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Abstract

Background: Stroke is the third cause of death in the US. Due to its associated mortality and morbidity, it is a very important disease,
and recurrent stroke increases the risk of both conditions. Atherosclerotic risk factors are the most common, and yet modifiable,
risk factors for stroke. Therefore, stroke prevention should be focused on the treatment of these underlying factors of the disease.
Despite the same medical treatments for this disease in various communities, the discernable difference in recurrent stroke in dif-
ferent studies (ranging from 3% to 23.2%) suggests this difference can be attributed to the lack of appropriate control of modifiable
risk factors for this condition in communities with higher incidence of stroke. Hence, the present study aimed at testing this hy-
pothesis.
Methods: In this randomized clinical trial study, 76 patients with ischemic stroke were assigned to two groups of active follow-up
and non-active follow-up of risk factors. The subjects in the two groups were studied and compared with respect to control of risk
factors and recurrent ischemic stroke at the beginning and at the end of the research.
Results: The rates of recurrent stroke within 6 months from the beginning of the study in the active and non-active follow-up groups
were 2.8% and 13.8%, respectively. In addition, the chance of recurrent stroke in the non-active follow-up group was 5 times more than
that in the active follow-up group (OR = 5, CI = 95%).
Conclusions: Active follow-up of patients after the first stroke leads to a better control of ischemic stroke risk factors and reduces
its recurrence rate.
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1. Background

Stroke is among the five leading causes of death in
most countries (1). Moreover, since this condition causes
cognitive, emotional, and physical disabilities and it is re-
sponsible for 3.6% of the total disability-adjusted life years
(DALYs), it is considered one of the 10 causes of disability in
all countries (2). Among all the neurologic diseases of adult
life, stroke ranks first in frequency and importance (3). The
common mode of expression of stroke is a relatively sud-
den occurrence of a focal neurologic deficit (4). Strokes are
broadly categorized as ischemic or hemorrhagic. Ischemic
stroke is due to occlusion of a cerebral blood vessel caus-
ing cerebral infarction (5). Based on the underlying causes,
ischemic stroke is divided into 5 major categories of large
artery atherosclerosis (15% - 40%), cardioembolic stroke
(15% - 30%), small artery occlusion or lacunar stroke (15%
- 30%), cryptogenic stroke (up to 40%), and other causes
(5%) (6). The treatment of stroke may be divided into three

parts: management in the acute phase by measures to
restore the circulation and arrest the pathologic process,
physical therapy and rehabilitation, and measures to pre-
vent further strokes and progression of vascular disease
(7). It is now a major goal of general medicine to reduce
the incidence of stroke in the general population by the
control of modifiable risk factors (“primary prevention”)
(8). In addition to reduction of known risk factors such as
hypertension, smoking, and glucose control in diabetics
(9), the widespread use of cholesterol-lowering statin med-
ications and antiplatelet drugs has shown in some stud-
ies to reduce the primary incidence of and recurrence of
stroke (10). Atherosclerotic risk factors are the most com-
mon, and yet the most modifiable, risk factors for stroke.
Atherosclerotic risk factors include high blood pressure,
diabetes mellitus, smoking, and dyslipidemia (11). The dis-
cernable difference in recurrent stroke in different studies
(ranging from 3% to 23.2%) (12, 13), despite the use of the
same medical treatments for this disease in various com-
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munities, suggests the hypothesis that this difference can
be attributed to the lack of appropriate control of modifi-
able risk factors for this condition in communities where
the incidence of stroke is higher.

2. Objectives

The present study aimed at finding out whether strict
control of atherosclerotic risk factors after the first stroke
could reduce the chance of recurrent stroke.

3. Methods

3.1. Patients

In this randomized clinical trial study, 86 patients, di-
agnosed with ischemic stroke by neurologists and hospi-
talized in the neurology ward of Golestan hospital in Ah-
waz, entered the study. The sample size according to pre-
vious studies (14) was calculated for each group as 36 pa-
tients. However, to compensate for sample loss, 43 patients
were allocated to each group. The inclusion criteria were
no history of heart valve problems, cardiac arrhythmia,
congestive heart failure (ejection fraction < 35%), stenosis
of more than 70% in the doppler ultrasound of the cervi-
cal vessels, and a national institutes of health stroke scale
(NIHSS) of below 22 (15). Moreover, the exclusion criteria
included inability of patients to participate in clinical as-
sessments due to a medical condition.

