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Abstract
AIM: Mobile phone interventions have been used as a widespread and effective means of blood pressure control in recent years. This systematic 
review was conducted to determine the effect of mobile phone-based interventions on blood pressure in stroke patients.
METHOD: In this systematic review, the literature search was conducted between November 1 and November 10, 2022, in the databases “Scopus, 
Web of Science, PubMed, Cochrane Library,” without any year limitation. Studies with inclusion and exclusion criteria according to the PICOS 
method were included in the review.
RESULTS: A total of 3086 patients who have had a stroke with a sample size ranging from 50–660, and 13 randomized controlled trials meeting 
the criteria for inclusion in the review were included. In seven studies included in the review, it was found that mobile phone-based intervention 
reduces blood pressure, while in six studies, it did not have an effect.
CONCLUSION: The current studies are insufficient to explain the effect of mobile phone-based interventions on blood pressure control in stroke 
patients. It is recommended to conduct more randomized controlled trials with a high methodological quality that examine the effect of mobile 
phone-based interventions on blood pressure in patients who have had a stroke.
Keywords: Blood pressure, hypertension, mobile phone, smartphone, stroke

Introduction

Stroke, which is the second leading cause of death in the World, 
and the third leading cause of permanent disability, is defined as 
a neurological deficit that develops due to ischemic or hemor-
rhagic causes (Feigin et al., 2015). Every year, 17 million people in 
the world suffer from stroke, and 6 million people lose their lives 
as a result (Thrift et al., 2017).

It is noted that patients who have had a stroke are at high risk of 
recurrent stroke, which can lead to an increase in mortality and 
morbidity (Leistner et al., 2012). It is reported that the estimated 
risk of recurrent stroke in individuals who have had a stroke for 
the first time is 1.2% in the first month after the first stroke, 
3.4% in the first three months, 7.4% in the first year, and 19.4% 
in five years (Stahmeyer et  al., 2019). It has been shown that 
disability and death rates are higher in individuals who have had 
a recurrent stroke compared to those who have had a stroke for 
the first time (Chen et al., 2020).

Evidence-based guidelines emphasize that risk factors such 
as hypertension, dyslipidemia, diabetes, obesity, nutrition, and 
smoking should be controlled to prevent recurrent strokes 
in stroke patients while emphasizing that hypertension is the 
most robust and modifiable risk factor for first ischemic stroke 
and recurrent stroke (Kernan et al., 2014). While treatment and 

care are kept in the foreground in the acute stroke process, it 
is observed that attempts to prevent the recurrence of stroke 
and reduce risk factors in the post-discharge period are insuffi-
cient. Studies show that individuals who have had a stroke can-
not maintain blood pressure control after discharge, and this is 
associated with inadequate adherence to drug therapy (Kohok 
et al., 2018; Ovbiagele et al., 2011).

In the literature, studies are reporting that education and coun-
seling provided to stroke patients increase stroke knowledge 
and have a positive effect on the management of modifiable 
risk factors after it (Elbqry et  al., 2019; Lawrence et  al., 2012; 
Parappilly et al., 2018). Patient education, which was limited to 
face-to-face, booklets, brochures, etc., in the past, is increas-
ingly widespread in the use of mobile health (mHealth) technol-
ogy thanks to the developing technologies in the field of health. 
This situation facilitates the monitoring and treatment of stroke 
patients from home and provides great convenience for health 
professionals. The use of the telephone as a common tool in 
the management of stroke patients in recent years is an effec-
tive tool for people with geographically limited access to health 
services and difficulties in accessing support in health care. In 
addition, with the rapid increase in the use of technology in 
the provision of health services, regular communication with 
individuals is ensured with mobile phones, which have become 
widespread; to ensure continuity of care, increase knowledge 
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and motivation, and provide reminders about important points 
are provided (Adie & James, 2010; Kamal et al., 2015; Sarfo et al., 
2019). In the literature, accessible to a wide audience, without 
time and space limitations, practical and economical attract-
ing attention as a method of telephone-based interventions 
to increase medication compliance of patients with stroke is 
stated to be an effective method for the control and manage-
ment of blood pressure (Joubert et al., 2009; Wang et al., 2020). 
In the studies conducted, it is stated that the mobile device 
usage rate of stroke patients is high, and mobile technology is 
effective in reminding them to take the necessary medication 
(Jenkins et al., 2016).

