashworth I8q21) revealed no differences in
muscle tone between the two groups at any timenfdgerity of the stroke patients displayed
no increase in tone at any time. The few who harkesed muscle tone at discharge (6
patients in the intensive exercise group and &errégular exercise group) maintained the
same tone level of tone throughout follow-up periblde patients with slightly or marked
increased tone were those with more motor losslamssion, indicating a more extensive
brain injury.

There were significant associations between thdtsesf 6-Minute Walk Test, Berg
Balance Scale and the different Instrumental Asésiof Daily Living items, with good to
moderate correlations; ranging from 0.57-0.79. Timed-Up-and-Go showeaificant but
moderate correlations to the Instrumental Actigiteé Daily Living items 2 (use of transport
alone), 3 (able to do own shopping), 4 (cook owadjp5 (do house work) and 8 (help you
with transport, finances, housekeeping) (0.46 to -0.57), but poor correlations with itefh
(use of telephone), 6 (taking own medicine) andandling own money) £r-0.28 to -0.41).
Grip strengths of the paretic and the non-paretitdhwere significantly but moderately
associated with Instrumental Activities of Dailyifig items (& paretic hand 0.48-0.64; non-
paretic hand 0.36-0.49), whereas Modified Ashw&thle scores were poorly associated

with all Instrumental Activities of Daily living &ms.
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Multiple regression analyses were performed tostigate explanatory factors, on the
results from the 3 and 12- month follow-ups, witlotdifferent items of the Instrumental
Activities of Daily living evaluation as dependerariables, namely item 2 (“can go to places
not in walking distance”, seen as a physical véelp{ able 7.1) and item 7 (“*handles own
money”, seen as a cognitive variable) (Table 7TBe model was highly significant for item 2
at both 3 and 12 months (F = 19.2, p<0.001, an®E.2, p<0.001 respectively). The model,
with adjusted Rof 0.63 and 0.67, respectively, revealed Berg Badacale total scores
(p<0.001) as the strongest explanatory factor dh tast occasions for item 2Jan you get
to places not in walking distance?”). The model wasssignificant for item 7 (“Can you
handle your own money?”) at 3 months (F = 1.25,.p3Pand had a low adjusted & 0.06.

At 12 months the model was of better fit for iterfiF7= 7.83, p<0.001), indicating that 6-
Minute Walk Test (p=0.06) was the main explanafagtor of the chosen parameters, with an

adjusted Rof 0.40.

DISCUSSION

This is to our knowledge the first longitudinal gyuo be focused on the way in which
IADL is influenced by two different exercise regisi@ first-time-ever-stroke patients in the
first 12 months post stroke.

The main results of this study point to a steiatglyrovement in IADL, gait parameters,
balance and grip strength up to 6 months postatiolespective of group allocation. Both
groups were very active and showed high compliamexercises, the intensive exercise
group in their compulsory training four times aryaad the regular exercise group actively
seeking out training possibilities but also traghon their own. This was not intended and
highly surprising since our experience from anieadtudy indicated that activity levels were

low 12 months and 4 years post stroke (14). Tlgh kbmpliance to training was probably
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triggered by the regular test occasions, of whitbfahe participants were aware, would be
at 3, 6 and 12 months post stroke.

Although there was a general improvement iraVéADL, the results flattened out
and to some extent even regressed from 6 months ape year in both groups. These
findings are in accordance with the conclusion daréy Jorgensen et al (35); that a valid
prognosis of ADL and functional recovery might bade within the first 6 months post-
stroke. According to Mayo et al, by 6 months pdsilke the physical recovery will have
reached its maximum and in most patients the anditigains are a function of learning,
practice and confidence (36). The development wpe@ally apparent in the intensive
exercise group, where measured functions on alllé@&ls were lower on admission than in
the regular exercise group, a fact that indicated mitial neurological impairments and
disabilities have a profound impact on the progaddbwever, the results also show that high
motivation and regular exercises influence the @utes so that optimal function is
maintained, as opposed to our findings in an aastigdy, where no or very little follow-up
training was offered post stroke, that the funalarutcomes had declined at 12-month and 4-
year follow-ups (14). It has also been suggestatigarticipation parameters should not be
measured sooner than 6 months post IADL improvezbth groups up to 6 months, when the

results began to stabilise, indicating that theadqattern had been adapted.

