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ABSTRACT: 
Main Goal: The purpose of this study was to determine the effect of home based-exercise using mobile 
application to improve cognitive functions in patients with hypertension.  
Methods: This study was conducted using a queasy experimental with one group pre-post test design 
at a public health center located in West Java, Indonesia on February to July 2019. A mobile-based 
exercise program was a walking activity at home every day for one month. The sample in the study was 
selected using convenience sampling to adults aged above 18 years old and diagnosed with 
hypertension. The Montreal Cognitive Assessment (MoCA) was used to measure cognitive function. A 
paired t-test used to analyze data with the significance level was set at 0.05.   
Results:  A total of 120 participants were enrolled in this study. The mean age of the sample was 56.42 
± 10.6 years old, 70 (58.3%) were male, 61 (50.8%) had lower education level, and 77 (64.2%) were 
unemployed. The mean score of MoCA showed improved after intervention, from 23.3 ± 3.42 to 26.7 ± 
2.78, p=0.010. In more detail, there were improvement after intervention in domain of naming (2.930.34 
vs. 3.141.06, p=0.003), attention (2.39 ± 0.68 vs. 3.12 ± 1.04, p=0.001), and abstraction (1.56 ± 0.49 vs. 
2.01 ± 0.89, p=0.043).  
Conclusion: Using a mobile-exercise App was effective, easy to do with low cost to improve cognitive 
function and prevent dementia in hypertensive patients. 
 
Keywords: cognitive function, exercise, hypertention, mobile application. 
 
RESUMEN: 
Objetivo: El propósito de este estudio fue determinar el efecto del ejercicio en el hogar utilizando una 
aplicación móvil para mejorar las funciones cognitivas en pacientes con hipertensión.  



 

Enfermería Global                              Nº 60 Octubre 2020 Página 419 

 

Métodos: Este estudio se realizó utilizando un sencillo diseño experimental con un grupo de prueba 
previa y posterior en un centro de salud pública ubicado en Java Occidental, Indonesia, de febrero a 
julio de 2019. Un programa de ejercicios basado en dispositivos móviles era una actividad de caminar 
en casa todos los días durante un mes. La muestra en el estudio se seleccionó mediante muestreo de 
conveniencia para adultos mayores de 18 años y diagnosticados con hipertensión. La Evaluación 
Cognitiva de Montreal (MoCA) se utilizó para medir la función cognitiva. Una prueba t pareada utilizada 
para analizar datos con el nivel de significancia se estableció en 0.05.  
Resultados: Un total de 120 participantes se inscribieron en este estudio. La edad media de la muestra 
fue de 56.42 ± 10.6 años, 70 (58.3%) eran hombres, 61 (50.8%) tenían un nivel educativo más bajo y 
77 (64.2%) estaban desempleados. La puntuación media de MoCA mostró una mejoría después de la 
intervención, de 23.3 ± 3.42 a 26.7 ± 2.78, p = 0.010. Más detalladamente, hubo mejoría después de la 
intervención en el dominio de nomenclatura (2.930.34 vs. 3.141.06, p = 0.003), atención (2.39 ± 0.68 
vs. 3.12 ± 1.04, p = 0.001) y abstracción (1.56 ± 0.49 vs. 2.01 ± 0.89, p = 0.043).  
Conclusión: El uso de una aplicación de ejercicio móvil fue efectivo, fácil de hacer con bajo costo para 
mejorar la función cognitiva y prevenir la demencia en pacientes hipertensos. 
 
Palabras clave: función cognitiva, ejercicio, hipertensión, aplicación móvil. 
 
 

INTRODUCTION 
 
Hypertension is a major risk caused of the death, accounted for 26.9% of deaths in 
2015.(1) Previous study have found that hypertension is associated with poor cognitive 
performance (2), about 46% of patients with hypertension experienced cognitive 
decline (3). Patients with hypertension have shown an impairment in some cognitive 
domain such as memory, executive function, and speed of information processing (2-4). 
A study conducted over 20 years showed a U-shaped relationship between cognitive 
impairment and diastolic blood pressure (DBP). (5) Patients with hypertension have a 
double risk of cognitive decline compared to the general population. (3) Furthermore, 
the study found uncontrolled hypertension and treatment of antihypertensive-affected 
lesions in white matter. (6) In addition, age, gender differences, years of hypertension, 
body mass index (BMI) is the risk of cognitive deficits. (7,8) 

 
Exercise is very important intervention for prevention and management of 
hypertension. The World Health Organization (WHO) defines exercise as a 
subcategory of planned, structured, repetitive and directed physical activity with the 
aim of increasing or maintaining one or more components of physical fitness. (1) Many 
studies have reported that exercise for patients with hypertension has significant 
health benefits, one of which is reducing blood pressure (9), increasing oxygen 
uptake(9,10), decrease in body mass index, improve quality of life (9), and reduce 
depression (10). Exercise has a positive effect on cognitive function, specifically 
improving memory (12). Based on the results of previous studies, it was found that 
exercise can slow the rate of cognitive decline (12). 
 