Nurses can deliver higher-quality care and more efficiently carry 
out nursing tasks like counseling and education by leveraging 
information technologies like smartphones. By improving medi-
cation adherence, self-care, and quality of life, nurse-led mobile 
phone interventions can help with the management of chronic 
diseases like hypertension, diabetes mellitus, and heart failure 
(Asante et  al., 2020; Kes & Polat, 2022; Imanuel Tonapa et  al., 
2022). On the other hand, mobile devices can help nurses accom-
plish their aims for person-centered care. Considering their posi-
tive effects, nurses need to include cell phone-based interventions 
in the nursing process to improve the quality of life of patients.

There is no systematic review in the literature examining the 
effect of mobile phone-based interventions on blood pressure 
in individuals who have had a stroke. It is thought that this sys-
tematic review will contribute to a better understanding of the 
effect of mobile phone-based interventions in providing blood 
pressure control in stroke patients by systematically evaluating 
the findings from studies conducted on the same subject in dif-
ferent places and times. This systematic review aims to examine 
the effect of mobile phone-based interventions on blood pres-
sure in individuals who have had a stroke.

Method

Study Design
The study was designed as a systematic review. The creation 
of a systematic review protocol and the writing of the article 
was based on the PRISMA-P (Preferred Reporting Items for 
Systematic Review and Meta-Analysis Protocols) criteria (Moher 
et al., 2009).

Search Strategy
The scans were conducted without year limitations. The scans 
were performed through PubMed, Scopus, Cochrane Library, 
and Web of Science databases, following the English keywords 
determined by the terms MeSH (Medical Subjects Headings).
Between November 1 and November 10, 2022, thescan was 
performed using the words “stroke,” “phone,” and“blood pres-
sure.” The literature review was conducted by tworesearchers 
on the same date range (November 1 to November 10, 2022).

Inclusion and Exclusion Criteria
The selection of the studies included in this systematic review 
was determined according to the inclusion criteria created by 
the PICOS (P = Population, I = Implementation, C = Comparison 
group, O = Outcome, S = Study design) method.

P: Patients aged 18 years and over who have had a stroke or 
transient ischemic attack

I: Patients should have a personal cell phone that they can 
access at all times (classical cell phones are limited to voice 
communication and text messaging or having one of the smart-
phones with many technical elements integrated, especially 
internet access).

C: Studies where a different intervention is applied other than 
routine care or mobile phone.

O: Studies that evaluate the results of systolic and/or diastolic 
blood pressure.

S: Randomized controlled trials, the full text of which was 
reached without date limitation and published in English.

Studies that are not in English, the full text of which is not avail-
able, are not randomized controlled, mobile phone-based inter-
ventions used for patients other than the ones who have had a 
stroke are not included in this systematic review.

Search Outcome
First, the titles and abstracts of the studies were read and evalu-
ated, and then the articles whose full text was reached were exam-
ined in detail. Then, the evaluations made independently by the 
researchers (AA and MG) were compared, and a common decision 
was reached from different opinions. To summarize the data, a 
standard data extraction form was developed by the authors, and 
the data were evaluated accordingly. The number of studies show-
ing the process of reaching 13 studies included in the systematic 
review from a total of 601 studies was categorized according to 
the databases and shown in the PRISMA flow diagram (Figure 1).

Evaluation of Studies
The risk of bias in studies was assessed by two researchers; 
the Cochrane Collaboration’s tool for assessing the risk of bias 
was used to assess (Higgins & Green, 2011). Then, the evalua-
tions made independently by the researchers were compared, 
and a common decision was reached from different opinions. 
Cochrane bias risk criteria are stated as “selection bias, perfor-
mance bias, determination bias, loss bias, reporting bias, and 
other biases.” In the included studies, the risk of bias was con-
sidered at three levels: low, uncertain, and high (Table 1).

