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Abstract.
Ageing is often associated with sleep disorders. This study aimed to describe the effect
of using an Android application on family support in the sleep patterns of the elderly.
The study used a cross-sectional survey design conducted among the elderly to assess
the use of android-based applications in identifying the sleep pattern experienced
and the perceived-family support. The research sample was 98 people selected by
convenience sampling and snowball sampling techniques. Researchers enhanced
family support through an Android app. The mean value of sleep patterns before
using the app was 4.25 and after using the app was 8.35. The correlation test showed
that perceived-family support had a significantly strong correlation with sleep patterns
with a positive correlation (correlation coefficient 0.779, p-value 0.001; Table 5). The
higher the family support perceived by the elderly, the better their sleep pattern. The
study concluded that the elderly at risk of dementia often experience disturbed sleep
patterns. Families play an important role in helping the improvement of elderly sleep
patterns. Android applications can be a technological innovation in increasing family
support for the elderly.
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1. INTRODUCTION

Elderly is an aging process with increasing individual age which is characterized by a
decrease in the function of body organs such as the brain, heart, liver and kidneys as
well as an increase in the loss of active body tissues in the form of body muscles (1,2).
The decline in the function of organs in the elderly is a result of the reduced number
of body cell abilities, so that the ability of body tissues to maintain normal functions
disappears, so they cannot survive infection and repair the damage suffered (3).

The world has seen an increase in the number of elderly people aged over 60
years and over around 500 million in 2018, according to WHO in 2050 it is expected
to increase to 25.3%. In 2100, it will be 35.1%. The increase in the percentage of the
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elderly will increase every year and the number of dependents will also increase along
with the increasing number of the elderly population (4,5).

Based on the Semarang City Statistics Center Survey, in 2018 the population of the
city of Semarang was around 1,240,274 people. The elderly population is around 45,103
people (3.6%). (6,7). Reported experiencing disturbances or insomnia and 7.3% of the
elderly reported disturbances in initiating sleep and maintaining sleep. The prevalence
of insomnia in Semarang in the elderly is relatively high, which is around 67% of the
population over 65 years. It was found that insomnia was mostly experienced by women,
namely 78.1% with the age of 60-74 years. This condition requires the role of the family
in the form of support for the elderly who experience sleep patterns (6,8,9).

Family support is the attitude, action and acceptance of the family towards the elderly.
The family also functions as a support system for its members, family members view
that people who are supportive are always ready to provide assistance with assistance
if needed and the family becomes an informant for the elderly while at home (10–12).
The need for family support and attention lasts throughout life. The elderly who lack
support are at risk of experiencing major episodes of depression, namely a melancholic
picture, feeling inferior, feeling helpless, and the most threatening thing is the desire to
commit suicide. Family support can be realized by giving attention, being empathetic,
giving encouragement, providing advice and information (10,12).

A preliminary study in Semarang quantitatively showed that 45% of the elderly
had sleep disorders, while 24% received family support. Some families seek health
information to obtain health services. The preliminary survey qualitatively shows the
family’s efforts to overcome the disturbed sleep patterns of the elderly such as making
warm water, milk, changing the night light, sunbathing in the morning and suggesting
light physical activity. Some families expect the development of health services for the
elderly.

Adequate health services are needed for the elderly to improve the health status
and quality of life of the elderly, in living together with their families and communities.
The use of technology to evaluate and improve sleep quality in elderly heals families
or caregivers maintain overall health performance throughout the aging process. In
addition, technology helps nurses reduce documentation time and shift it to improving
the quality of direct care. In the era of society 5.0, the use of technology and informatics
improve the effectiveness of nursing services, safety, and client care outcomes (13–15).

Smartphones are currently a platform that is widely used in health services. Mobile
health in the elderly group can enhance care, especially in increasing sleep quality.
Self-assessment with mobile phones helps families provide support for the health of the
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elderly. this study evaluated android-based app, namely SILAMAS (Active, Independent,
and Healthy Elderly Information System). SILAMAS is an android-based application to
monitor the sleep patterns of the elderly in the family. This study has been attempted
to take primary steps to help families improve the quality of sleep of the elderly. The
aim of this study was to develop and validate this android-based app.