The results obtained with Timed-Up-and-Go (@99wed the same tendency as the
scores in IADL, namely improvement in the early gdhand a tendency towards stagnation
after 3 to 12 months. Patients requiring more @@useconds to perform Timed-Up-and-Go
were more frequent in the intensive exercise gthap the regular exercise group on all test
occasions, which could have indicated a need fipr indransfer, as Timed-Up-and-Go > 20 s

is considered to be the upper limit before helgransfer is required (19).
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The initial stroke impact also influenced théabae, as measured with Berg Balance
Scale (18), at the 12- month follow-up. Berg BaaBcale scores were decreased for the
more demanding items, such as tandem standingtandiisg on one leg, which reduced the
total score in the intensive exercise group, wWiescores for the same items and the total
score continued to improve in the regular exergreeip. A cut-off point of 45 has been
identified as an increased risk of falling (26). @imission 23 patients in the intensive
exercise group and 21 in the regular exercise ghaua Berg Balance Scale score of <45,
and at 12 months 16 versus seven patients had@Iselow this level. The score was only
significantly better in the regular exercise gr@aid2 months. The difference in total Berg
Balance Scale scores, with more patients with eesca@l5 on all test occasions in the
intensive exercise group, can probably explairdifference in the scores of item 2 (get to
places not in walking distance), item 3 (shoppimigdroceries), item 5 (doing housework)
and item 8 (help from somebody) of the InstrumeAtlvities of Daily Living Test (15),
where balance is one of the key components ana@aretory factor for the activity (Tables
4 and 7). On the other hand, very few stroke pttigmeither group did actually fall. This
could be explained by the very high complianceaming in both groups, as training has

been reported to be effective in reducing falls) (38

During the 12 months both groups improved theiultesn 6-Minute Walk Test and
in the grip strength of both the paretic and norepa hand. The 6-Minute Walk Test results
and total Berg Balance Scale score showed modergt@od correlation with all items of
Instrumental Activities of Daily Living, and wer@anatory factors for item 2 (get places
not in walking distance) and item 7 (handling owonmy) (Table 6) at 6 months and 12
months post stroke. It was clear, however, that gobups had relatively low scores on Berg
Balance Scale, and walked shorter distances dGrivghute Walk Test, compared to healthy

elderly people (16, 39-42). Despite the considerabhtinuing improvement in the results of
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both 6-Minute Walk Test and Berg Balance Scale,gamed to the results at discharge and at
3 months, the progression was obviously too slovrast sufficient to meet the demands of
daily life, as are encountered outside the homa participation level; that is, going
shopping, visiting friends, going to the theatma] going on vacation (43-44). It is probably a
wise strategy and a sign of coping skills thatkstrpatients let others handle many of the
IADL activities, in order to avoid falls and inj@s. On the other hand, this coping approach
may lead to a reduction of the activity level aath give rise to secondary complications such
as inactivity, lack of motivation and increasedkla€ function, which need to be compensated
for by relevant activities and tasks (45-47).

The speed and length achieved during 6-Minute Waklt were moderate compared
to age- related normative values for fast walkihglle 4) (16, 33-34). This tendency
remained when stroke patients who were unable th ware excluded from the analyses.
The mean length and velocity increased in bothggpbut were still lower than age-related
normative values (16). It is probable that facmtiger than the cardio-respiratory status
influence gait in stroke patients, and in ordeintyease the intensity during exercises this has
to be considered (48). In our study the statioéeycle was an alternative means of
increasing intensity during exercise. However, atitg to Tanaka’s estimation of maximal
heart rate, an intensity of 70 % for 72- to 76-ryeld people, which was the mean age in our
study, implies a pulse of approximately 110. Ounls# patients achieved this pulse during
the 6-Minute Walk Test, which means that they atidipulse rates well within high intensity
exercise levels just by walking as fast as theyda:@lable 4).

Muscle tone as measured with the Modified Ashw&thle (21) did not differ
markedly either between groups or between tesig;ating that muscle tone is not worsened
by intensive training or changed in patients witiolee who carry out regular intensive

exercises (49-51).
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In the multiple regression analysis the resultthef6-Minute Walk Test and the Berg
Balance Scale explained some activities of IADlatoigher degree than the results of Timed-
Up-and-Go and grip strength in patients with strak@s association indicates the importance
of endurance and balance exercise to achieve amhitggree of social interaction. This
association has not been presented in any othdiestto our knowledge.

Reduction of function in stroke patients can prdpéle prevented by regular
exercises, which will maintain and improve bodydtions, activity levels and social
interaction. The maintenance must be seen as-bhtgpendeavour and in accordance with
the need of healthy individuals for exercise “tefpen shape”. The importance of
maintaining gait capacity and balance is vitaldocial interaction, as this study indicates.