Data Extraction
The data extraction form was used to collect data on the 
authors of the studies included in the systematic review, the 
year, the place where they were conducted, the purpose of the 
study, the design, the participants, and the characteristics of 
the interventions (Table 2).

Selection of Studies
As a result of scanning the databases in this systematic review, 
a total of 601 studies were obtained. One hundred seventy eight 
of these studies were eliminated due to duplication. As a result 
of the title and summary review, 386 studies were eliminated. 
Of the 37 studies included in the full-text review, five studies 
were eliminated because the full text was not available, three 
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studies did not contain data on stroke patients, two studies 
were not in English, four studies included phone intervention 
applications to the control group, six studies did not contain 
blood pressure results, two studies were phone-based inter-
vention-free and two studies were not randomized controlled 
trials. It has been determined that 13 randomized controlled 
trials have been conducted to determine the effect of mobile 
phone-based interventions on blood pressure in patients who 
have had a stroke. The PRISMA flow diagram showing the selec-
tion process of the studies is given in Figure 1.

Results

General Characteristics of the Studies and Participants
In the systematic review, 13 studies with a sample size of 
50–660 and a total of 3086 participants were found suitable for 
review. Although the sample group of these studies consisted 

of stroke patients, it was seen that the male gender was more 
dominant, and the mean age ranged between 56.8 and 72.4. 
Two of the studies included in the analysis were published in 
2010 and earlier, and the vast majority were published in 2015 
and later. The studies were conducted in the United States (2), 
Sweden (2), the United Kingdom (2), China (3), South Korea 
(1), Australia (1) Pakistan (1), and Turkey (1) (Table 2). In nine of 
the studies examined, telephone counseling was provided by a 
nurse, and in two studies, it was conducted by a physician. In 
two studies, telephone counseling was carried out in collabo-
ration with nurses and physicians. In the vast majority of the 
studies involving nurses, telephone counseling services were 
provided by a nurse experienced in the field of stroke (Table 2).

Characteristics of Mobile Phone-Based Interventions
In the vast majority of the studies included in the systematic 
review, it is observed that mobile phone-based interventions are 

Figure 1.
PRISMA diagram of the study selection process.
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performed through a phone call. In seven studies, only phone 
calls were used, only reminder SMS was used in one study, 
and both phone calls and SMS techniques were used in three 
studies. In one study, a smartphone application was used, and 
in another study, both a smartphone application and an SMS 
technique and phone calls were used (Table 2). While interven-
tions are generally performed individually, one study included 
caregivers in the telephone monitoring intervention (Joubert 
et al., 2009). In general, the interventions in the studies include 
information and recommendations on stroke and secondary 
preventive programs. This information includes the definition 
of stroke, stroke risk factors, the importance of managing risk 
factors, lifestyle changes to prevent recurrent stroke, physical, 
cognitive, and psychological effects of stroke, and recommen-
dations for controlling these effects for the patient. The con-
tent of one intervention was applied based on social cognitive 
theory, one intervention was based on the chronic care model, 
two studies were based on the health belief model, one study 
was based on the health belief model and social cognitive the-
ory and two studies were conducted by applying the motiva-
tional interview technique (Table 2).

In the vast majority of the studies included in the review, the 
duration of mobile phone-based intervention was not specified. 
In three studies, the intervention was reported to be between 
15 and 20 minutes, while 10 studies did not provide informa-
tion about the duration of the intervention by phone. When the 
frequency of application of telephone-based interventions is 
evaluated, it is seen that they were applied once a week in three 
studies and three to four times a week in one study. In six stud-
ies, no information was given about the frequency of applica-
tion. In the vast majority of the studied studies, stroke patients 
were followed between 6 and 12 months. In one study, it was 

observed that patients who had a stroke were followed up for 
36 months, and in another study, it was observed that patients 
who had a stroke were followed for 2 months (Table 2).

It was found that blood pressure results were measured in 
13 studies included in the systematic review. Of these, 11 were 
used for the primary purpose of changing blood pressure. In 
one study, compliance with drug therapy was indicated as the 
primary result, while a change in blood pressure was indicated 
as a secondary result (Kamal et al., 2015). In one study, blood 
pressure changes were reported among health behaviors (Wang 
et al., 2020). Another study identified patient satisfaction, qual-
ity of life, and self-efficacy as the primary outcomes, with blood 
pressure as the secondary outcome (Kalav et al., 2022).