2. MATERIALS AND METHODS

2.1. Study Design

The study was a cross-sectional survey conducted among the elderly to assess the
use of android-based applications in identifying the sleep disturbances experienced
and the perceived family support. It was conducted between February-March 2022.
Before starting the study, the entire protocol was approved by the Ethical Comitte
of Universitas Karya Husada Semarang (No. 0112/KEP/UNKAHA/LPPM/XII/2021). All
participants received and understood an oral and written explanation of the entire
study and provided written informed consent to participate.

2.2. Participants

Since it is difficult to specify the population of elderly with sleep disturbance, we
used convenience sampling and snowball sampling. The study was conducted with
98 respondents who met the inclusion criteria. Participants were selected based on
inclusion criteria: (1) 60-69 years old, (2) willing to participate in research, (3) lives with
other family members, (4) has android cellphone facilities. Respondents in temporary
respite care and those who had recent hospitalization were excluded as they were
likely to be readjusting to the nursing home setting and this may affect their sleep
patterns. The director of nursing home compiled a list of eligible residents based on the
criteria. Information on the capacity to give informed consent was also provided during
this process. Once consent was obtained, the sleep assessment was conducted using
SILAMAS. Demographic details were collected from the participant. Each participant
was informed about the study nature, purpose, and benefits, the right to refuse or
withdraw at any time, as well as the obtained data confidentiality.
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2.3. Procedure

This study conducted in two phases: (1) development and implementationof the SILA-
MAS app, (2) analysis of the correlation between the SILAMAS app with the respondents‘
sleep disturbance and their perceived-family support.

Phase One: Implementing the SILAMAS App

To implement the SILAMAS as an Android app, we used the qualitative exploratory
method of focus group interactions [25]. The focus group consisted of an app developers
and 2 expert lecturers specializing in elderly nursing care. The investigators in this
study directed communications within the focus group; the expert lecturers special-
izing in elderly nursing care composed app scenarios, and the app developers used
the Android Studio to produce a pilot file based on these scenarios. Elderly experts
discussed scenario visualization, content application on a page and score expression
as an evaluative result. Based on this scenario, the app development specialists used a
programming language ( Java) to construct the app. Next, the whole group participated
in a process of qualitative communication to finalize the function and design of the app
from the users’ perspective. Finally, an app administration website was created for data
management.

2.3.1. SILAMAS

The SILAMAS app is an application that monitors the health of the elderly (elderly) in
the city of Semarang. This application is intended to monitor family support related to
daily activities and increase cognitive abilities of the elderly.

Some of the features in SILAMAS are elderly health information, information on elderly
activities in Semarang, data collection on the elderly, family data collection for elderly
companions, assessment of elderly sleep patterns, access to telegrams, DASS test for
the elderly, check on elderly activities, check risk of falls, check depression for the
elderly, check elderly cognitive, elderly mental status checks, elderly memory checks,
elderly nutrition checks, and links to the Alzaimer Indonesia website, Semarang City
Health Office, and Semarang City Government.

At this early stage, the SILAMAS application is an application that is integrated with
the telegram application for two-way communication media. In the next development
stage, SILAMAS is planned to have other features that are more complete in relation
to monitoring and evaluating elderly health programs in Semarang City. Users who can
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access the SILAMAS application include nurses, community health workers, the elderly,
and elderly families.

SILAMAS aims as a tool for monitoring the health of the elderly in the community which
includes biological, psychological, social, cultural, emotional, and spiritual aspects; as
a means of communication with the elderly accompanying families; and the gradual
implementation of the needs of elderly health promotion in the community.

2.3.2. Phase Two

The day before giving the family about SILAMAS as an instrument, the respondents’
sleep duration was observed using a table that contains the hours of sleep during the
morning, afternoon, and night. The family member of elderly were also explained about
the android-based application using a guideline book. Assistance in the management
of sleep disorders in the elderly by the family is carried out in one week (7 days).
Respondents’ sleep disturbance were then observed the day after using application ii
as a tool in the care of the elderly.