On the other hand, improvement of function andvagtin stroke patients’ is limited
and relatively slow compared to that in the headluerly (16, 44, 48). It is therefore
important that compensatory help and support areigeed on a regular basis in addition to
exercise and regular follow-up. Today such help supgport are variable and dependent on
where you live, and they are not likely to be reguFor stroke patients it is important that
both possibilities of activity and supportive sees are available. Physical rehabilitation
needs to continue, probably for the rest of théep#s life, in order to maintain and even
improve body functions and functional activities sustain coping and support the stroke
patient and his or her partner and family. In npesiple who have had a stroke and are
elderly, the impact of the stroke often makes passible to reach normative values of
healthy counterparts in physical tests. The goaltbharefore never be “normal function”, but
optimal. Programmes and opportunities post stra@ezlrio be developed to suit people with
different levels of stroke and of different agesj #hat are easily accessible close to their
homes or with a community transport service, arth@same time supportive services need

to be implemented at the required level.

21



Conclusion

Regular exercises were sustained both with an @edmand a voluntary follow-up regimen
during the first 12 months post stroke, and théept in these two groups improved to the
same degree in IADL and results of 6-Minute Walk{] 8erg Balance Scale, Timed-Up-and-
Go and grip strength, and without increasing musmie. Frequent, intensive and functional
exercises can therefore be encouraged by regulewfaps in the first year post stroke. The
improvements in the results of 6-Minute Walk Tesll 8erg Balance Scale were especially
important for increased activities in IADL andteesf walking capacity and balance should
be incorporated in the medical services availabitesfroke patients, and could preferably be
undertaken by physiotherapists.

Patients with stroke cannot attain the level ottion of healthy counterparts, and it is
therefore urgent that supportive services fromctiamunity are provided, as well as regular
exercise opportunities. The possibilities for addgthysical activities and supportive services
need to be strengthened and made varied and #gxsblthat the services can meet the

requirements of stroke patients.
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Table 1: Baseline demographic data for the two groups tépes with stroke, and significance
levels for differences between the groups

Intensive exercise Regul_ar p-values
group exer cise group
(n=35) (n =40)
Hemisphere of lesion:
Right (n) 19 19 0.56
Left (n) 16 21
Age, mean, SD (yr) 76 (12.7) 72 (13.6) 0.23
Medication Yes / No(n) 33Y/2N 37Y/3N 0.89
Assistive devices (n) 5 4 0.5
Self-reported health status before
stroke:
Good (n) 17 25
Minor problems (n) 17 11 0.66
Moderate problems (n) 0 3
Major problems (n)
Occupation:
Retired (n) 28 27 0,37
Working (n) 7 13
Civil status:
Married (n) 17 24
Widow/-er (n) 13 11 0.42
Divorced (n) 3 2
Single (n) 2 1
Living together 0 2
Children Y / N (n) 27 Y/ 8 N 25 Y/15 N 0.39
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Table 2 Exercise protocol

Theintensive exercise group Theregular exercise
group
Frequency 2-3times a week No recommendations
Intensity  Endurance: 70-80% calculated from maximal pulse No recommendations

Time

Type

Strength: 50-60%calculated from 1RM

Balance: maximal

or

15 — 17 on Borg'’s rating scale of perceived exartio

40 — 60 minutes No recommendations

Endurance exer cises: No recommendations
-walking

-treadmill

-step

-stationary bicycling (arm, leg or combined)
-Working with balls or ballons

Strengt exercises: 10 repetitions in 3 sets

Extension of back: pulley, pull-down, “walking

stick”, prone- extension.

Stomach: ordinary sit-ups with fixation of pelvis if
necessary

Arms. push-ups in chair, weight-lifting, water bottles,
pulley

Hips-legs: ordinary knee flexion / extension, walking-
stairs, steps

Legs-feet: toe-and heel rise on the floor, step, Airex
mat, with or without support

Balance:

- walking on even / uneven surface

- walking in 8, keeping borders

- walking on a line

- dual task

- obstacles

- dancing

- tai-chi

If not possible with any of the above:
- sitting senior dance, balls, balloons

Do light stretching of large muscles at the end!
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Table 3 Results of Instrumental Activities of Daily Livingn five test occasions in the the intensive esergroup and
regular exercise group. Scores: 2 = independentsdme help, 0 = totally dependent on help. *<®05; ** = <
0.01; and *** =<0.001 for differences between the groups. m =tmon

