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Abstract

Background: Stroke has been considered one of the most common life-threatening neurological disease and a global health prob-
lem. It causes disability in adults and ranked as the third leading causes of human mortality worldwide.
Objectives: The aim of this study was to compare the quality of life in patients with stroke in both treated and not-treated groups
with recombinant tissue plasminogen activator (rt-PA).
Methods: We conducted a cohort study on 126 patients with stroke, including 42 and 84 patients treated with rt-PA and without
rt-PA, respectively. We used a disease-specific questionnaire for stroke, including (SSQOL) and EQ5D. Both groups were tested for
potential differences regarding socio-demographic characteristics. A multiple linear regression model was exerted to find factors
that affected the different aspects of QOL of the whole samples of the patients.
Results: The result of this study showed a significant correlation in the intensity of stroke and patients’ quality of life between two
groups of patients with stroke. In other words, the severity in the patients treated with rt-PA is less than a stroke three months after a
stroke, and the desirability of living in this group is higher. The results of regression models for each subscale showed that age, sex,
utility, hemisphere, and NHISSS were associated with several subscales of the SSQOL; NIHSS was significantly relevant to “language”,
“mobility”, “personality” “social roles” and hemisphere damaged significantly correlated with “energy”, “thinking”,” language” (P <
0.05). The patient’s utility was significantly associated with “energy”, “family roles”, “language”, “mobility”, “mood”, “personality”,
“self-care”, “social roles”, “upper extremity function”, “work productivity”, and “third severity” subscales (P < 0.05).
Conclusions: In this study, it was seen that there are significant differences between QOL of with rt-PA and without rt-PA, but the
limitation of our study was that the results may be different in other countries and even various areas in Iran.
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1. Background

Stroke is a long-term illness with a significant socioeco-
nomic burden on individuals and the community. About
half of the people find it difficult to recover, and the other
half needs help in their daily activities (1). In addition,
quality of life for patients and their satisfaction with post-
stroke life are important health care issues that unfortu-
nately do not pay much attention to in some countries. In
this regard, stroke has significantly reduced the patients’
quality of life, even if these people do not experience much
disability after the stroke (2).

It is difficult to define the quality of life; therefore, a sin-
gle universal definition of it is not available. But there is a

general agreement that the quality of life is a multidimen-
sional structure that consists of three physical, psycholog-
ical, and social domains. The impact of stroke on the pa-
tients’ quality of life can be catastrophic, which has irre-
versible effects on all aspects of life such as physical condi-
tion, mental function, daily activities, and social roles (3).

One of the treatments for stroke is thrombolysis,
which uses drugs to dissolve blood clots that are effective
in reducing the damage of the stroke. Recombinant tis-
sue plasminogen activator therapy was approved by the
World Food and Drug Administration, which can be ef-
fective in improving thrombolytic conditions in acute is-
chemic stroke (4). In this regard, recombinant tissue plas-
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minogen activator (rt-PA) is the most promising method to
treat acute ischemic stroke (5). In general, most studies in-
dicate that the use of rt-PA (3.4 - 3.5 hours after stroke) has
led to an increase in life expectancy and improved the pa-
tients’ quality of life (6, 7).

2. Objectives

The aim of this study was to compare the quality of life
of patients with stroke undergoing the treatment with and
without rt-PA

3. Methods

We conducted a cohort study on 126 patients with
stroke, 42 patients were undergoing the treatment with rt-
PA and 84 patients without rt-PA. These patients were regis-
tered in training centers affiliated to the Shiraz University
of Medical Sciences.

Patients undergoing treatment and non-treatment
with rt-PA were diagnosed based on the severity of the
stroke, according to a specific stroke severity question-
naire (NIHSS) for the first week. According to the MRS, the
degree of disability was evaluated. Then, in order to match
the two case and control groups, according to age, sex, and
the degree of the severity of the case group (with rt-PA), the
number of the patients in the control group (without rt-
PA) was determined.

Owing to the limited samples of the patients treated
with rt-PA, selection was not performed for this group of
patients and all patients were included in the study, but pa-
tients without rt-PA treatment were selected using simple
random sampling. The patients’ quality of life with stroke
was assessed using a special questionnaire (SS-QOL). The va-
lidity and reliability of this questionnaire in Iran were mea-
sured by Mahmoodi et al. (8). This questionnaire contains
14 domains that have a total of 78 questions, including en-
ergy, family role, speech, movement, behavior, personal-
ity, personal care, social role, thinking, upper limb activi-
ties, vision, work/usefulness, sleep quality, and fatigue. It
is worth noting that EQ5D is also used to complete the pa-
tients’ quality of life. Finally, for data analysis, t-test, one-
way ANOVA and correlation analysis were used.

