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EFFECT OF MASSED PRACTICE VERSUS DISTRIBUTED PRACTICE
ON BASIC MOBILITY SKILLS AMONG POST STROKE PATIENTS
Parthiban Alagappan.
Senior Physiotherapist (Grade – II), Department of Physical Medicine & Rehabilitation, PSG IMS&R
Hospitals, Coimbatore, Tamil Nadu, India.

Background: Stroke a global health problem is the second commonest cause of death and fourth leading cause of
disability. Bed mobility the most important requisite for all activities in impaired in stroke.   Retraining of bed
mobility skills is very important to gain  better outcome in the later phases of rehabilitation. Based on the
concepts of motor learning there are numerous practice methods to retrain motor skills. Since sufficient litera-
tures are not available in comparing the effect of massed practice and distributed practice on bed mobility skills
among post stroke patients, there is a need for incorporating it in this study.

Objectives: To compare the effect of massed practice and distributed on basic mobility skills among post stroke
patients.

Materials and Methods: Study was conducted as a quasi experimental design – pretest and posttest designs with
two comparison treatments at the Department  of Physical Medicine and Rehabilitation ,KMCH Hospitals,
Coimbatore, Tamil  Nadu, India. A total of 20 stroke patients in the age group of 45 to 60 years participated in the
study. The participants who satisfied the selection criteria were selected by convenience sampling and randomly
assigned into two groups. Group A received bed mobility training using massed practice method and group B
received bed mobility training using distributed practice method for 7 days. Outcomes were measured with bed
mobility item of Stroke Rehabilitation Assessment of Movement (STREAM) scale.

Results: All participants in group A and group B showed significant improvement in bed mobility item of STREAM
scale with a mean difference of 11.2 and 15.9 respectively. The calculated ‘t’ value using the paired test for group
A and B were 27.03 and 51.36 (P<0.005) respectively. When comparing between the groups using independent ‘t’
test, the bed mobility item of STREAM scores showed mean difference of 4.9 and ‘t’ value of 9.7 (P<0.005).

Conclusion: This study revealed that there was significant improvement in bed mobility skills following distrib-
uted practice method than massed practice method among post stroke patients.
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the stroke survivor to a sedentary lifestyle, which
further limits the individual’s activities of daily
living (ADLs) and reduces cardiovascular
reserves [2]. Of this approximately 90% of these
suffer from persisting motor deficits leading to

An infarction in the Middle cerebral artery
territory is the most common site of cerebral
ischemia [1]. The functional consequences of
the primary neurologic deficits often predispose



Int J Physiother Res 2019;7(2):3028-33.     ISSN 2321-1822 3029

disability and handicap, namely dependence in
their daily activities, impaired arm and hand
function and impaired walking ability [3]. This
makes the person to be bed ridden. There are
many complications arise because of prolonged
bed rest, which includes deep vein thrombosis,
bed sores, lung secretions, pneumonia [4]. Thus
it is very important to retain their bed mobility
skills such as pelvic bridging, scooting, rolling
to either side, rolling to side lying, side lying to
sitting and sitting to supine lying thus prevent-
ing bed rest complications [5]. Day to day
activities includes various functional tasks and
activities which begin with bed mobility, one of
the prime requisite for all other activities and
task, enabling the individual to be functionally
independent [6]. The need for innovative
rehabilitation is clear because few well-
researched and effective therapies are available
to individuals after stroke [7]. Of this motor
learning emphasizes learning new strategies for
sensing as well as  moving. It involves a
complex of perception, cognition, and action
process. Retraining of bed mobility skills is very
important to gain a better outcome in the later
phases of rehabilitation and also to avoid
abnormal and deviated pattern of movements
and to improve the basic mobility skills [6, 8].
In retraining the bed mobility skills it is there-
fore important to remember there is no single
correct strategy to be learned by the patient. So
the goal when retraining bed mobility skills is
to help him or her to develop sensory and motor
strategies that are effective enough to meet the
task requirements, though there is persisting
impairments [6]. Based on the theoretical
principles and concepts of motor learning there
are numerous practice methods to retrain
motor skills. Motor learning is enhanced by these
practices. Higher practice sessions lead to
greater learning. This correlates with the inten-
sity of training [9]. Recent research had quoted
that high intensity training had a very good
mobility outcome even in acute stroke without
any complications [10]. But the level of fatigue
should also be considered and how the rest
period is being scheduled. To answer this many
research has been carried out with massed and
distributed form of practice [6].
Massed and distributed practices are one of the