I ntensive exer cise group

Regular exercise group

N =35 N =40
Admission Discharge 3 m 6m 12 m Admission Discharge 3 m 6m 12 m
1 Can you use
the telephone?
2 13 16 17 * 18 17+ 21 20 27 ** 29 ** 29 wx*
**
1 6 8 6 6 7 7 8 3 2 1
0 16 11 9 8 8 12 8 3 2 1
2 Can you
make use of
transport
alone?
2 11 14 16 20 17 * 17 13 20 24 23 *
1 4 10 6 2 5 8 13 8 7 7
0 20 11 10 10 10 15 10 5 2 1
3 Are you able
to do your
own
shopping?
2 7 8 10 15 14 = 13 14 15 21* 21*
1 5 8 9 4 4 8 5 9 8 5
0 23 19 13 13 14 19 17 9 4 5
4 Do you cook
your own
food?
2 7 9 10 * 15 12 * 13 13 16 * 19 19*
1 4 6 6 4 7 6 7 9 9 6
0 24 20 16 13 13 21 16 8 5 6
5 Do you do
housework?
2 7 9 9 15 11 = 13 12 15 17 19*
1 5 6 7 4 8 6 8 9 11 7
0 23 20 16 13 13 21 16 9 5 5
6 Medication
on your own?
2 9 12 13 17 16 12 12 17 17 20
1 5 5 4 3 3 8 12 9 9 5
0 21 18 15 12 13 20 12 7 7 6
7 Do you do
your
housekeeping
finances?
2 9 10 11 15 13 12 12 15 15 19
1 4 5 6 4 6 7 9 8 8 4
0 22 20 15 13 13 21 15 10 10 8
8 Does
somebody
help you with
transport,
finances,
housekeeping?
7 6 9 11 10 * 12 12 11 15 17*
1 8 12 10 10 10 7 11 15 14 8
0 20 17 13 11 12 21 13(-4 7 4 6
9 Who helps
you?
Relatives? 11 15 16 16 15 11 16 18 16 15
Institution
/community 23 12 9 8 9 29 13 6 5 7
services?
Private?
Independent? 1 7 7 8 8 7 9 12 9
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Table 4 Walking distance and velocity measured in 6- Mentalk Test (6MWT), on five different
test occasions, mean and SD,* = p< 0.05.

I ntensive exer cise group Regular exercise group

N=35 N =40

Adm Discharge 3months 6months 12months Adm Discharge 3months 6months 12months
6MWT
m/s; m 188.0 272.7 304.9 316.1 336* 2215 279.5 376.8 395.0 479.5*
SD 211.1 188.6 206.2 227.6 260.3 197.8 1915 228.4 224.6 234.9
6MWT
m/s; m 0.5 0.8 0.9 0.9 1.0* 0.6 0.8 11 11 1.3*
SD 0.6 0.5 0.6 0.6 0.7 0.6 0.5 0.6 0.6 0.7
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Table5 Berg Balance Scale total scores and scores fiarelft items; median / interquartile
range (IQR) and p values on the five test occadimnthe two groups. Scores for different
items range from O - 4 and the total score rangea D — 56.

I ntensive exer cise group Regular exercise group

BBS Admission Discharge 3 6 12 Admission Discharge 3 6 12
months months months months months months
1 Sitting 3/ 4 4/1 4/1 4/1 4/ 4/4 4/1 4/0 4/0 4/0
to 1.75

standing
2 21/4 4/1 4/1 4/1 4/ 4/4 4/0.75 4/0 4/0 4/0
Standing 1.75

no
support
3 Sitting 4/2 4/0 4/0 4/0 4]0 4/1 4/0 4/0 e/ 4/0
no
support
4 2/4 41/2 4] 4/1 4/25 4/3 4/2 4/0 4/0 4/25
Standing 1.75

to sitting
5 Sitting
arm 1/ 3 3/2 4/1 4/1 4/ 4/3 472 4/1 4/0.5 4/0
support to 1.75

sitting no
support
6
Standing 4/4 4/1 4/ 4/0 4/ 4/4 4/1.75 4/0 4/0 4/0
eyes 0.75 2.75

