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Introduction
Dementia is the loss of memory and other mental 
capabilities, which is severe enough to affect daily activity. 
It is caused by physical changes in the brain.1 Alzheimer’s 
disease (AD) is the most common type of dementia 
which is characterized by a gradual decrease in mental 
ability and neurological, psychological, and behavioral 
disorders.2 This chronic disease decreases the quality 
of life and imposes an economic burden on the family.3 
Currently, about 50 million people worldwide live with 
AD, and about ten million new cases are reported annually. 
Although age is the strongest risk factor for dementia, and 
this disease often occurs in people over 60 years, it is not 
limited to this age and may affect younger people.4 AD is 
one of the main causes of death globally and is reported to 
be the sixth cause of death in the world. 

AD has significantly impacted the affected person, 
caregivers, and society.5 Taking care of these people impose 
huge financial burdens and has many psychological 
consequences.6-8 Patients with AD depend on caregivers 
(often family members) to carry out their daily activities. 

Currently, about 8.9 million family members help these 
patients as caregivers. The exacerbation of the disease 
increases the caregivers’ workload and affects their 
emotional and psychological health.9 Caregivers will 
spend about 15.3 billion hours caring for people with 
AD in 2020.6 This number of hours indicates the high 
workload for caregivers. 

The management of chronic diseases such as dementia 
largely depends on the capability of family members to 
take on and accomplish the role of care. Nowadays, many 
efforts have been made to reduce the workload and stress 
of caregivers.10 Mobile phones play an important role in 
supporting caregivers to perform their daily care activities 
by providing up-to-date and accessible information.11 
Mobile-based applications (apps) are effective for various 
healthcare tasks such as monitoring symptoms, tracking 
treatment progress, and training in chronic diseases.12

Studies showed the impact of mobile apps to assist 
patients with AD. Providing a reminder system in 
these apps could enable people with low memory to 
remember all their tasks, which may help prevent the 
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Abstract
Introduction: Access to healthcare services for patients with Alzheimer’s disease (AD) was 
limited during the COVID-19 pandemic. A mobile application (app) can help overcome this 
limitation for patients and caregivers. Our study aims to develop and evaluate an app to help 
caregivers of patients with AD during COVID-19.
Methods: The study was performed in three steps. First, a questionnaire of features required 
for the app design was prepared based on the interviews with caregivers of AD patients and 
neurologists. Then, questionnaire was provided to neurologists, medical informatics, and health 
information management specialists to identify the final features. Second, the app was designed 
using the information obtained from the previous phase. Third, the quality of the app and the 
level of user satisfaction were evaluated using the mobile app rating scale (MARS) and the 
questionnaire for user interface satisfaction (QUIS), respectively.
Results: The number of 41 data elements in four groups (patient’s profile, COVID-19 management 
and control, AD management and control, and program functions) were identified for designing 
the app. The quality evaluation of the app based on MARS and user satisfaction evaluation 
based on QUIS showed the app was good.
Conclusion: This is the first study that focused on developing and evaluating a mobile app 
for assisting Alzheimer’s caregivers during the COVID-19 pandemic. As the app was designed 
based on users’ needs and covered both information about AD and COVID-19, it can help 
caregivers perform their tasks more efficiently.
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rapid progression of the disease.13,14 These apps also may 
help manage destructive behavior and improve cognitive 
function by continuing social interactions.15,16 Some of 
these apps can assist in decreasing the stress and anxiety 
of family caregivers by estimating the probability of 
wandering using geolocation, monitoring the patient 
in and around the domestic in real-time, as well as 
helping care administration and services by healthcare 
providers.17 Today, the death rate of patients with AD 
has increased in the world with the event of the COVID-
19widespread, perhaps due to limitations in access to 
healthcare services.18 Mobile phone use could overcome 
limitations in physical communication and in-person 
access to healthcare services during this widespread.19 

To the best knowledge of the authors, there is no study 
on the development and evaluation of a mobile-based app 
to help caregivers of patients with AD, especially during 
COVID-19. Developing a mobile-based app that provides 
information about all aspects of AD and COVID-19 can 
reduce the need for face-to-face visits to access healthcare 
services and assist caregivers in caring for patients 
appropriately. Therefore, the current study purposes to 
develop and evaluate a mobile app to assist caregivers of 
patients with AD during the COVID-19 widespread. 

Materials and Methods 
This research was a cross-sectional study with a mixed-
method research design performed in three steps: 
identifying the features needed to design the app, 
developing the app, and evaluating the app. 

