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ABSTRACT: 
Introduction: Elderly people with dementia can become a burden to their family. Knowledge of the risk 
factors for dementia may lower the negative effects of dementia itself. Using Android-based applications 
can be helpful to families in preventing dementia and caring for the elderly. 
Objective: This study aimed to formulate an effective family nursing model through an Android-based 
application, Keluarga Peduli Demensia – Raden Siti Maryam (KEDUSIA-RSM), to enhance cognitive 
function and to monitor the risk factors of dementia in the elderly.  
Methods: This study employed an operational research design in two stages: 1) model development, 
integrating the study background, literature review, and expert consultation, and 2) model trials 
comparing pre- and post-test groups to control group. The sampling technique used was composite 
clustering sampling with the results of 156 samples: 79 families in the intervention group and 77 families 
in the control group.  
Results: The first stage resulted in the creation of two of the main components of the KEDUSIA-RSM 
nursing model: the guidebook and its android-based application; There were significant mean 
differences in cognitive function and dementia risk factor management between those groups before 
and four months after intervention model (p value < 0.05).  
Conclusion: KEDUSIA-RSM is proven to be effective in raising cognitive function and managing risk 
factors for dementia in the elderly. It is highly recommended to replicate the model, to conduct 
sustainable training for nurses within the community health field and to develop another study on an 
iOS-based or web-based app with a similar model. 
 
Keywords: android-based application, cognitive function, KEDUSIA-RSM, nursing model, risk factors of 
dementia 
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RESUMEN: 
Introducción: Los ancianos con demencia pueden ser una carga para sus familias. El conocimiento de 
los factores de riesgo de la demencia puede reducir los efectos negativos de la propia demencia. El uso 
de aplicaciones basadas en Android puede ayudar a las familias a prevenir la senilidad y cuidar a los 
ancianos. 
Propósito: Este estudio tiene como objetivo formular un modelo efectivo de enfermería familiar a 
través de la aplicación Android Dementia Care Family – Raden Siti Maryam (KEDUSIA-RSM), para 
mejorar la función cognitiva y monitorear los factores de riesgo de demencia en los ancianos. 
Métodos: Este estudio utilizó un diseño de investigación operativa en dos fases: 1) desarrollo del 
modelo, integración de los antecedentes del estudio, revisión de la literatura y consulta de expertos, y 
2) prueba del modelo piloto que compara los grupos de prueba previa y posterior con el grupo de 
control. La técnica de muestreo utilizada fue el muestreo por conglomerados compuesto con los 
resultados de 156 muestras, es decir, 79 familias en el grupo de intervención y 77 familias en el grupo 
de control. 
Resultados: La primera etapa produjo dos componentes principales del modelo de enfermería 
KEDUSIA-RSM, a saber, guías y aplicaciones basadas en Android; hubo una diferencia media 
significativa en la función cognitiva y el manejo de los factores de riesgo de demencia entre los grupos 
antes y cuatro meses después del modelo de intervención (valor de p < 0,05). 
Conclusión: KEDUSIA-RSM ha demostrado ser eficaz para mejorar la función cognitiva y controlar los 
factores de riesgo de demencia en los ancianos. Es muy recomendable replicar el modelo, realizar 
capacitación continua para enfermeras en salud pública y desarrollar otros estudios en aplicaciones 
basadas en iOS o en la web con modelos similares. 
 
Palabras clave: aplicación basada en android, función cognitiva, KEDUSIA-RSM, modelo de 
enfermería, factores de riesgo para demencia 
 

INTRODUCTION 
 

Dementia can be characterized as a set of cognitive impairment symptoms that 
deteriorate cognitive function continuously and progressively, such as memory loss, 
communication skill loss, intellectual decline, and other brain dysfunctions. These 
symptoms can disturb patients’ daily lives. Generally, dementia is followed by 
withdrawal from other aspects of life, such as social aspects, as people with dementia 
cannot comprehend other people’s feelings, and psychological and behavioural 
aspects, as patients can have difficulty concentrating or doing activities 
independently(1-4).  
 