In the digit era, many innovations have been designed to help people physically active. 
Smartphone technology and cellular applications have shown promising results in 
physical activity and health promotion. (13) Evidence shows that pedometers, iStepLog, 
web-based, and text messages are effective for promoting exercise. (14) The results of 
previous studies reported that there were nearly 97,000 mobile health (mHealth) and 
fitness applications in 2012 and among the 300 most downloaded applications, 102 
were related to exercise and physical fitness. (15)  Indonesia is a country with the sixth 
largest internet user in the world. (16) However, the majority of internet used for social 
media and only a little is used for other positive things such as monitoring health and 
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fitness conditions. Therefore, the purpose of this study was to determine the effect of 
mobile app-exercise to improve cognitive functions in patients with hypertension. 
 

MATERIAL AND METHODS 
 

Ethical Aspects 
 

An ethical permission has obtained from the ethical committee at affiliated univeristy 
(042/KEPK/STIKep/PPNI/JABAR/VII/2019). 
 

Design, study site, period 
 
This study was conducted using a quesy experiemental with one group, pre-post test 
design to determine the effect of home-exercise using mobile application to improve 
cognitive functions in patients with hypertension. This study was piloted at one public 
health center located in Bandung, West Java, Indonesia on February to July 2019.  
    

Study Protocol 
 
The program was created and developed based on the results of team discussions, a 
literature review, and the American Hearth Association recommendations for 
hypertension. A mobile-based exercise program was a walking activity at home every 
day. Participants must do walking exercises with moderate to severe intensity, 40- 
<60% VO2max or HR (220-age) with frequency of 3 sessions a week for 30 minutes 
per section. Each session consisted of 5 minutes of warming up, walking exercises 
with moderate intensity, and 5 minutes of cooling. The intervenstion was conducted for 
one month.  
 
Before the intervention begins, researchers conducted individual education and 
counseling programs about the program, including; benefits of walking, how to do 
walking exercises, preparation before doing exercises (eg measuring blood pressure 
before exercise, wearing comfortable clothes), monitoring risk for hypertension, 
procedures for using mobile application, content that need to  fill every finish doing a 
walking exercise/diary books (date & time running, pulse heart before, during, and 
after walking, complaints of symptoms). 
 
In addition, to monitor their intensity and compliance, we provided diary books, monitor 
in the mobile application, and weekly phone. During the intervention program, every  
week of research assistance made a phone visits to collect data (transfer of 
information and diary books), and follow up on their current program (eg assessing 
their problems and how they face problems during training) and encourage them to 
continue to do walking exercises. In addition, research assistants will monitor risk for 
hypertension, as if participants feel uncomfortable during exercise (eg feeling dizzy), 
they can stop to exercise and if symptoms continue to develop, we provided an advise 
to participants to visit the hospital for further examination. 
 

Population, Inclusion And Exclusion Criteria 
 
Participants in the study were adult diagnosed with hypertension.The inclusion criteria 
were those who had MoCA score less than 25 (17), do not do regular exercise (three 
times a week in the last 6 months), and able to walk. Pariticpants were excluded if they 
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had known condition that affected cognitive function such as stroke, dementia, renal 
failure, history of drug or alcohol abuse or head injury.  The number of samples was 
calculated using G-Power Software Version 3.1.6 using the F test assuming α = 0.05, 
medium effect size = 0.12 (18), power level = 0.80, so the minimum total sample to be 
recruited was 120. A convenience sampling methods was used to select participants. 
Samples were selected when they were in the right place and time of data collection. 
 

