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Effects of Additional Training in Stroke Patients

commonly used algorithm of classification tree analysis that
employed multi-contingency tables of Chi-squared significant test
to identify optimal splits [12]. In order to avoid over fitting, we
specified the growing depth of 3 with the parent node having at
least 100 subjects and a child node at least 50 subjects. Gains and
index charts were constructed to identify the nodes with a
relatively high probability. The statistics of misclassification risk
was used to assess the prediction results. Primary outcomes to
evaluate the effectiveness of additional training was motor FIM at
discharge. Motor FIM on admission, the motor FIM at discharge
were automatically divided into three ordinal scales (lower tertile;
£55, mid teriile; 56-79, upper tertile; 80 ) in order for the
calculations to fit into the decision tree created. To ensure the
validity of the analysis, splitsample validation method was
adopted in the present study. In brief, subjects were randomly
divided info two groups. Decision trees analysis was carried out in
one group and whether the equation obtained in the study group
can be applicable in another group (validation group) was
examined. All the analyses were carried out using a statistical
software package (SPSS version 19.0 for Windows, Chicago IL,
USA) and a p value of <0.05 was adopted to show statistical
significances. All the personal data were coded deleting any
information related to personal identification in order to secure
anonymity of the study and the study protocol was approved by
the cthical committee of the Japan Socicty for Rehabilitation
Medicine.

Results

1. Group Comparison

Table 1 compares variables of subjects stratified into three
groups depending on the motor FIM at admission (£28, 29~56,
257). Subjects who scored 28 or less showed significant inter-
group differences in the type of stroke, age and the interval
between the onset and admission. A post-hoc analysis indicated
that dual training group was younger and had shorter interval
between the onset and admission relative to self-initiated training
group and training by ward staff group. Subjects who scored
between 29 and 56 showed similar trend in variables examined
with those with lower tertile. Meanwhile in subjects who scored 57
or more on the motor FIM at admission, types of stroke and age
showed inter-group differences with self-initiated training group
and dual additional training group being younger relative to no
additional training group.

Table 2 shows comparison of variables stratified by the motor
FIM at admission. Significant inter-group differences were
observed in all items examined within the subgroup who scored
28 or less. A post-hoc analysis revealed that dual training group
showed better outcomes compared with training by ward staff
group, and dual training group were superior to no additional
training group in all parameters apart from the length of stay.
Inter-group differences were also observed in a subgroup whose
motor FIM at admission were between 29 and 56, and a post-hoc
analysis indicated similar results showing that dual training group
had better outcomes than training by ward staff group.Meanwhile
no such trends were observed by post-hoc analysis in the group
who scored 57 or more (upper tertile) compared with those who
scored less.

2. Decision Tree Analysis using ECHAID

Figure 2 shows a decision tree created based upon ECHAID
method. Overall risk estimate for the model in the study group was
0.32, while that in the validation group was 0.31, therefore the
analysis was considered appropriate. The variables chosen in the
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decision trec were the motor FIM at admission,additional
trainings,the cognitive FIM at admission. The motor FIM at
admission were chosen in the first node, therefore considered most
influential on the motor FIM at discharge. For those who scored
56 or less on the motor FIM at admission, no additional training
group, training by ward staff and dual training group, self-initiated
training group were divided. Meanwhile better cognitive FIM at
admission (>28) emerged as a variable to determine improved
motor FIM at discharge in those who scored 57 or more on the
motor FIM at admission.

Discussion

The main purpose of the present study was to clarify the effect
of additional training other than formal therapy by qualified
therapists (FT, OT, ST) on motor FIM at discharge in post-stroke
patients. The study utilized multi-center DB of stroke patients and
the samples were randomly assigned to either study or validation
group. Decision tree analyses were carried out and risk estimates
for both groups were compared with an aim to examine whether
the model chtained in the study group can be extrapolated in the
validation group as well. To date most of studies using decision
tree analysis adopt cross validation, which uses random sample out
of all subjects for examining validity of the analysis implemented
[13,14]. The limitation about this method is that sampled subjects
for validaticn are included in actual analysis for creating decision
tree, and therefore not quite independent. The present analysis
was a result from over 1000 cases and was validated by equal