3.2. Design

The subjects were assigned to two groups of active
follow-up and non-active follow-up of risk factors using the
block randomization method. The same medical proce-
dures were conducted for both the groups during their
hospitalization. The only difference between the two
groups was in terms of the day of discharge; subjects in
the non-active follow-up group only received oral recom-
mendations for periodic visits to the specialized clinic of
Golestan hospital (every two weeks for one month and
then once every month for 6 months after discharge),
while in the active follow-up group, in addition to oral rec-
ommendations, regular visits of patients to a physician at
specified dates were reminded and followed up. At each
visit to the physician, blood pressure, blood glucose, and
low-density lipoprotein (LDL) of patients were measured
and appropriate drugs were prescribed. Subjects in the
active follow-up group at each visit and those in the non-
active follow-up group at the end of the 6-month period
were again questioned and examined in relation to recur-
rent stroke. Of the 86 patients who initially entered the
study, 5 were excluded from the active follow-up group

because they did not continue their follow-up visits. In
the non-active follow-up group, 4 subjects were also elim-
inated because they were inaccessible at the end of the
6-month period. In addition, one patient in this group
died of heart attack during the study and therefore, ex-
cluded from the research. As a result, a total of 76 patients
completed the study. The study CONSORT flow diagram is
shown in Figure 1.

3.3. Data Analysis

Statistical analysis was conducted using SPSS software
(version 20). The percentage for the nominal variables was
calculated. Mean ± standard deviation was calculated for
each continuous variable. Odds ratio (OR) and exact pois-
son confidence intervals (CI) were calculated. For each
group, prevalence of risk factors and recurrence of stroke
were compared by paired-sample t - test. P value of less
than 0.05 was considered statistically significant.

3.4. Ethical Considerations

This study was approved by the ethics committee of
Ahvaz Jundishapur University of Medical Sciences (code:
IR.AJUMS.REC.1394.22), and consent forms were obtained
from all patients who participated in the research. The
trial was registered at the Iranian registry of clinical trials
(http://www.irct.ir) with the Irct ID: IRCT2015051212781N3.

4. Results

Of the patients in the present study, 64.8% were male
and 35.2% were female. The mean age of the subjects was
65.9 ± 11.53 with a minimum and maximum of 41 and 90,
respectively. At the start of study, there was no significant
difference between subjects of the two groups in terms of
gender, age, stroke site, diabetes mellitus, smoking history,
dyslipidemia, blood pressure, and NIHSS (Table 1). At the
end of the study, recurrent stroke was observed in 5 sub-
jects of the non-active follow-up group (13.8%) and only in
one subject of the active follow-up group (2.8%) (Table 2).
The P value resulting from the comparison of recurrent
stroke rate between the two groups was not significant at
the level of 0.05. However, due to the closeness of the P
value to the significance level (P = 0.089) and since the odds
ratio of recurrent stroke in the non-active follow-up group
was 5 times more than that in the active follow-up group
(OR = 5, CI = 95%), it can be concluded that active follow-up
of patients is effective in reducing the risk of recurrent is-
chemic stroke.
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Assessed for eligibility (n = 86)

Excluded (n = 0) 
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Analysed (n = 38)  

 Excluded from analysis (n = 0)

Lost to follow-up (5 patients did not continue 

their follow-up visits) (n = 5)  
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Discontinued intervention (1 patient died)(n = 1)    

Allocated to intervention (n = 43)  

 Received allocated intervention (n = 43)  

 Did not receive allocated intervention(n = 0)  

Analysed (n = 38)  

 Excluded from analysis (n = 0)  
 

Allocation  

Analysis  

Follow-Up  

Randomized (n = 86)  