Identifying the Features
In this step, a semi-structured interview was conducted. 
The questions of this interview were designed based on 
a review of the literature and the opinion of neurologists 
and medical informatics experts. Four questions were 
asked from the participants: What characteristics of the 
patients should be included in the app? What information 
about COVID-19 management is required? What 
information about AD management is required? What 
other features should this app have? Participants were 30 
caregivers and eight neurologists. The interviews, which 
were performed by one of the authors (P.A.), continued 
to reach data saturation. Each interview that lasted for 40 
min was recorded for the analysis. Informed consent was 
obtained from the participants to record the interviews. 
The content of the interviews was transcribed and entered 
into MAXQDA software. MAXQDA software (version 
2018) was used for the qualitative content analysis.

Based on the information items obtained from the results 
of the interviews, a questionnaire consisting of 41 items in 
four categories (patient profile, seven items; management 
and control of COVID-19, 11 items; management and 
control of AD, 14 items; and application functions, nine 
items) was designed. Each item had three choices: ‘essential’, 
‘not essential’, and ‘useful but not essential’. A blank row 

was used to add critical comments by experts at the end 
of the structured questionnaire. The content validity of the 
questionnaire was evaluated by four experts (two health 
information management and two medical informatics). 
Cronbach’s alpha was calculated 0.87 for the reliability of the 
questionnaire. The questionnaire was distributed among 
four neurologists, three medical informatics specialists, 
and three health information management specialists to 
determine the content of the app.

The content validity ratio (CVR) was used to analyze 
the questionnaire. CVR value was calculated for each item 
and compared with the Lawshe table value.20 According to 
this table, each item that obtained the CVR of more than 
0.62 was accepted and used in the design of the app. 

App Development
In this step, the app was developed based on the gathered 
data from the previous step. The online app maker named 
Puzzley (https://puzzley.ir) was used for developing the 
app. This app maker enables users to create their own 
Android app without needing programming knowledge, 
with the least time and cost. Apps that are made with this 
mobile app maker are not different from other types of 
apps and can be easily published in app stores. 

App Evaluation
In this step, the quality of the app was evaluated using the 
mobile app rating scale (MARS) with the participation 
of two medical informatics specialists in a day. MARS 
contains 23 items in four sections for objective quality, 
including engagement (five items), functionality (four 
items), aesthetics (three items), information quality (seven 
items), and a section for subjective quality (four items).21 
Each item has been designed based on a five-point scale 
(1 = inadequate, 2 = poor, 3 = acceptable, 4 = good, and 
5 = excellent). For some items, not applicable choice is 
provided. The mean score of each section was calculated 
separately. 

The level of user satisfaction was evaluated using the 
questionnaire for user interface satisfaction (QUIS). After 
two weeks of use, fifteen caregivers evaluated the app 
using QUIS in a week. This questionnaire has 27 items 
in five sections, including the overall reaction (six items), 
screen (four items), terminology and information (six 
items), learning (six items), and general app capabilities 
(five items). Each item in the QUIS has a 10-point score 
in the range of 0 to 9.22 The mean score of each section 
and an overall mean of the app were calculated separately. 
The total mean scores of 0 to 3, 3.1 to 6, and 6.1 to 9 were 
considered as weak, medium, and good, separately. The 
validity and reliability of Persian version of QUIS were 
confirmed in the previous study.23

Results
Identifying the Features
The demographic information of the study participants is 

https://puzzley.ir
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presented in Table 1. Eight neurologists and 30 caregivers 
participated in this study with an age range of 35 to 60 and 
30 to 70 years old, respectively. The work experience of 
the neurologists and caregivers was between 5 and 15 and 
between 6 and 23 years old. Half of the caregivers did not 
have an academic degree.

The interview results were 41 items in four categories, 
including “patient profile”, “management and control of 
COVID-19”, “management and control of Alzheimer’s 
disease” and “application functions”. All the items were 
considered necessary because the value of CVR was more 
than 0.62 (Table 2). 

App Development
Based on the results obtained from the previous phase, 
the app was developed (Figure 1). The content of the 
application was in Persian. The language of the application 
could be changed to Persian or English in the settings. 
The app size was 29 MB and can be installed on the 
Android platform. The demographic information about 
the patient with Alzheimer’s was entered into the patient 
profile. Medical information and instructions related to 
COVID-19 were placed for the management and control 
of COVID-19 based on WHO resources and expert 
opinions. The necessary information about Alzheimer’s 
disease for caregivers was placed in the management and 
control of AD section based on authoritative academic 
sources and the “Dard Ashna” website.24

As shown in Figure 1, in the “Diagnosis of COVID-19” 
section, by entering the symptoms of COVID-19 such 
as dry cough, shortness of breath, fever, chills, body 
temperature, sore throat, and underlying non-AD, the 
possibility of COVID-19 disease is determined. In the 
“Virtual Visit” section, active virtual physicians are listed 
by entering the type of specialization and location. By 
clicking on each of their names, the telecommunication 
hours with them can be informed.