There were approximately 46.8 million people with dementia around the globe in 2015, 
and this number is expected to increase to 74.7 million by 2030 and 131.5 million by 
2050. It is estimated that every 3.2 seconds, a new case of dementia occurs, for a total 
of around 9.9 million cases every year. The distribution of new cases of dementia per 
year in each region is 4.9 million in Asia, 2.5 million in Europe, 1.7 million in America 
and 0.8 million in Africa(5). In Indonesia, the number of dementia cases in 2015 
reached 1.2 million people and will reach 1.9 million in 2030 and 4 million in 2050(2,6). 
These estimates show that dementia is a major concern for health workers and the 
community. 
 
Research showed that 341 elderly people in Greater Jakarta suffered from cognitive 
impairment of 91.8% according to the Clock Drawing Test(7). The research also 
showed that female gender and poor education are correlated with cognitive 
impairment. Elderly people with dementia will experience gradual cognitive impairment 
and other functional decline, which can interfere with daily life, so they will be highly 
dependent on their family members. The burden of caring for patients with dementia 
often comes with a high risk of stress. Symptoms such as memory loss (42.4%) should 
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receive more attention from patients’ families alongside other symptoms because it is 
progressive and can interfere with daily activities(8). These data should be a concern 
for all of us to take steps together. In line with states that early detection and diagnosis 
of dementia are crucial as the elderly population continues to grow(9-11). Therefore, 
efforts are also needed to prevent and manage the risk factors for dementia in the 
community. 
 
Brain exercise for the elderly is one way to prevent and manage dementia. It is 
preferable to carry out such exercises, which include physical, mental and social 
stimulation activities, in groups rather than alone, and the use of brain exercise more 
effective than relying solely on medicines(12,13). Research by(14) found that memory 
training could help the elderly improve their memory. 

 
In addition to brain exercise, informational support, such as health education, can be 
helpful. Informational support has been rapidly developed in recent years, changing 
the face of digital health information and people’s behaviour in seeking health 
information. In the current state of the COVID-19 pandemic, many people can access 
mobile learning through mobile applications, which facilitate the access and delivery of 
information(15,16). The number of smartphone users in Indonesia become the 5th 
largest in the world and is expected to reach more than 100 million people, so it is 
hoped that the implementation of educational methods through the use of applications 
will be more effective than the print media that have been used thus far(16-18). Mobile 
devices that run applications, such as social media, can be adapted to support the 
care of people with dementia(19). 
 
The results of a survey completed by 30 families in region Kampung Melayu East 
Jakarta revealed that most of the families use smartphones and have designated 
funds to buy data packages (96.7%). Most of the applications already installed on their 
smartphones related to religion (41.4%), education and transportation (31.0%) and 
games (24.1%). Health and wellness applications were installed by only around 6.9% 
of respondents, although most families stated that such applications are very important 
(63.3%). The reasons families gave for opening an application were curiosity (86.2%), 
simpler than books (44.8%), more interesting and easy to read (27.6%), health 
problems that need to be understood (17.2%) and more pleasure (13.8%). These 
results illustrate that smartphones are among the gadgets that can be used in general. 
The COVID-19 pandemic situation has encouraged caregivers to use digital 
technology to improve self-care management, social participation and mild cognitive 
impairment (MCI) among the elderly with dementia(20). The use of digital gaming 
technology can enhance lifelong learning and optimize cognitive, physical, social and 
independent stimulation, all of which can lead to healthy ageing(21). 
 
Several intervention models related to dementia care have been carried out, including 
a mobile application called Cardiovascular Risk Factors, Aging, and Incidence of 
Dementia (CAIDE) that aims to facilitate the detection of risk factors for dementia. 
Several models of nursing intervention with a family approach, especially in the elderly 
with non-communicable diseases, have been previously studied in Indonesia, 
including a Sundanese culture–sensitive family nursing model effective in increasing 
family knowledge and reducing blood sugar levels in the elderly with diabetes(22). A 
model developed with focuses on family support intervention for the elderly with 
hypertension(23). Finally, an independent family group model was designed to integrate 
self-help groups and support groups for the elderly, improving their health status and 
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quality of life (24). However, some of these models focus only on one health problem in 
the elderly and have not yet been upgraded to a technological medium of providing 
health information. 
 