most commonly used methods in post stroke
rehabilitation. The main difference in these two
practice method is such that in massed practice
the practice time is equal to or more than the
rest time whereas in distributed practice the
practice time is less than the rest time. Numer-
ous studies had been conducted to find out the
effect of massed and distributed practice in
normal individuals. The results showed that, for
discrete tasks massed practice is suitable and
for continuous tasks distributed practice is
effective [6].
Need for the study: In a study by Laura
Adomaitis Vearrier, Jeanne Langan, Anne
Shumway-Cook, Marjorie Woollacott (2004),
Intensive massed practice of standard physical
therapy produced significant results in balance
retraining with patients post-stroke. Their
finding supported the need to offer additional
practice to maximize the efficacy of physical
therapy sessions [11]. Christian Dettmers et al
(2004) concluded that Distributed CIMT is a
promising intervention for improving motor func-
tion and QOL in patients with chronic stroke [12].
Many controversies exist such that it’s not only
the type of practice that makes a difference in
performance of a task but also the nature of task.
The research results are also not clear in
particular for discrete tasks. Much of these
studies were on activity based tasks and
minimal or no studies were done on functional
mobility [6]. There is still a lack of evidence that
which practice method should be incorporated
to effectively retrain basic mobility skills in
patients immediately following stroke and there
is no study that compared massed versus
distributed practice to retrain basic mobility
skills among post stroke patients. Hence the
need of this study is to find out which practice
method is effective in improving basic mobility
skills among post stroke patients.
Objectives: To compare the effect of massed
practice and distributed practice on basic
mobility skills among post stroke patients.

MATERIALS AND METHODS

This  study  was  a  pre  and  post-test  study
with two  comparison  treatments.  The study
was conducted in Physiotherapy department at
Kovai Medical Centre & Hospitals
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Fig. 1 Illustrates the treatment protocol.

Conventional physical therapy
Same for both the groups, 40 minutes duration. Electrical stimulation: Faradic current; 50 Hz pulse
frequency; 1 ms pulse duration; pulse amplitude: sufficient enough to produce the desired
strength of contraction and bearable by the patient for elbow extensors wrist and finger extensors,
dorsiflexors of ankle. Normalization of muscle tone: Slow sustained stretching for biceps,wrist
flexors, hamstrings and calf muscles; Quick icing for quadriceps, ankle dorsiflexors, triceps, biceps
wrist and hand extensors to facilitate tone; Upper limb weight bearing exercises in long sitting and
sitting position. Range of Motion exercises: Passive and active assisted exercises for affected upper
and lower limb respectively – 15 repetitions each exercises.

Group  A (Massed practice)

I Supine position - Rolling to affected side: Supine with uninvolved hip and knee on the bed and
unaffected shoulder extended, patient extends hip and knee, hyperextend the shoulder joint,
rotate head to the side of turn. II Moving to the side of bed: Supine with uninvolved hip and knee
on the bed and unaffected shoulder extended, patient extends hip, knee, shoulder and head,
pushing on the mat moving toward the feet. III Pelvic tilt: Lying in a supine with lower limbs
extended, patient flattens and arches the lower back. IV Prone position: with prone on elbows and
forearms, patient slowly shifts weight to one elbow, lift and reach with other arm. V Rolling from
supine to side (turning to affected side): Patient flexes the unaffected hip and knee, keeping foot
flat on mattress with arms together and then pushes against mattress with non-affected foot to
turn (with help initially) to the affected side. (NOTE: Any improvement in movement on the
affected side is utilized, in these activities for assistance and facilitating the use of affected side). VI 
Moving in bed: In long sitting position with arms at back (with support on the affected side)
patients flexes both hips and knees and pushes against the mattress and move back and sides (with
help initially). VII coming to sitting position: From side lying position (on the non-affected side)
patient abducts and extend non affected arm until weight is on the forearm and then hook non
affected foot around affected ankle (if there is any movement in the in the affected leg that was
utilized for the activity) then flexes unaffected hip and knee carrying affected hip and knee along
into flexion. Then extends unaffected elbow until weight is on hand and walks the unaffected hand
towards hip, coming to sitting position.VIII Weight shifts (sitting balance): In sitting, the patient
was asked to shift weight to both sides by lifting the unaffected hand. IX Sit to stand: Patient was
made to stand with the help of two therapists at the beginning, by holding the affected knee from
buckling and gradually reducing the support at the knee. (Initially patient was made to stand for 3 –
5 minutes and gradually increased the time to 5 – 10 minutes depending on the improvement and
also based on the tolerance of the patient).