closed
7
Standing 0/4 3/3 4/ 4/2 4/35 4/4 4/4 4/1 4/0.5 4/0
feet 2.75

together
8
Reaching 1/ 4 3/3 3/ 3.5/3 4/3 3/4 3/275 4/1 4/4 4/0
forward 2.75

9 Picking
up object 1/4 3/3 3.5/3 412 4/3 3/4 4/375 4/15 4/1 4/1
from floor
10
Rotation 3/4 3/2 4/1 4/1 3/ 3/4 3.5/2 4/1 4/1 4/1
left to 1.75

right
11Turning
360 0/4 2/4 2/ 3/3 3/3 2.5/4 25/4 4/25 4/2 4/1
3.75

12 0/2 2/4 24/4 3.5/ 41/4 35/4 4/4 4/3 4/2 4/1
Stepping 3.75

13
Tandem 0/2 0/3 05/ 1.5/4 15/4 1/4 1/4 2/4 3/4 3/3
standing 2.75

14
Standing 0/2 0/2 05/3 1/ 1/3 05/4 05/4 4/4 4/ 4/3
one leg 3.75 3.75

Tot. score | 23/46 36/28 455/ 465/ 455/ 42/53 48/355 52/ 53/ 53/9
27.3 30.3 36 21.5 15.5

P values
between NS NS NS NS 0.01
groups
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Table 6 Timed Up-and-Go (TUG) on five test occasions; mé&ih and variation, min - max.
Only those who were able to walk on admission ackided. There were no significant
differences between the groups on any test occasion

I ntensive exer cise group Regular exercise group
N =20 N =23

Adm Dis 3m 6m 12 m Adm Dis 3m 6m 12 m

TUG 176 129 114 116 111 145 9.9 8.4 8.9 8.3
m(s)
SD 129 10.6 9.2 9.5 10.8 148 4.7 29 55 3.9

min—  5-46 5-45 5-38 5-45 0-50 5-74 6-28 4-16 4-28 5-20.7
max

p values
within 0.02 0.03 NS NS 0.04 0.02 NS 0.09
groups
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Table 7.1 Multiple regression analysis showing the relatiopdetween Instrumental
Activities of Daily Living (I-ADL) item 2 (Can younake use of transport alone?) and 6-
Minute Walk Test (6MWT), Timed Up and Go Test (TUBgrg Balance Scale total score
(BBS), grip strength paretic- and non- paretic hand Modified Ashworth Scale (MAS) at 3
and 12 months of follow-up.

Beta SE p value
Item 2 - 6MWT
3 months 0.11 0.001 0.5
Item 2 — 6MWT
12 months 0.19 0.001 0.2
Item 2 — TUG
3 months 0.02 0.005 0.9
Item 2 — TUG
12 months -0.11 0.004 0.3
Item 2 — BBS
3 months 0.63 0.06 0.001
Item 2 — BBS
12 months 0.63 0.006 0.001
Item 2 — grip paretic
3 months 0.16 0.39 0.4
Item 2 — grip paretic
12 months -0.09 0.27 0.5
Item 2 - grip non- paretic
3 months 0.001 0.35 0.9
Item 2 - grip non- paretic
12 months 0.16 0.25 0.2
Item 2 - MAS
3 months 0.02 0.11 0.8
Item 2 - MAS
12 months 0.13 0.11 0.2

Note: Adjusted Rat 3 months 0.63 and at 12 months 0.67.
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Table 7.2 Multiple regression analysis showing the relatiopdetween Instrumental
Activities of Daily Living (I-ADL) item 7 (Do you do your household finances?) and 6-
Minute Walk Test (6MWT), Timed Up and Go Test (T)JBerg Balance Scale total score
(BBS), grip strength paretic- and non-paretic hand Modified Ashworth Scale (MAS) at 3
and 12 months of follow- up.

Beta SE p-value
Item 7 — 6MWT
3 months 0.58 0.004 0.02
Item 7 — 6MWT
12 months 0.34 0.001 0.06
Item 7 - TUG
3 months 0.11 0.04 0.5
Item 7 - TUG
12 months -0.09 0.006 0.5
Item 7 — BBS
3 months -0.04 0.04 0.9
Item 7 — BBS
12 months 0.23 0.01 0.2
Item 7 — grip paretic
3 months -0.05 2.8 0.9
Item 7 — grip paretic
12 months -0.09 0.4 0.6
Item 7 - grip non- paretic
3 months -0.16 2.5 0.4
Item 7 - grip non- paretic
12 months 0.22 0.4 0.2
Item 7 - MAS
3 months 0.04 0.77 0.8
Item 7 - MAS
12 months -0.05 0.17 0.7

Note: Adjusted Rat 3 months 0.06 and at 12 months 0.40.
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