“Keluarga Peduli Demensia - Raden Siti Maryam (KEDUSIA-RSM)” nursing model 
emphasizes family nursing care and community empowerment to prevent and manage 
the risk factors for dementia in the elderly through an android-based application, which 
has not yet been implemented in other research within the field. The family is the core 
of the support system in this model, in addition to the active involvement of the elderly 
themselves and the role of health workers in the community health-center. This model 
aims to prevent and manage risk factors for dementia in the elderly through an 
application-based educational approach that is easy for families to use and easy for 
health workers to monitor and evaluate. The author found no existing study on 
dementia prevention care programmes based on android applications, so the 
development of this nursing model can assist families in caring for the elderly at risk of 
dementia. 
 

METHODOLOGY 
 

Quasi-experimental research was implemented in this study with a non-equivalent 
control-group pre-test post-test design. The population in this study was selected 
based on the results of a preliminary study, which included families residing in five 
areas within Greater Jakarta and living with elderly people susceptible to dementia. 
The criteria of family were to live with the elderly, be a caregiver for elderly, participate 
in the study and sign an informed consent form, have or use an android-based 
smartphone on a daily basis and be capable of reading, writing and available to 
answer the researchers’ messages. The elderly susceptible to dementia were selected 
according to the following inclusion criteria were to be aged 60 or over, live with their 
family, have been exposed to at least two risk factors (hypertension, diabetes mellitus, 
obesity and hypercholesterolemia) and be able to communicate. The exclusion criteria 
were hearing loss in both ears, failure to take the post test and having died. The 
sample size in this study was 84 for the intervention group and 84 for the control 
group, for a total of 168 families with elderly members at risk of dementia. Bivariate 
analysis was conducted to determine the difference in the mean score for cognitive 
function and dementia risk factor management between the elderly in the intervention 
group and the control group using the unpaired t-test. Hopkins Verbal Learning Test 
(HVLT) instrument used to screening dementia with Alpha Cronbach 0.850. 
 
This research was approved by the Ethics Committee of the Faculty of Nursing, 
Universitas Indonesia, with the number SK-261/UN2.F12.D1.2.1/ETIK.FIK.2019. This 
study began with an explanation of the objectives, and voluntary consent was obtained 
from the respondents, as proven by the signed informed consent forms. All data were 
kept confidential and will be used for future research. 
 

RESULTS 
 

KEDUSIA-RSM offers three roles for users, namely nurses or health workers, family 
members and the elderly. Nurses and family users are given different usernames and 
passwords to log in. This application is equipped with a change-password menu, 
application usage guide and information about the application in the usage guide. 
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Nurse users can log in and view profile data and staff menus related to model 
explanations. The family and elderly menus include health education materials in the 
form of interactive videos about dementia, risk factors for dementia, prevention efforts 
and dementia prevention skills carried out by the family; education materials in the 
form of interactive articles about the stages and symptoms of dementia, 
communication with the elderly experiencing cognitive decline and cognitive 
stimulation in the elderly; and a guessing game of pictures, colours and letters (see 
figure 1,2,6). The games in the application are only one part of the cognitive 
stimulation activities that the elderly can do with their family. 
 
Nurse users can monitor the activities/ workbooks are understood to be included in the 
proposed application related to daily activities that families carry out in providing care 
to their elderly, can monitor what menus are opened or read by the family and can 
make direct contact via telephone and whatsapp menus inside the application (see 
figure 2,3,5) 
 
As users, families and the elderly can log in from several cell phones to enable all 
family members to open menus containing education related to dementia risk factors 
and skills that families can perform for their elderly (see figure 6). Responsible family 
members and elderly users have profiles containing their demographic data that can 
be changed and to which personal photos can be added (see figure 4). The workbook 
menu in the application must be filled in by the family regarding their skills in caring for 
the elderly at risk of dementia. It is possible to attach photos of activities with the 
elderly, of medical cards and of skills that must be learned by the family to this 
workbook (see figure 7-8). This Android-based KEDUSIA-RSM application has 
received Intellectual Property Right (IPR) from Ministry of Law and Human Rights in 
the form of a certificate for this type of computer programme. The visual appearance of 
the android application is shown in the figure below. 
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The cognitive function of the elderly participants was measured using the Hopkins 
Verbal Learning Test (HVLT) before the model was introduced to both groups. Table 1 
shows the results of cognitive function measurement. 
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Table 1. The distribution of cognitive function in the elderly in control and 
intervention groups according to HVLT measurements Greater Jakarta, 2020 
 