Group B (Distributed practice)

SESSION 1: I Supine position; II Moving to the side of bed; III Pelvic tilt
SESSION 2: IV Prone position; V Rolling from supine to side (turning to affected side); VI Moving in
bed
SESSION 3: VII Coming to sitting position; VIII Weight shifts (sitting balance); IX Sit to stand

Exclusive criteria for the study includes
haemorrhagic stroke, Anterior cerebral artery
stroke, cerbellar and brainstem lesions, cogni-
tive and perceptual disorders, other orthopedic,
neurological problems and movement disorders,
severe cardiac problems (recent myocardial
infarction, post CABG patients CHF, uncontrolled
hypertension {BP > 190/110 mmHg},
arrhythmias), visual and auditory impairments
(not correctable).
Procedure: A written consent was obtained
from the patients who fulfilled the inclusion and
exclusion criteria and randomly assigned to two
groups. Group A received bed mobility training

Participants: A total of 20 post stroke patients
who met the inclusion criteria were randomly
assigned in to two experimental groups. Group
A – 10 patients and group B – 10 patients.
Inclusive criteria for the study includes first epi-
sode of left middle cerebral artery ischemic
stroke patients with age between 40 to 55 years.
5 days from stroke onset with Brunnstrom’s
Stroke Recovery stage - 2 (recovery begins, the
basic limb synergies or some of their compo-
nents may appear as associated reactions, or
minimal voluntary movement responses may be
present) and able to follow simple verbal
commands.
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in massed practice method and conventional
physical therapy. Group B received bed mobility
training in distributed practice method and
conventional physical therapy. An outcome
assessor who  was  blinded  to  the  group
allocation  took the  outcome  measurements
using  Stroke Rehabilitation Assessment of
Movement (STREAM) scale. Initial assessment
was taken on the first day before therapy. Inter-
vention was given to each group separately for
7 days.  Post assessment was taken after the 7
days of physiotherapy treatment using the same
outcome measures. Comparison of pretest and
posttest values within the group and between
the groups was done finally.
Intervention: Both the groups received conven-
tional therapy of 40 minutes and experimental
intervention of 60 minutes for 7 days. Group A
patients received bed mobility training in
massed practice method – 60 minutes session
with rest period never exceeding the exercise
period. Group B patients received bed mobility
training in distributed practice method – 20 min-
utes per session with  rest period exceeding the
exercise period, 3 sessions per day. All exercises
were done with assistance initially and gradu-
ally reducing the assistance as the patient
improves. Exercises that were performed by both
the groups are given in Figure 1.
Outcome measures: Functional mobility before
and after intervention was assessed using Bed
mobility items of Stroke Rehabilitation and
Assessment of Movement (STREAM) scale.
Test-retest and inter observer reliability for the
STREAM scale mobility component was 0.98  and
0.99 respectively.
Data analysis: The data were analyzed using
SPSS 17.0. Paired ‘t’ test was used to find the
difference within the group between pre and
post intervention  scores  in  the  outcome
measures. Independent ‘t’ test was used to find
the difference between  the  groups  in  the
outcome measure. The statistical significance
for this study was set as p< 0.05.

shown in Table 1, all participants in group A and
group B, showed significant improvement in
basic mobility item of STREAM scale scores with
a mean difference of 11.2 and 15.9, respectively.
The calculated ‘t’ value for using the paired ‘t’
test for group A and group B were 27.03 and
51.36 respectively which was greater than the
table ‘t’ value of 2.2621; P < 0.05. This shows
that there is a significant improvement in basic
mobility skills in both the groups.

RESULTS

The aim of this study is to find out which
practice method (massed practice and distrib-
uted practice) is effective in improving basic
mobility skills among post stroke patients. As

Table 1: Mean, mean difference and Paired ‘t’ test values
of basic mobility item of STREAM scale of groups A&B.

Groups Means
Mean 

difference
‘t’ value ‘p’ value

Pre test 4.4
Post test 15.6

Pre test 4.6
Post test 20.5

15.9 51.36 p < 0.05

Group A

11.2 27.03 p < 0.05

Group B

Graph 1: Pre test and post test mean values of basic
mobility item of STREAM scale for group – A (Massed
practice).

Graph 2: Pre test and post test mean values of basic
mobility item of STREAM scale for group – B (Distributed
practice).

As shown in Table 2, when comparing the groups
using independent ‘t’ test, the basic mobility
item of STREAM scale scores showed mean
difference of 4.9 and the ‘t’ value of 9.17. This
results shows that there is a statistically
significant improvement in group B which
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underwent bed mobility training using distrib-
uted practice method.
Table 2: Mean, mean difference and Independent “t” Test
values of basic mobility item of STREAM scale of groups
A&B.