Effects of Additional Training in Stroke Patients

number of subjects. Therefore the decision tree created can be
considered to exceed in external validity compared with results
obtained from conventional methods. The results indicated that in
both groups whose motor FIM at admission were either less than
28 or between 29 and 36, those who received both self-initiated
training and training by ward staff showed better cognitive and
motor FIM at discharge. Furthermore, the decision tree analysis,
after adjusting for other possible factors that might affect motor
FIM at discharge, also confirmed that implementations of
additional training were beneficial in terms of improved outcomes
at discharge for those whose motor FIM at admission were below
56. In principle, a factor that appears in the first node has the
strongest explanatory power in the decision tree analysis, Thus it
was the motor FIM at admission that was most strongly related to
the motor FIM at discharge, followed by the implementation of
additional training for those in the lower and mid tertile groups of
baseline motor FIM. Meanwhile in the upper tertile group,
cognitive profiles at admission were more strongly related to the
outcomes at discharge than the implementation of additional
training. In the upper tertile group, whose overall functional
impairment was relatively mild compared with other groups,
cognitive capacity affecting attention or concentration to the
training assigned may have stronger impact on the efficacy of
training than the volume of training. Overall the results suggest
that implementation of self-initiated training together with training
by ward staff or at least self-initiated training alone might
contribute to improved outcomes assessed by motor FIM at
discharge, albeit actual contents of off-hours rehabilitation were
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Figure 2. Decision tree for Functional Independence Measure among 1233 stroke patients (Validation Group).
doi:10.1371/journal.pone.0091738.g002
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not available to obtain {rom the DB. However, given small sample
size of patients who implemented self-initiated training, the present
results must be interpreted with caution. A previous study by
Galvin et al [15].employing a randomized controlled tial (RCT)
on the effect of self-initiated training confirmed the improvement
of ADLs or easing stress experienced by family. Another report
also stressed the efficacy of self-initiated training assisted by
patients’ fainily for improved physical functions of lower extrem-
ities and ADLs [7]. A systematic review by Meheroz et al [6]. have
demonstrated that off hours repeated use of upper extremities may
contribute to improved functions. Previous studies including RCT
[15-17] that investigated the effcct of self-initiated training

targeted particular conditions such as first onset, no episode of

dementia or restricted severity of hemiparesis, therefore the
findings can be applied to conditions meeting inclusion criterion.
Meanwhile the results obtained in the present study can be applied

to patients with broad conditions of stroke. Regarding the effect of

training by ward staff, Indredavik et al [18] stated that one of the
advantages of stroke unit compared with general ward is the
preventive approaches of sccondary complications or disuse
syndromes by stafl nurses. Studies of stroke unit have shown that
multidisciplinary interventions might lead to beneficial outcomes.
Likewise, the present study suggested the importance of close
collaborations of multidisciplinary staffs by having demonstrated
that the implementation of either both self-initiated training and
additional training by ward staff’ or self-initiated training alone was
found to be Leneficial for improving motor outcomes in post stroke
patients admitted to recovery phase rehabilitation ward although
the findings cannot directly be applied to any ward accommodat-

ing post stroke patients. Possibly due to insufficient availability of

physiotherapist, average total time of regular rehabilitation per
day in the present study was approximately 70 minutes, which
figures fall far short of upper limit of 90 minutes. Additional
training can compensate for the shortage, which therefore must
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have worked effectively for the improvement of motor function as
suggested in previous reports [1,19].

Even though every possible confounding factors had been
considered in the present analyses, so-called reverse causality of
having chosen subjects who were expected to improve cannot
completely be climinated, which serves as a limitation of the
present study. Further analyses adopting propensity score,
instrumental variables or RCT would be necessary to control
reverse causality, Due to restriction of data availability, actual
amount of time and intensity of self-initiated training and training
by ward staff’ were not considered. Comparison of efficacy
betweenthe two off hours training groups favored self-initiated
training. Elevated motivation of patients themselves, leading to
proactive participation to the training, may explain the observed
difference although such possible rcason remains a speculation
under the absence of detailed information about off hours training.
Despite external validity of this multi-center study having been
warranted, given that many institutions participated in the DB
registration had specialists of rehabilitation medicine, and had
clevated motivation represented by relatively higher implementa-
tion rate of training by ward staff, the present results need to be
interpreted with caution. Nonetheless, we believe that the present
multi-center study using stroke DB suggested the significance of
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R M
EnE 11 15 9 9 21 10 14 18 19
(mmHg}
DMEA N
ENY) 068 066 04 063 071 069 083 076 06
HExEkRE

TATORBTOME N2 NOBPRBREDLD FHEPNCEERTH 5. ACE: ACEERE, COB: Caffis
JSH2014 & ¥ 5|H

WFFE D& 30 BRI G BEIS BT b )
MICHET HLERH B, 7 LA VOFHED
I DWHRTHRENH Y, KETRER08 /M
IR LR O Rp B b, L (6m & 75 THTL)TH 5 kS %
ﬁﬁ i 150 mmHg /{\ nm e ikx N %) Ny OIS 2 140 ramFlg L B) o A &5 5013,
3 3;1%%«?" SRR T . JSH2014 T B EEIESME B IR B TH B D, BT i%
,M\f S e 0)%&27&%\»;’, EDFERE R, JEX 08 m/ AU L oH TS MIE O 8
BRI By AT E R I 60”/41»@ i HEF R L, m BT EREEBETELRVWEL i':)‘z‘
140/90 mmHg % #, 75 8% Ll L ¢4 150490 T, WIFEFHTO LA BRI Lo,

mmHg Xcafﬁ 2“ = ?"Lf:. L&Y, BEHI 140790 mmHg MLE % EiEH <

2L, SR, SRR I AR DRGSR RE & L, 75 B LU L CWHE I fE
ik iz & DT /\/Lﬁ‘]\c ¢ DR EE R 140~ 149 mmHg TH A E4E%, 6m g
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