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Objectives: Stroke is one of the most common neurological diseases and it is the main cause of physical 
and mental disability and staying in house. Gait difficulties have high incidence in patients with stroke. 
So the aim of this study was to investigate the effect of gait retraining on balance, activities of daily 
living, quality of life and depression in stroke patients  

Methods: This study was a clinical trial without control group. Sampling was performed by convenience 
sampling method and 18 patients participated. After recording demographic data, Berg Balance Scale, 
Barthel Index, SF36 questionnaire and Beck Depression Inventory-II used in pre-test and post-test to 
assess balance, activities of daily living, quality of life and depression, respectively. Data were analyzed 
using Pearson correlation coefficient and paired T-test. 

Results: The results showed statistically significant correlation in pre-test and difference between mean 
score of the all instruments before and after the intervention. 

Discussion: According to high prevalence of gait difficulties in stroke patients, it seems interventions in 
this area were necessary. Statistical results showed that the gait retraining intervention may have a 
positive effect on improving balance, activities of daily living, quality of life and depression of these 
patients. According to lack of information in this area, further research is needed. 
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Introduction  
Stroke which is an ischemic or infarct injury of brain 
results in neurological deficit and contralateral 
impairments in verbal, cognition, motor and sensory 
system (1). It ranks as the sixth highest cause of 
burden of disease worldwide in terms of disability 
adjusted life years and is the single most important 
cause of severe disability in people living in their 
own homes (2). However, as most patients with 
stroke survive the initial injury, the biggest e�ect on 
patients and families is usually through long term 
impairment, limitation of activities (disability), and 
reduced participation (handicap). Physical disability 
of stroke may have a tremendous impact on the 

patient's functionality or capacity to perform 
activities of daily living (2). Ability to perform ADL 
is severely affected in patients with motor 
limitations such as cerebral palsy (3) and stroke (4). 
Previous studies have shown that ability to perform 
ADL and suffering from After Stroke Depression 
(ASD) are the key factors influencing Quality of 
Life (QOL) (5, 6). Thus, Difficulties in ADL may 
affect ASD and decrease the quality of life. Balance 
impairments is the common limitations that affect 
the functional mobility gait of stroke patients and 
one of the prevalent physical limitations contributing 
to stroke-related disability is walking dysfunction 
(7). Approximately one-third of people surviving 
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acute stroke are unable to walk three months after 
admission to a general hospital (8). Walking 
dysfunction reduces the probability of successfully 
returning to work and decreases participation in 
community activities (9) and result in significant 
impact on the independence, quality of life and 
productivity of the survivors (10). Significant 
relations were also reported between ASD and QOL 
(11) and it has been shown that ASD effect 
negatively the QOL (12). As a consequence, 
improved walking function is a major goal of 
rehabilitation in individuals post stroke. Regarding 
the chronic nature of stroke outcomes and its long-
term effects on a patient's life, in this study, the 
purpose was to investigate the effect of gait 
retraining on ADL, depression, balance and QOL in 
stroke patients. 
 
Methods 
This study was part of the Master of Science thesis 
and approved by “Shaheed Beheshti University of 
Medical Sciences” Ethics committee. Total of 18 
individuals with hemiparesis post-stroke were 
recruited for this quasi-experimental study from 
Tabasom Rehabilitation Center. Participants were 
selected based on the inclusion criteria that consisted 
of: 1) diagnosis of CVA by a neurologist; 2) 
minimum of 6 month after their last stroke 
occurrence; 3) ablility to walk 10 m independently; 
4) absence of obvious musculoskeletal disorders, 
congenital abnormalities; 5) absence of acute 
disorders such as cancer and/or tumors; 6) absence 
of intellectual disability; and 7) no history of drug 
abuse. All participants were provided with the 
information sheet and ensured that their participation 
in the research is voluntary and they were able to 
withdraw from the study in every stage of the data 
collection process. Following their consent, data 
were collected in the participant's convenient time 
and day. Participants were assured of the 
confidentiality of information. The group (n=18) 
received PNF mat activities and gait training 
performed by a physical therapist 30 min three times 
a week for 6 weeks. The PNF mat activities included 
resisted pelvic and lower extremity movement 
patterns. PNF gait training involved resistance 
applied by the therapist to the patient’s pelvis during 
weight shifting forward over the paretic leg and as 
the patient stepped forward and backward with the 
no paretic leg. This was followed immediately by 
manual resistance applied at the pelvis during 
continuous walking. The subjects were allowed to 