Enrollment  

Figure 1. Study CONSORT Flow Diagram

5. Discussion

Stroke is one of the leading causes of mortality and
morbidity in different communities. Therefore, stroke pre-
vention is one of the main goals of health systems. Recur-
rent stroke increases the risk of mortality and morbidity
caused by stroke. It seems the control of modifiable risk
factors for stroke can reduce the odds of recurrent stroke
in patients previously experiencing a stroke. Shamsaei et
al., in a study on 590 patients, showed that high blood pres-
sure was a risk factor for recurrent stroke (16). Mazdeh et al.
also conducted a study on 5413 subjects and concluded that
the major risk factors for stroke recurrence included high
blood pressure, diabetes mellitus, smoking, and dyslipi-
demia (17). Therefore, in the present study, high blood pres-
sure, diabetes mellitus, dyslipidemia, and smoking were
identified as the most important risk factors for recurrent
ischemic stroke. In this study, the rate of recurrent stroke
within 6 months from the beginning of the study was 2.7%

in the active follow-up group and 13.8% in the non- active
follow-up group. In addition, the odds ratio in the non-
active follow-up group was 5 times more than the active
follow-up group.

The rate of recurrent stroke in the active follow-up
group was close to the findings of Achterberg et al. (2013)
in the Netherlands who reported that the risk of recur-
rent stroke after the first stroke of small artery and large
artery was 3.3% and 2.9% per year, respectively (12). These
figures were also similar to the results of a meta-analysis
carried out by Mohan et al. (2014) on 9115 patients in Eu-
rope and north American countries, finding that the cu-
mulative risk of recurrent stroke (ischemic and embolic)
was 3.1% within the first month and 11.1% within the first
year (18). By contrast, the rate of recurrent stroke in the
non- active follow-up group was consistent with the find-
ings of Mazdeh in Hamedan, I.R.Iran, who reported that
the risk of recurrent stroke in patients was 17.35% (17). This
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Table 1. Comparison of the Prevalence of Risk Factors Between Two Groups at the Start of the Study

HTN Dyslipidemia Smoking Diabetes Mellitus NIHSSa Mean

- + - + - + - +

Active follow-up 14 (36.8%) 24 (63.2%) 29 (76.3%) 9 (23.7%) 27 (71.1%) 11 (28.9%) 23 (60.5%) 15 (39.5%) 14.81

Non-active follow-up 12 (31.6%) 26 (68.4%) 27 (71.1%) 11 (28.9%) 28 (73.7%) 10 (26.3%) 23 (60.5%) 15 (39.5%) 14.13

P value 0.629 0.602 0.798 1.000 0.405

a National Institutes of Health Stroke Scale.

Table 2. Comparison of Recurrent Stroke Rate Between Two Groups at the End of the Study

Group

Non-Active Active P Value Odds Ratio

With recurrent stroke 5 (13.2%) 1 (2.7%)

Without recurrent stroke 33 (86.8%) 37 (97.3%) 0.089 5 (CI = 95%)

was also similar to the rate of recurrent stroke (23.2%) re-
ported by Ghandehari (2013) in Mashhad, I.R.Iran (13). All in
all, considering the difference between the active and non-
active follow-up groups in terms of recurrent stroke rate
(that was five times higher in the non-active group than in
the active group), the similarity of recurrent stroke rate ob-
tained in non-active follow-up group on this research with
the findings in previous studies in Iran, and also the sim-
ilarity of this rate in the active follow-up group with that
in more advanced societies where the risk factors are con-
trolled accurately and actively, it can be concluded that ac-
tive follow-up of patients with stroke and strict control of
risk factors can lead to reduced rate of recurrent stroke and
consequently, the attributed rates of mortality and mor-
bidity.

5.1. Limitations

Because of the small number of patients with recur-
rent stroke in this study, the relationship between risk fac-
tors and recurrent stroke was not specified. It is recom-
mended to conduct a similar study with a larger sample
size to find the relationship between risk factors and the
incidence of recurrent stroke.

5.2. Conclusion

According to the results of the present study, active
follow-up of patients after the first stroke and strict control
of ischemic stroke risk factors can reduce the rate of recur-
rent stroke.
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