Measures 
 
Participants was measured the outcome before and after intervention. Measurement 
included demographic characteristics, clinical information, and cognitive function. The 
demographic information were collected during registration. This information included 
age, level of education, occupation, and montly income. Clinical variables included 
systolic blood pressure, diastolic blood pressure, smoking history, drinking alcohol. 
The procedure for measuring blood pressure is done before and after the patient has 
performed the test, and during the sitting position with the legs not crossed, the feet 
are flat on the floor, and the left arm is supported at the heart level. In addition, blood 
pressure was measured using a validated oscillometric noninvasive blood pressure 
device (OMRON Gold Wireless Bluetooth®). This device is upper Arm home blood 
pressure monitor is a horizontally designed, dual-display monitor, that stores up to 120 
readings for two users (60 readings each) and features a morning hypertension 
indicator and averaging feature; includes a wide-range D-ring cuff (fits arms 9" to 17" 
in circumference). The systolic and diastolic values will be used to calculate the 
average blood pressure. All blood pressure measurements will assess the average 
value used for analysis.  
 
The Montreal Cognitive Assessment (MoCA) is a cognitive screening instrument 
developed by Nasreddine et al (2005) in Bahasa Indonesia version. (17) The MoCA test 
is conducted for 10 minutes to measure seven cognitive domains, including executive 
functions, naming, verbal memory registration and learning, attention, abstraction, 
delay recall memory, and orientation. MoCA scores range from 0 to 30, higher scores 
reflect good global cognitive function. The Indonesian version of MoCA has been 
validated and showed a good correlation with the MMSE score, the Pearson 
correlation coefficient between the scores was 0.71 (p<0.005). (19) MoCA-INA showed 
good validity based on the Transcultural World Health Organization ( WHO ) method 
with total kappa value between 2 physicians ( inter-rater ) is 0.820. (20) 

 

Data Collection Procedure 
 
Research approval was obtained before data collection from the Institutional Review 
Board in Bandung. For the recruitment of subjects, the researcher informed the 
inclusion and exclusion criteria to nurses and doctors at the public health 
centerlocated in Bandung. Participants who meet the inclusion criteria was identified 
from the doctor and informed to the researcher. Then, we invited prospective 
participants in a quiet room to explain the purpose of the study, procedures for 
collecting data, and protecting their rights, for example respecting their autonomy and 
protecting their confidentiality. When participants understood and agreed to the 
participants in this study, they needed to sign an informed consent form. After the 
participant signs the consent form, the researcher conducted an education and 
personal consultation about the intervention program and collect data at the beginning 
for the main demographic characteristics and variables. 
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Data analysis 
 
Descriptive and inferential analysis statistics were used to explain demographic data 
and main variables. Differences in results between before and after the intervention 
was evaluated using an pair t test. The significance level was set at 0.05.  Data will be 
analyzed using SPSS version 22 for windows.  
 

RESULTS 
 

Overall, 120 participant were enrolled in this study. We conducted a test of normal 
distribution and the results showed that data of cognitve function was normally 
distributed based on the nonsignificant Kolmogorov–Smirnov test. The mean age of 
the sample was 56.42 ± 10.6 years old. The majority of respondent were male 70 
(58.3%), had lower education level 61 (50.8%), and unempoyed 77 (64.2%). The 
mean of body mass index was in the normal range (23.34 ± 4,4), systolic blood 
pressure 127.5 ± 11.9), and diastolic blood pressure was 81.92 ± 8.63. About one third 
of respondent were smoking and none of them drink alcohol (Table 1).  
 

Table 1. Demographic characteristics and clinical variables of patients with 
hypertension (n=120) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
One hundred patients with hypertension completed all baseline data collection and 
were assigned to mobile-base walking intervention. Findings from pair t test showed 
that in walking intervention using mobile-base application, the mean score of MoCA 
showed improved after intervention, from 23.3 ± 3.42 to 26.7 ± 2.78 (p=0.010). In more 
detail, there were improvement after intervention in domain of naming (2.930.34 vs. 
3.141.06, p=0.003), attention (2.39 ± 0.68 vs. 3.12 ± 1.04, p=0.001), and abstraction 
(1.56 ± 0.49 vs. 2.01 ± 0.89, p=0.043). 
 

 n (%) 
Age, mean (SD) 56.42 (10.6) 
Gender  

Male 70 (58.3) 
Female 50 (41.7) 

Education level  
Elementary school 61 (50.8) 
Junior high school  23 (19.2) 
Senior high school 25 (20.8) 
Diploma/University  11 (9.2) 

Working status  
Unemployed 43 (35.8) 
Employed 77 (64.2) 
Clinical Variable  
BMI, mean (SD) 25.34 (4.4) 
Systolic blood pressure, mean (SD) 127.5 (11.9) 
Diastolic blood pressure, mean (SD) 81.92 (8.63) 
Smoking 51 (47.5) 
Drinking Alcohol  0 (0) 
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We did not found significant result for other cognitive domain such as executive 
function, verbal memory, registration and learning, deay recall memory, and 
orientation as measured by MoCA (Table 2). 