Assessment of the Risk of Bias
Since the criteria for inclusion in this systematic review included 
the random distribution of participants, the pattern of all stud-
ies was a randomized controlled trial. While it was stated that 
randomization information was hidden in 11 studies, it was 
determined that it was not hidden in three studies and that it 
was unclear in three studies. While 12 studies reported that due 
to the nature of the intervention, it was difficult for participants 
and people conducting the study initiatives to the blind, and 
therefore blinding could not be done, one study indicated that 
participant and staff blinding was performed. In four studies, it 
was found that people who evaluated the results were blinded, 
in eight studies they could not be blinded, and in one study this 
situation was unclear. In eight studies, incomplete result data 
were evaluated, while in five studies, they were not evaluated. 
In 11 studies, it was stated that the person who wrote the report 
was blinded, while in one study, it was not blinded, and in another 
study, it was determined that this situation was unclear (Table 1.).

Table 1.
Risk of Bias

First Author (Year)

Random 
Sequence 

Generation
Allocation 

Concealment

Blinding of 
Participants 

and Personnel

Blinding of 
Outcome Assessors 

to Intervention 
Allocation

Incomplete 
Outcome 

Data

Selective Reporting 
of the Outcome, 

Subgroups, or 
Analysis Others

Adıe (2010) + ? − − + + +

Kamal (2015) + + − + − + +

Joubert (2009) + ? − − − + −

Wang (2020) + + − − − + +

Ögren (2018) + − − − + + +

Kerry (2013) + + + + + + +

Irewall (2015) + − − − + + +

Wan (2016) + + − + − + +

Boden-Albala (2019) + − − − + − +

Wan (2018) + + − + − + +

Kim (2020) + ? − − + − +

Lakshminarayan (2018) + + − ? + + ?

Kalav (2022) + + − − + + +

Note: +, low risk of bias; ?, unclear risk of bias; −, high risk of bias.
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The Comparison Groups
The control group received standard care aimed at preventing 
secondary stroke in eight studies. In two studies, in addition to 
standard care, patients were given a brochure on preventing 
secondary stroke (Irewall et al., 2015, Ögren et al., 2018). In two 
studies, it was seen that some applications were added even 
though they were not the same size as the intervention group 
(Adıe & James, 2010; Wan et al., 2016). In one study, the control 
group was given a sphygmomanometer to monitor blood pres-
sure with training on hypertension control (Lakshminarayan 
et al., 2018).

The Effect of Telephone-Based Interventions on Blood 
Pressure
When the studies included in the systematic review are exam-
ined in general, it is seen that mobile phone-based interventions 
reduce blood pressure in patients who have had a stroke. In 
seven studies, it was found that telephone-based interventions 
significantly reduced blood pressure; in two studies, they did not 
reduce blood pressure, and in four studies, their blood pressure 
decreased, but there was no significant difference (Table 2).

Discussion

The studies that were a part of the systematic review used vari-
ous sample sizes and different types of strokes. The systematic 
review’s study samples were heterogeneous as a result of this 
circumstance. According to the investigations, there were dif-
ferences in the sorts of cell phone interventions contained in 
the applications and the length of the application. Numerous 
research found that a different intervention was used in addition 
to the cell phone intervention. Additionally, the findings should 
not be extrapolated without further investigation because the 
data are insufficient for a number of reasons, including the fact 
that the majority of the included studies used small sample 
sizes and no blinding techniques.