2.4. Instruments

Respondents’ health was monitored by SILAMAS as an android-based application to
measure the family support and sleep disturbance. Respondents’ sleep disturbance was
measured through the recapitulation of respondents’ sleep duration that is observed
using a table that contains the hours of sleep during the morning, afternoon and night.
The family support observed through some questions in the application.

2.5. Analysis

All analyses were computed using IBM SPSS Version 23. The demographic character-
istics of the respondents are reported as numbers and percentage distributions. Data
analysis using Chi-Square test.

3. RESULTS

3.1. General Characteristics of Participants

Tabel 1 menunjukkan general characteristics of the focus group.
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Table 1: General characteristics of respondents (n=3).

Characteristics Value

Focus group

Sex, n (%) Male Female Age (years),
mean (SD) 30 – 40 41 – 50 51 –
60 Area of expertise, n (%) App
development Elderly nursing care

2 1 41,7 (9.63) 2 (67) 0 (0) 1 (33) 1 (33)
2 (67)

Elderly

Sex, n (%) Male Female Age (years)
n (%) 60 – 64 65 – 69 Marital status
n (%) Menikah hidup Janda/duda

56 (57) 42 (43) 47 (48) 51 (50) 35
(36) 63 (64)

The average sleep pattern before using the application in the elderly with family
support is 4.25 hours with a standard deviation of 0.910 (3 ± 6 hours). In the mea-
surement after using the application, the average sleep pattern was 8.35 hours with
a standard deviation of 0.988 (6 ± 9 hours). It can be seen that the difference in
elderly sleep patterns before and after using the application is increased by 4.10 hours
with a standard deviation of 0.078 (table 1). There is an effect of using android-based
applications in increasing family support on the sleep patterns of the elderly (p value
<0.05).

Table 2: Self-report assessment of sleep disturbance and perceived-family support.

before after

sleep pattern mean 4.25 8.35

standard deviation 0.910 0.988

min 3 6

max 6 9

perceived-family support mean 5.771 9.4

standard deviation 0.630 0.861

Table 3. Correlation between perceived-family support and sleep pattern

perceived-
family support

sleep pattern

Spearman’s
rho

perceived-family support Correlation Coefficient 1.000 .779∗∗

Sig. (2-tailed) . .000

N 142 142

sleep pattern Correlation Coefficient .779∗∗ 1.000

Sig. (2-tailed) .000 .

N 142 142

**. Correlation is significant at the 0.01 level (2-tailed).

The Spearmen Rank Correlation Test analyzing the correlation of perceived-family
support with sleep pattern of elderly showed that perceived-family support had a
significantly strong correlation with sleep pattern with a positive correlation (correlation
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coefficient 0.779, p-value 0.001; Table 5). The higher the family support perceived by
the elderly, the better the sleep pattern.

 

  

Figure 1: Sleep pattern measurement using android-based application.

4. DISCUSSION

4.1. Sleep disturbance in elderly

Old age causes various health problems, both mental and physical (16). Along with
many of the physiological changes seen with aging, significant changes also occur in
sleep and circadian rhythms (23). Sleep disturbance is a health problem that is often
experienced by the elderly (17). Statistics related to sleep disorders say that 30% - 48%
of the elderly experience insomnia (18). The prevalence of insomnia occurs more in the
elderly than the young (19). Insomnia is characterized by the inability to initiate sleep,
maintain sleep, wake up too early or sleep that is not refreshing. Insomnia in the elderly
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Figure 2: Family support measurement using android-based application.

often occurs as a result of mental problems, respiratory symptoms, physical disability,
and fair to poor perceived health (18,20).