3.1. Statistical Analysis

To analyze the data of the patients’ characteristics in
both groups Pearson χ2 or t-student test were used. The
QOL scores were expressed as mean ± standard deviation
(SD) and qualitative variables as absolute numbers and
percentages. T-student test was used to assess differences

between two groups for all continuous measures. Finally,
a multiple linear regression model was constructed by us-
ing summary scores of each dimension as dependent vari-
ables to find factors that affected the different aspect of
QOL of the whole samples of patients, using patient groups
as a constant factor. The SPSS software version 16.0 for Win-
dows was used to analyze the data.

4. Results

Our results demonstrated that the differences with re-
spect to demographic and clinical features were not signif-
icant between the two groups (Table 1), but there was a sig-
nificant difference between the clinical features of the two
groups of the study in the intensity of the stroke and the
desirability of patients’ quality of life, and there was no sta-
tistically significant correlation in other variables.

Table 2 shows the mean scores for 14 multi-item scales
scores of the SS-QOL instrument. As a result, there were
no significant differences between both stroke groups in
terms of SS-QOL.

The results of the Multiple Linear Regression Model
performed to find factors that affected the quality of life of
the whole sample of patients using SS-QOL scores as a de-
pendent variable are presented in Table 3. Our results after
adjustment for age, sex, utility, hemisphere damaged and
NIHSS revealed that patient’s utility was significantly asso-
ciated with “energy”, “family roles”, “language”, “mobili-
ty”, “mood”, “personality”, “self-care”, “social roles”, “upper
extremity function”, “work productivity”, and “third sever-
ity” subscales (P < 0.05). Sex and age significantly corre-
lated with «personality» (P < 0.05). Also NIHSS was sig-
nificantly relevant to “language”, “mobility”, “personality”
“social roles” and hemisphere damage significantly corre-
lated with “energy”, “thinking”, and “language” subscales
(P < 0.05). The specific HRQOL scale model for self-care had
the highest volume of variance (adjusted R2 = 78%).

5. Discussion

The present study was conducted to measure and com-
pare the quality of life of patients with stroke treated with
and without rt-PA. The result of this study showed a sig-
nificant correlation in the intensity of the stroke and the
patients’ quality of life between the two groups suffering
from stroke. In other words, the severity in the patients
treated with rt-PA is less than a stroke three months after a
stroke and the desirability of living in this group is higher,
which represents the effectiveness of the treatment with
rt-PA in stroke patients. It seems that rt-PA is an effective
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Table 1. Characteristics of the Patients Treated with and Without rt-PA

Variable With rt-PA, Count Without rt-PA, Count P Value

Male, No. (%) 27 (64) 53 (63) 0.9

Female, No. (%) 15 (36) 31 (37) 0.9

Age, mean 63.3 63.3 0.9

Los, days 13.42 16.63 0.15

Hemisphere damage 1.42 1.44 0.9

Hand 1.15 1.16 0.9

NHISS 11.21 13.53 < 0.001

MRS 3.35 3.53 0.6

Utility 0.63 0.07 < 0.001

aP < 0.05 considered statistically significant.
bP values refer to t-test or Pearson χ2 .

Table 2. Comparison of SS-QOL Scores Between Treated with and Without rt-PA
Groupsa , b

Measures With rt-PA Without rt-PA P Valuec

Energy 4.20 ± 0.90 2.87 ± 0.83 0.11

Family roles 3.75 ± 0.13 2.90 ± 0.96 0.13

Language 2.11 ± 0.13 1.23 ± 0.71 0.13

Mobility 3.34 ± 0.19 1.88 ± 1.2 0.19

Mood 3.62 ± 0.12 3.08 ± 0.71 0.12

Personality 3.49 ± 0.11 2.76 ± 0.86 0.11

Self-care 3.26 ± 0.20 1.88 ± 0.17 0.20

Social roles 4.14 ± 0.10 3.32 ± 0.82 0.10

Thinking 1.84 ± 0.09 1.41 ± 0.58 0.09

Upper extremity function 3.20 ± 0.21 1.70 ± 0.23 0.21

Vision 1.56 ± 0.09 1.29 ± 0.33 0.09

Work productivity 3.61 ± 0.17 2.08 ± 0.22 0.17

Sleep 1.90 ± 0.06 1.49 ± 0.09 0.06

Third severity 4.98 ± 0.12 3.97 ± 0.20 0.12

aValues are expressed means ± SD.
bP values refer to t-test between with rt-PA and without rt-PA groups.
cStatistically significant for P < 0.05.

factor in the reduction of disability from stroke consistent
with the study of Wardlaw et al. (5) and Tseng and Chang
(9).