In the studies included in the systematic review, the difference 
between the interventions according to the type and duration 
of mobile phone-based interventions in systolic and diastolic 
blood pressure of stroke patients was evaluated. In this sys-
tematic review, it was determined that mobile phone-based 
applications have a positive potential on improving blood pres-
sure control in patients with stroke and preventing secondary 
stroke. In 7 of the 13 studies included in the systematic review, 
it was determined that the telephone-based intervention group 
showed a greater decrease in blood pressure than the control 
group. This result is in line with the findings of a systematic 
review and meta-analysis conducted with mobile phones and 
similar technology with individuals who have had a stroke or 
have other chronic diseases. In a meta-analysis examining the 
effectiveness of telehealth applications applied for secondary 
protection in stroke patients, it was determined that telehealth 
applications have a significant effect on reducing blood pres-
sure (Kraft et al., 2017). In a systematic review that examined 
the effect of mobile applications on blood pressure control, 
it was shown that mobile applications could be effective in 
reducing blood pressure (Mohammadi et al., 2018). A recently 
published meta-analysis of interventions for individuals with 
coronary artery disease in the study of the effect of mobile 

phone intervention on blood pressure and medication compli-
ance has been analyzed, and mobile phone interventions have 
been reported to have a positive effect on reducing diastolic 
blood pressure (Sua et al., 2020).

In this systematic review, it was determined that mobile phone-
based interventions consist of voice calls, remote monitoring 
with a smartphone application, and SMS interventions and that 
these interventions have a positive effect on blood pressure 
control. Among these interventions, it was found that there 
was a significant decrease in blood pressure, especially in stud-
ies where smartphone and SMS interventions were used alone 
and together. This result is in line with the result of a systematic 
review of the hypertension management of smartphone and 
text message applications (Vargas et al., 2017; Jamshidnezhad 
et al., 2019). Recently Bluetooth smartphone technology, with 
the help of the phone along with the transition to smartphones 
as a snapshot of blood pressure measurements after reflection, 
can follow the findings of the patient to the healthcare worker, 
and information about the process can be reached. Reminder 
text messages are an effective and economical delivery tool, as 
well as the fact that patients do not have to learn new tech-
nology can reduce the occurrence of technical problems. In 
the studies included in the systematic review, it was found 
that blood pressure decreased in studies conducted by phone 
calls. This result is consistent with the meta-analysis find-
ing that phone call intervention reduces blood pressure (Wei 
et  al., 2019). Telephone interviews are considered an alterna-
tive method to face-to-face interviews in cases where patients 
cannot leave their homes and reach the hospital after a stroke. 
Telephone-based interventions, patient education via voice and 
text messages, counseling services, and remote monitoring can 
contribute to standard care. In addition, distance learning and 
monitoring, as well as overcoming distance barriers and reduc-
ing the cost of care, are also observed.

The data obtained in the study show that interventions involv-
ing nurses are more effective in reducing blood pressure. In 
the studies, nurses played an important role in blood pressure 
monitoring, as well as drug compliance, secondary stroke risk 
factors and lifestyle changes, training, and counseling, individ-
ual goal setting, and referral to a physician. This suggests that 
nurses have an important role in modifiable risk factors such 
as hypertension in stroke patients. In a meta-analysis examin-
ing the effects of interventions involving nurses on secondary 
stroke, it is shown that nurses play an important role in prevent-
ing secondary stroke and lead to significant decreases in blood 
pressure (Parappilly et al., 2018).

Study Limitations
There are some limitations of this systematic review. The first 
of these is that in most of the studies included in the system-
atic review, mobile phone-based interventions were followed 
up with another variable, along with blood pressure. This may 
have negatively affected the effect of mobile phone-based 
interventions on blood pressure. Another is that the studies 
studied include only articles published in English. This may have 
caused us to lose sight of some data related to the subject. 
The strengths of this study are that randomized controlled tri-
als examining the effect of mobile phone-based interventions 
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on blood pressure in stroke patients have been discussed. The 
fact that the studies examined are randomized controlled tri-
als is important in terms of providing high-quality evidence for 
mobile phone-based interventions.

Conclusion and Recommendations

The current studies are insufficient to explain the effect of 
mobile phone-based interventions on blood pressure control in 
stroke patients. However, due to its low cost and wide accessibil-
ity, it is advised that telephone nursing follow-up be included in 
the follow-up of stroke patients and that this practice be made 
more widely available. A larger number of studies are needed to 
determine the effect of mobile phone-based interventions on 
blood pressure in stroke patients. It is recommended that these 
studies be conducted with a sufficient number of participants, 
and randomized controlled trials are conducted taking into 
account some basic criteria such as applying randomization, 
hiding, and blinding the assessor.
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