Outcome measure
Mean 

difference
‘t’ value ‘p’ value

Basic mobility item of 
STREAM scale

4.9 9.7 p < 0.05

Graph 3: Post test mean values of basic mobility item of
STREAM scale for groups – A & B. (Massed & Distributed
practice)

DISCUSSION

concluded that because of the fatigue developed
during the massed practice in acute stages
during rehabilitation, distributed practice is
effective and in later stages massed practice
can be effectively employed [14].
This could be explained by the concept of
fatigue both peripheral (muscle) and central
(neural) which leads to reactive inhibition in the
massed group compared to that of distributed
practice group. Fatigue developed during the
treatment session had decremented the perfor-
mance of massed practice group. During the
treatment session it was noted that the perfor-
mance in the ability to perform sit to stand trans-
fers, standing, and stepping activity in the
massed practice group was reduced as they
followed through rolling, bridging and weight
shifting activities with little rest periods.
Patient’s cognitive learning ability would also
have been affected because of this and they
might have been psychologically less motivated
on seeing their inability to tolerate the continu-
ous therapy session. This might be the reason
why they scored comparatively less in the stand-
ing item of the basic mobility item of STREAM
scale. Both group showed only a little improve-
ment from the baseline values for the stepping
and walking items. This can be explained by the
fact that improvement in functional task or
activities with rehabilitation correlates with the
nature and type of task practiced and also with
the amount of training [15].
Both the Group – A (massed practice) and Group
– B (distributed practice) had spent the same
duration (one hour) in training but the interven-
tion given to both groups had not included
activities like stepping and walking. So there is
only a minimal generalisation from the activi-
ties given in the intervention to the stepping and
walking activities. But what made the distrib-
uted practice group to show better learning of
skills can be explained by the ‘principle of
expanding rehearsal’ as suggested by Schmitt
& Schmitt (1995). According to this principle
longer the interval the better the practice items
can be recalled [16]. So participants in the
distributed practice group had two advantages
when compared with the massed practice group,
(i) rest period had prevented them from devel-
oping fatigue so poor performance is prevented

The findings states that both the groups showed
improvements in mobility skills , which can be
explained by cortical reorganisation occurring
at the early stage after stroke; enhancing neuro
plasticity and learning with early active training
in both groups[9, 13]. But it should also be
remembered that learning is also affected by
the type of task [8, 6]. The entire tasks in the
study were discrete activities. It’s well known
that for continuous task distributed practice is
effective and for discrete task massed practice
is effective, and also the intensive the task the
better the outcome. Schmidt & Lee (2005) stated
that research results are also not clear for the
discrete tasks and tend to depend upon the
nature of the task [6].
According to the statement above massed
practice group should have better functional
outcome but the results is  contradicting since
distributed practice group showed a greater
improvement in both outcome measure. The
possible reason for better improvement in
distributed practice group may be they devel-
oped less fatigue during rehabilitation because
of the rest period.  This correlates with the study
findings by Steven R. Murray et al., in which he
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and (ii) sufficient rest period had allowed them
to recall the task trained. The result of this study
was similar to the results by Conti GE et. al.,
who studied the changes in hemiplegic grasp
following distributed repetitive intervention and
showed that distributed practice was sufficient
to effect change in grasp force and quality of
handwriting [17]. While there is not any
abundance of information regarding the optimal
number of practice and length of practice
sessions, the available evidence points to the
benefit the distributed practice. Result of this
study states that relearning of motor skills
occurs in both massed and distributed practice.
Acquisitions of basic mobility skills were
similar but performance is better in distributed
practice when compared to that of massed
practice. Spacing effect can be successfully ap-
plied to a functional task such as bed mobility.
Limitations of the study
1. Sample size was small.
2. Short study duration.
3. Study was done only in left middle cerebral
artery ischemic stroke population.
4. Follow up was not done. Retention of the skills
was not assessed; only acquisition and perfor-
mance of motor skills were measured.

Motor learning principles and concepts are now
been extensively applied and studied in the
researches. The aim of this study was to
compare the effect of massed practice and
distributed practice on retraining basic mobility
skills among post stroke patients. The results of
the study showed that bed mobility skills
improved in both massed and distributed
practice method. But distributed practice group
had significant improvement than massed
practice group in retraining basic mobility skills
in post stroke patients in the acute stage. Hence
distributed practice can be applied to acute
stroke patients in their rehabilitation process to
retrain basic mobility skills and promote better
motor recovery.

CONCLUSION
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