No significant difference was observed in question-
naire surveys to separate each health condition among the
two health groups. However, it should be noted that the
mean scores of each of the health items in the SS-QOL tool
are higher in patients undergoing treatment with rt-PA,
which suggests additional effectiveness for the treatment
of the patients. In fact, this group seems to have a better

physical and psychological condition leading to physical
disabilities as a result of the treatment with rt-PA. Sunder-
cok et al. by using EURO-QOL instrument showed that rt-PA
could be used as an effective alternative to the treatment of
stroke and it was associated with significantly higher over-
all self-reported health. However, the differences between
the groups in visual analogue scale score and the propor-
tion living at home were not significant (10).

Also, Boudreau et al. (11), Araujo et al. (12), and Amiri et
al. (13) demonstrated that the treatment with rt-PA is more
effective rather than without rt-PA and increased the qual-
ity of life in patients with stroke. In the frontal lobe lesions
and dominant hands of stroke patients, no significant cor-
relation was observed in the two treatment groups. In this
study, a significant correlation was observed between the
damaged hemisphere and the quality of life of patients. Be-
cause most patients suffered from damage to the right side
of the brain area; thus individuals with the right brain con-
flict seem to have a lower quality of life due to their prob-
lems in the context of language, compared to de Hann et
al. studies (14) and Kar and John (15), whereas in the study
of Khayatzadeh-Mahany et al. (16), there is no significant
correlation between the affected hemispheres and the pa-
tients’ quality of life.

The patients’ quality of life with age and gender
showed a statistically significant correlation. In other
words, older people have a lower quality of life because of
their lower physical and physical strength and functional
disorders, and males compared to females are higher than
they are because of physical strength, which is consistent
with the study of de Hann et al. (14) and Fattahi et al. (17),
meanwhile contrary to the study of Durmaz et al. (18).
Moreover, the quality of life of patients with stroke is af-
fected by the intensity of their stroke; thus NIHSS shows
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Table 3. Multiple Linear Regression Model for SS-QOL Scores Where Patient Groups Are Constant Factora b

Variables Constant Sex Age Utility NIHSS Hemisphere Damage Adjusted R2

Energy 4.81 0.14 0.001 -1.27* -0.012 -0.47* 0.45

Family roles 3.54* 0.081 -0.002 -1.11* 0.23 -0.22 0.52

Language 2.13* -0.17 -0.01 -0.55* 0.038* -0.26* 0.31

Mobility 2.41 0.39 001 -1.97* 0.03* 0.26 0.67

Mood 3.65* 0.26 -0.006 -1.22* -0.14 0.15 0.48

Personality 1.72* 0.45* 0.02* -1.05* -0.03* 0.04 0.37

Self-care 3.5* 0.31 -0.006 -2.46* 0.006 -0.16 0.78

Social roles 4.52* -0.03 -0.005 -1.006* 0.002* -0.015 0.66

Thinking 0.92 0.3 -0.001 -0.06 0.02 -0.56* 0.08

Upper extremity function 2.92* 0.29 0 -2.43* 0.01 -0.19 0.78

Vision 0.9 0.16 -0.005 -0.33 -0.005 0.16 0.23

Work productivity 3.90* 0.13 0.001 -2.03 0.009 -0.35 0.75

Sleep 0.82* 0.14 0.003 -0.06 0.018 0.29 0.26

Third severity 4.48* 0.26 0.004 -1.49* -0.008 0.02 0.67

aEach regression model was adjusted for sex, age, utility, MRS.
bThe P < 0.05 was considered significant.

a significant correlation with “language”, “mobility”, “per-
sonality” “social role, which they requires continuous sup-
port from the family and others, leading to a reduction in
their quality of life, which is consistent with the study of
Jafari and Dalvandi (19).

Overall, in this study, there was no significant correla-
tion in terms of the quality of life in the two treated groups
with stroke using the SS-QOL tool items. But in general,
the patients’ quality of life in the treated group with rt-PA
was better than the treated group without rt-PA. Consider-
ing that this study is performed only in two health centers
and due to the limitation in the number of samples treated
with rt-PA, we suggest to study the quality of life of patients
with stroke under treatment with rt-PA; thus further study
is recommended by a higher sample size for patients with
stroke to increase their quality of life.

Footnotes
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