Cognitive function 
variable 

Intervention 
group 

Control 
group 

Total 

n % n % n % 
 
 1. Normal 
 2. High chance of dementia 

 
23 
61 

 
27.4 
72.6 

 
24 
60 

 
28.6 
71.4 

 
  47 
121 

 
28.0 
72.0 

 

In this study, a combination of eight risk factors for dementia in the elderly were 
managed. Differences in these factors between the two groups could be measured by 
homogeneity test were diabetes, cholesterolemia, obesity, depression, physical 
activity, social activity, cognitive stimulation and head injury. The following is an 
overview of the variables for dementia risk factors before exposure to the intervention. 
Table 2 below shows the result of distribution risk factor management. 
 
Table 2 The distribution of dementia risk factor management in the elderly in 
control and intervention groups, Greater Jakarta, 2020 

Dementia risk factor 
management variable 

 

Intervention 
group 

Control 
group 

Total 

n % n % n % 
 
 0. unmanageable  
 1. manageable 

 
39 
45 

 
46.4 
53.6 

 
38 
46 

 
45.2 
54.8 

 
77 
91 

 
45.8 
54.2 

 

Table 3. The mean score distribution of cognitive function of the elderly in the 
control and intervention groups before and after 4 months of KEDUSIA-RM 
exposure, Greater Jakarta, 2020 

Cognitive 
function 

Intervention group Control group P value 
Mean±SD Mean±SD 

Pre-intervention  11.77±5.071 12.37±5.183 0.453 
Post-
intervention 
(four months) 

17.96±6.186 13.88±4.952 0.005 

 

Table 3 shows the increase in the average cognitive function of the elderly before the 
model intervention and four months after the model intervention. The difference in the 
mean cognitive function score after a 4-month intervention in the intervention group 
was 6.19, which was greater than in the control group (1.51). 
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Table 4. The mean score distribution of dementia risk control management in 
the elderly in control and intervention groups before and after 4 months of 
KEDUSIA-RM exposure, Greater Jakarta, 2020 

 

Risk factor 
management for 

dementia 

Intervention group Control group P value 
Mean±SD Mean±SD 

Pre-intervention  4.68±1.398 4.64±1.411 0.869 
Post-intervention  
(4 months) 

6.03±1.281 4.99±1.302 0.005 

 

Table 4 shows the increase in the mean measurement of dementia risk factor 
management in the elderly in the intervention group and the control group before the 
model intervention and after 4 months of model intervention. The average difference in 
controlling dementia risk factors in the intervention group was 1.35, which was greater 
than in the control group (0.35). 
 

DISCUSSION 
 

The KEDUSIA-RSM is different from other models with a similar focus, such as the 
CAIDE(25), the reflective learning model(19) and the Arbi care model(26). The different 
showed in approach of KEDUSIA-RSM that focuses on family nursing care for the 
elderly susceptible to dementia. The roles of the family as the main caregivers, the 
nurses and the elderly are all connected in one application. Health information related 
to managing risk factors for dementia can be accessed by users, and the elderly can 
play games for cognitive stimulation. Nurses and community health volunteers can 
give their assistance for usage guide application through home visits. Also, a digital 
questionnaire for dementia prevention’s skill is provided within the application for 
families to fill in, all activities of the elder adults and caregivers can be monitored 
directly by the nurse. This model is proven to be effective in managing risk factors for 
dementia in the elderly. 
 
Efforts to manage non-communicable diseases were carried out through the 
implementation of the KEDUSIA-RSM family nursing model in families that take care 
of elderly family members susceptible to dementia. This model of intervention was 
conducted during the COVID-19 pandemic, which required the implementation of the 
approach to be modified in compliance with health protocols. The elderly have been 
one of the most vulnerable groups during the pandemic because they are highly 
susceptible to infection with COVID-19(27-29). This vulnerability in the elderly requires a 
high degree of attention from all of us, especially families and the surrounding 
community, to reduce their risk of infection with COVID-19. 
 