 
Table 2. Cognitive function before and after mobile-based exercise in patients 

with hypertension (n=120) 
 B Before A    After 

Significance 
Mean (SD) Mean (SD) 

Executive functions 2.25 (1.74) 2.29 (1.38) 0.067 
Naming 2.93 (0.34) 3.14 (1.06) 0.003 
Verbal memory 1.58 (0.49) 1.67 (0.78) 0.146 
Registration and learning 0.58 (0.49) 0.62 (0.23) 0.178 
Attention 2.39 (0.68) 3.12 (1.04) 0.001 
Abstraction 1.56 (0.49) 2.01 (0.89) 0.043 
Delay recall memory 0.008 (0.09) 0.007 (0.06) 0.314 
Orientation 1.65 (0.54) 1.76 (0.87) 0.078 
Total Score 23.3(3.42) 26.7 (2.78) 0.001 
Note: * pair t test 
 

 

DISCUSSION 
 

Our study found that by using home based-exercise using mobile application can 
improve congnitive function in patients with hypertension. Previous evidence reported 
that the use of a pedometer was associated with a significant increase in physical 
activity (around 2,000 steps per day) and a reduction in body mass and blood 
pressure(14). Pedometer is a low-cost application, allowing people to track their level of 
physical activity every day without the enhancements needed to be used like a 
commercial pedometer. In a pedometer, people must have a predetermined step 
target (10,000 steps) and a step diary as the main motivating factor for increasing 
physical activity. It also comes with daily feedback and a percentage of archived goals 
that can be additional motivational factors to change a person's lifestyle from 
sedentary to active health. Although the majority of participant were graduated from 
elemntary school, they had succefull installed the exercise App in their mobile phone. 
Therefore, utilize technology in the primary care for prevention of cognitive function 
among patients with hypertension is usefull and workable to enhance their exercise 
activity.  
 
The mechanism for improving cognitive function through actual exercise is not yet 
known clearly. Postulates that have existed are neurobiological mechanisms including 
angiogensis, neurogenesis, and synaptogenesis (4). Exercise increases brain-derived 
neurotrophic factor (BDNF) levels, which play an important role in neuroplasticity and 
neuroprotection. Evidence in human studies shows that exercise can increase serum 
BDNF levels in the brain, hippocampal, prefrontal, and cingulate volumes, and improve 
memory (21). Future studies included a biomarker to understand the effect of execrcise 
to the cognitive function is warranted to conduct in Indonesia.  
 
Several studies have been conducted to see the greater benefits of exercise on 
improving cognitive function. Studies conducted on healthy elderly report that exercise 
programs carried out for 12 months routinely show more memory improvement. (22) In a 
systematic review of the effectiveness of exercise in healthy elderly people on 
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improving cognitive function, the exercise program (partly running) with moderate 
intensity, 30% - <70% VO2 reserve, 3 times per week, for 8 to 42 weeks has an effect 
positive on cognition (17). Therefore, promoting exercise to all patients with hypertention 
is very important not only to control their blood pressure but also to prevent from 
cognitive decline.  
 
This study has some limitation. First, we did not have a control group thus another 
covariate that may affected the cognitive change were not measured. Second, 
although all participant had successful installed exercise App in their mobile phone, 
majority of our respondent were graduated from elementary school thus sometime had 
difficulty to used mobile App. However, this study has several strengths, first, this is 
first study conducted in low income country to utilized the digital application to help 
people organized their exercise and this study conducted in one of the biggest cities in 
Indonesia that may be can represent condition of hypertensive patients in Indonesia in 
general. Therefore, future studies conducted using more rigorous methods is 
warranted to see the true effect of this technology. Second, we used MoCA instead of 
MMSE that considered as more validated questionnaire to measure cognitive function. 

 

CONCLUSIONS 
 
In conclusion, our study highligth that the used of mobile-App for exercise is 
promosing approch to enhance physical activity, thus improve their cognitive function. 
Future study using rigors method exploring effect of mobile-App for exercise is very 
important to provide stronger evidence. Health care professional may try to utilize 
technology in providing care, particularly in promoting exercise.  
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