take rest breaks as needed. After PNF activities over 
ground walking training was conducted around a 
flat, oval, indoor walking track of 130 m in 
circumference. Participants used their typical 
assistive devices, if desired, and were instructed to 
walk at their fastest possible pace without exceeding 
the moderate intensity level. The majority of 
participants in the over ground walking training 
received only verbal cues. Manual cues were seldom 
provided due to lack of consistency and safety. 
There were four tools for collecting data including: 
A questionnaire containing general and medical 
information such as sex, age, duration of illness. The 
Barthel Index (BI) was used to assess daily function 
status and independency in 10 activities including 
bowel, bladder, grooming, toilet use, feeding, 
transfer, mobility, dressing, steps, and bathing. Each 
item was assessed and scored separately. Scores 
ranged from 0 to100, in which 100 shows 
independency and zero demonstrates a complete 
dependency of the patient (13). And SF-36 
questionnaire was used to assess Quality of Life. The 
SF-36 consisted of two main components (i.e., 
physical and mental) via eight subscales of 
functioning which eventually will have a score 
between zero and 100, so that higher scores indicate 
better quality of life is achieved (14). The BDI-II was 
used to assess depression among patients (15-17).  
The original BDI, consisted of 21 questions about 
how the subject has been feeling in the last week (18). 
Each question has four possible answer choices based 
on intensity, including the following scores: zero (I do 
not feel sad), 1 (I feel sad), 2 (I am sad all the time 
and I can't snap out of it), and 3 (I am so sad or 
unhappy that I can't stand it). The total score is 
calculated to determine the depression's severity. The 
BDI-II was a 1996 revision of the BDI with the 
standard cut-off points as below: 0-13: minimal 
depression; 14-19: mild depression; 20-28: moderate 
depression; and 29-63: severe depression. Berg 
Balance Scale (BBS) which consists of 14 items (5 
static and 9 dynamic) to assess the balance of the 
individual. Each item is scored from zero (unable to 
do) and four (normal function). Final score will be 
zero to 56 and higher scores indicating a better 
balance status (19). Among these tools, SF-36 and 
BDI-II was completed through an interview with 
patients or their caregiver, and BI and BBS were 
filled by observation. All assessments were done in a 
relaxed environment without any stressor stimuli in 
pre-test and post-test. All assessment in pre-test and 
post-test were done by a physiotherapist and 
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interventions were done by another person. If 
necessary there was 15-20 minutes rest period during 
assessments. During assessments the patient's general 
condition, fatigue, pain and consciousness were 
controlled. The instruments mentioned above were 
translated, and culturally adapted and validated for 
the people with Persian language (13, 14, 19, 20). For 
data analysis, SPSS ver. 18.0 was used for averages 
and standard deviations. Data normality was tested 
using Kolmogorov-Smirnov test, and all variables 
showed normal distribution. Pearson correlation 

coefficient was used to assess the various possible 
relationships among different variables and paired T-
test was used for comparison of within group. 
Significance level was set at 0.05 for all analyses. 
 
Results 
Eighteen person (11 men and 7 women), mean age 
58.11 (SD=±5.24) years at an average of 7.61 
(SD=±1.42) months post stroke participated in the 
study. The demographical characteristics of the 
patients are shown in Table (1). 

 
Table 1. Participant Characteristic 

Characteristic N=18 
Mean± Standard Deviation 

Age (years) 
Gender (M/F) 
Marital status 

Single 
Married 

Widowed 
Divorce 

Height (cm) 
Weight (kg) 

Affected Side (R/L) 
Time since stroke (months) 

Dominant side (R/L) 

58.11 ± 5.24 
11.7 

 
1 

10 
3 
4 

170.54 ± 7.8 
78.67 ± 7.8 

15.3 
7.61 ± 1.42 

17.1 
 
Analytical studies of pre-test scores showed a 
significant negative correlation between ability in ADL 
performances and ASD (r=−0.791; p<0.001). On the 
other hand, a strong positive correlation were found 
between ADL performances and QOL (r=0.978; 
p<0.001), ADL and BBS (r=0.675; p<0.002). Also 
There was a significant negative correlation between 
ASD and QOL (r=−0.823; p<0.001), ASD and BBS 
(r=−0.584; p<0.011) and finally There was a 
significant correlation between BBS and QOL 
(r=0.679; p<0.002) The paired T-test analysis revealed 
statistically significant differences for all primary and 
secondary outcome measures at follow-up. There were 
significant differences (mean±SD scores): Barthel 
Index (86.11±6.76 vs 95.28±4.2, p<0.001), Beck 
Depression Inventory (18.56±5.73 vs 13.33±5.11, 
p<0.000), SF36 Questionnaire (45.62±8.36 vs 
6.63±9.11, p<001) and Berg Balabce Scale 
(37.72±6.45 vs 47.11±5.24, p<001). 
 
Discussion  
The purpose of this study was to determine whether 
gait retraining improved balance, activities of daily 
living, quality of life and depression in persons with 
stroke. Based on the statistically significant 
improvements, it appears that gait retraining had a 
positive impact on the group of participants. Seok 

Woo Park et al reported that general rehabilitation 
program is effective at improving the balance ability 
of stroke patients(21) and better balance cause in 
gait improvement (22). Berg et al reported a strong 
correlation between functional and motor 
performance and Berg Balance Scale scores in 
patients with stroke (23).As a rehabilitation 
intervention, PNF training also led to gait 
improvement (24). Based on this finding, it seems 
that interventions affect gait and balance ability of 
patients and this improvement cause better function 
based on Barthel Index. Studenski et al report that 
rehabilitation exercise program led to improvement 
in ADL and QOL(25) that is similar to this study. 
Also Findings of this study were consistent with 
study of Haghgoo et al that reported correlation 
between ADL, ASD and QOL(11), so it appears that 
ADL improvement may enhance QOL in stroke 
patients. Our findings about ASD were similar to 
previous study that reported exercise training for 
ambulatory stroke patients was feasible and led to 
improvement in QOL, ADL and depression (26). 
Similar to findings, researchers have reported that 
severity of depression was significantly correlated 
with disability in ADL performances (27) so it seem 
improvement in one of them may affect the other 
one.  
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Conclusion 
This study show a defect cycle that include common 
problem (balance, activities of daily living, quality 
of life and depression) after stroke. Any intervention 
like gait retraining that interrupt this cycle at any 
point may affect the other problem. According to 
lack of information in this area, further research is 
needed. 
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