A significant increase in the average cognitive function of the elderly was observed 
between the intervention and control groups after 4 months of model intervention 
exposure. This was indicated by the increased mean score of cognitive function in the 
elderly in the intervention group compared to the control group. The intervention of the 
KEDUSIA-RSM model shows that performing nursing interventions on the elderly 
susceptible to dementia, including health education activities, exercises to maintain a 
healthy lifestyle, cognitive stimulation, mentoring and home visit, as well as providing 
motivation to families and the elderly, can improve their cognitive function. According 
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to research, having a healthy lifestyle and being physically active can benefit elderly 
people with decreasing health status and cognitive impairment(30). 
 
To support the cognitive function result, most of the elderly from intervention and 
control groups could perform some basic daily activities (BADL) independently, such 
as bathing, getting dressed, eating, walking and going to the toilet, after being exposed 
to this intervention model. Additional activities (IADL), such as using the telephone, 
shopping, preparing food, doing daily chores, using transportation, taking medicine 
and doing basic household financial management, could be done independently in 
both groups. Therefore, carrying out routine activities is expected to prevent a decline 
in cognitive function in the elderly. These activities may have contributed to both 
groups’ ability to perform activities of daily life such as doing regular exercise three 
times a week for a duration of 10–15 minutes; social activities in the community, such 
as gatherings and holy Qur’an recitations; and mental activities (brain stimulation), 
such as crossword puzzles, playing chess, counting and singing(7). Physical activity for 
the elderly is diverse and can be adapted to their preferences and abilities(1,2,11). 
 
There was a significant difference in the mean score of dementia risk factor 
management between the intervention and control groups after four months of 
intervention, with a higher score in the intervention group than in the control group. 
The intervention group was exposed to essential knowledge for managing dementia 
risk factors. The dementia risk factors managed in this study were body weight, blood 
sugar levels, cholesterol levels, blood pressure, depression, smoking habits, hearing 
loss, history of head injury, exercise, social activities and cognitive stimulation. 
Controlling of dementia risk factors must be considered for families who care for the 
elderly(1,2,6,23).  
 
Physical exercises, such as gymnastics, cycling and leisure walking, can also be done 
by the elderly to benefit their physical condition, while a lack of physical activity can 
increase the risk of dementia. This is supported by the results of research(30), who 
found that a physically active and healthy lifestyle has a beneficial effect in people of 
old age, who experience gradually decreasing physical function and cognitive 
impairment. 
 
Participating families obtained knowledge related to risk factors for dementia through 
health education materials from android applications in the form of videos, articles and 
games (figure 6). Families’ attitudes towards and skills in providing care for the elderly 
could be observed by researchers and nurses when carrying out health checks, 
monitored and strengthened during home visits and communicated directly through 
video calls. Skill activities carried out by families for the benefit of the elderly are 
provided in workbooks in the android app and can be monitored directly by 
researchers (figure 5,7). Skills carried out by the family include keeping the elderly 
person active and productive by supporting them in completing daily activities, social 
and community activities and light exercise; helping control food intake so that blood 
pressure, blood sugar, cholesterol and body weight remain within normal limits; and 
providing appreciation and emotional support to the elderly. Research result are 
supported(12) that physical, mental and social stimulation activities, in groups rather 
than alone, and the use of brain exercise more effective than relying solely on 
medicines. Family members influence health promotion in each other, primary 
prevention within the family is the main way to create healthy lifestyle changes. 
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Ongoing care and assistance is needed by families and the elderly with health 
problems that affect their daily lives(31). 
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CONCLUSIONS 
 

The proposed android-based dementia care family nursing model (KEDUSIA-RSM) 
can be an effective way during pandemic situations, as it requires minimal physical 
contact with the elderly. It provides families with easy access to health services and 
health information online, and families can apply the skills they have learned 
independently, all in one application. The KEDUSIA-RSM has been proven to be 
effective in improving cognitive function in the elderly and in helping caregivers control 
the risk factors for dementia, so it is expected to be developed further into a video-
based health education programme to facilitate the activities of health workers in 
increasing knowledge and understanding of health problems in the elderly. 
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