Complaints experienced by the elderly regarding the quality and satisfaction with
sleep. Sleep problems in the elderly are often caused by depression related to social
support felt by the elderly, illnesses suffered, joint stiffness, and knee pain (16). Sleep is
a basic need that needs to be met and has an impact on cognitive function. A night’s
sleep of six to seven hours and naps of less than 30 minutes are associated with optimal
cognitive function in middle-aged and older people (21). The National Sleep Foundation
recommends 7-8 hours of sleep per day for people 65 years of age or older. This is
supported by various studies which state that sleeping 6-9 hours has an impact on
good mental, physical and cognitive health and a better quality of life compared to the
elderly who have shorter sleep hours (21,22). Therefore, treatment is needed to improve
sleep quality, especially for the elderly.
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4.2. Family support for elderly

Old age provides changes not only in physical condition, but also mentally. Often, the
elderly feel the perception of being ignored which has an impact on health. Therefore,
the family or caregiver has an important role in maintaining the health of the elderly in
the family sphere. Positive life situations lead to more positive self-perceptions about
aging (23–25).

In contrast, older adults with family dysfunction have more negative self-perceptions
about aging. The family is the most basic social unit, so it is closely related to the lives
and health of parents and provides their main spiritual and psychological support (23).
Elderly who receive appropriate care and support will be able to negotiate the aging
process and be able to maintain physical and mental health by developing a positive
self-perception of aging. Resilience and hope may play important roles for people with
dementia and their care partners during difficult times, such as a pandemi (26). This has
an impact on the quality of life of the elderly to be able to enjoy life in old age.

Several studies have confirmed that the elderly who live with their families and
are in frequent contact with them perceive aging more positively (23). Therefore, it
is recommended that the elderly do not live alone but interact more with their children.
Meanwhile, public health workers need to seek emotional comfort and support for the
elderly to promote positive management of aging and improve their quality. The care-
giver’s attitude has an impact on the condition of the elderly, showing the importance
of family support in caring for the elderly. In this case, families need to be strengthened
on the importance of environmental modification, one of which is in handling disorders
tidur (29).

The form of support from family members can be in the form of helping to modify
the environment to support the improvement of the sleep quality of the elderly. Support
from family is the most important element in helping individuals solve problems. If there
is support, self-confidence will increase and motivation to deal with problems that occur
will increase (27).

The family is the main actor in determining the behavior of sick members. In this case,
the family must also play an active role in supporting sleep patterns in the elderly. Family
support will be increasingly needed when someone experiences difficult problems and
is sick, this is where the role of family members is needed to go through difficult times
quickly (28).
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4.3. Android-based health care for elderly

Currently, various technological developments are carried out in health services to facili-
tate access and procedures for health services for the community. In this case, Electronic
Health is an alternative that is starting to be used. Digital health services have been
widely used along with the need for fast and precise services. Some of the existing digi-
tal services include health consultation services via online video, emergency alarms with
critical medical conditions or accidents; upload medical reports with necessary safety
measures during consultations, online medical prescriptions, appointment scheduling,
information about the nearest hospital and medical, medication monitoring system,
etc. It is designed with the aim of facilitating faster and more efficient communication
between healthcare professionals and patients providing transparency of their location
or distance when using the app (29,30).

For the elderly group, the use of digital technology in health services helps families or
caregivers in health care. Treatment of the elderly group requires continuous monitoring
of the patient’s condition. Currently, self-assessment plays an important role in care
decision making. One of them is in the management of sleep disorders by involving the
family, so self-assessment can be an alternative for nurses to assist the development
of clients. Currently, monitoring the client’s condition has evolved from paper-based to
computer-based. Along with the development of technology, various developments are
also carried out to obtain a more efficient way according to social realities, and can
provide easier access and faster feedback to elderly clients (31).

Currently, various Android-based health service applications have been developed
to assist health care in various populations. Although the elderly population may have
limitations in the use of technology, various benefits are obtained by using technology
for the elderly, such as various access to information, convenience, and decreased
social isolation. However, the use of technology for the elderly aged 65 years and over
is influenced by the surrounding social groups, family, or caregiver (31).

5. CONCLUSION

Older people are often faced with sleep problems. Family support by utilizing android-
based applications affects the sleep patterns complained of by the elderly. This study
uses an application that was developed, namely SILAMAS so that it can be a recom-
mendation for health services in the community, especially for families with the elderly.

DOI 10.18502/kme.v3i3.13520 Page 351



 

KnE Medicine

HSIC

The SILAMAS application is effectively used in the elderly with sleep pattern problems
and can be carried out by health workers involving support from the family.
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