In the section “COVID-19 Special Medical Centers”, 

Table 1. Demographic characteristic of the participants in interview

Variable No. (%)

Neurologist

Age (year)

35-45 5 (62.5)

46-60 3 (37.5)

Work experience (year)

5-10 6 (75)

11-15 2 (25)

Caregiver

Age (year)

30-40 8 (26.7)

41-50 12 (40)

51-60 6 (20)

61-70 4 (13.3)

Level of education

High school diploma 15 (50)

Bachelor’s 10 (33.4)

Master’s 5 (16.6)

Work experience as a caregiver (year)

6-15 22 (73.3)

16-23 8 (26.7)

users are informed of all active centers to serve COVID-19 
patients. In the section “COVID-19 Vaccine Special 
Health Centers”, all the centers with their exact addresses 
are displayed by selecting the city.

Due to the rapid spread of this virus, it is better to avoid 
going to high-risk areas announced by the news. For this 
reason, in the “Identification of high-risk areas” section, 
the user is notified of all virus-infected areas by specifying 
her/his location. Controlling and managing the behavioral 
changes of patients with AD are among the significant 
problems for their caregivers. In “the behavioral change 
management” section, the user can obtain the necessary 

Figure 1. App pages: a) Home page, b)COVID-19 diagnosis, c) All COVID-19 specialized medical centers in Iran
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information to control any behavioral changes.
In the “Searching” section, caregivers can search for 

more educational information about AD and how to care 
for this type of patient, as well as COVID-19. In “Settings”, 
caregivers can control how pages are moved, font type, 
color, and size of the information. 

App Evaluation
The quality and user satisfaction of the app were 
evaluated. The results of the app quality evaluation are 
shown in Figure 2. In the objective quality section of 
MARS, the “Information” dimension attained the highest 
mean score, and the “aesthetic” dimension attained 
the lowest mean score. The total mean score of the app 
was 4.09.

Demographic information of 15 participant caregivers 
in evaluating user satisfaction is provided in Table 3.

Table 4 reveals the average opinions of caregiver’s in 
assessing the care-educational app. In all the assessed 
sections, a mean score of more than six was achieved; thus, 
the participants generally believed that the app was well. 
The “Screen” section achieved the highest mean score and 
the “learning” section had the minimum.

Discussion 
This study focused on developing and evaluating a 

Table 2. Perspective of specialists on the necessity of care-educational 
information and features

Data elements
Specialists’ 
perspective 

Patient profile

Gender 0.99

Age 0.95

BMI 0.65

Level of education 0.69

Disease stage 0.99

Address 0.99

Caregiver’s relationship with the patient 0.87

Management and control of COVID-19

Definition of COVID-19 0.99

Ways to prevent and deal with COVID-19 0.86

Symptoms of COVID-19 0.88

Side effects of COVID-19 0.80

Early measures in case of COVID-19 0.99

Information on COVID-19 vaccines 0.98

Necessary care after vaccination 0.98

Strategies to control and reduce stress caused by COVID-19 0.97

COVID-19 in patients with AD 0.93

Transfer of COVID-19 from caregivers to an AD 0.86

Reliable news websites related to COVID-19 0.79

Management and control of AD

Introduction to AD 0.88

Alzheimer's from onset to the end 0.78

Progression of the disease and the role transformation of 
the caregiver

0.89

Recommendations in the early stages of AD 0.90

Recommendations in the middle stage of AD 0.89

Recommendations in the final stage of AD 0.90

Eating and drinking, the early stages of AD 0.80

Eating and drinking, the end of the disease 0.96

Behavioral changes 0.97

Pharmacological safety 0.85

Home security 0.86

Other diseases 0.77

Other care matters 0.78

Care of caregivers 0.89

Applications functions

Initial diagnosis of the possibility of COVID-19 0.90

Identification of COVID-19 specific medical centers 0.87

Identification of COVID-19 vaccine centers 0.84

Virtual visit 0.98

Reminder for when to visit the doctor 0.99

Reminders for when to take medication 0.99

Identifying high-risk areas 0.97

Searching 0.86

App settings 0.78

Figure 2. Results of the app evaluation with MARS

Table 3. Participants' demographic information

Variable No. (%)

Age (year)

30-50 9 (60)

51-70 6 (40)

Level of education

High school diploma 7 (46.7)

Bachelor’s 5 (16.7)

Master’s 3 (20)

Work experience as caregiver (year)

9-15 8 (53.3)

16-21 7 (46.7)
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mobile app for assisting Alzheimer’s caregivers during 
the COVID-19 pandemic. This app can be used by the 
Alzheimer’s patients in the first stage of the disease and 
all the caregivers of Alzheimer’s patients at every stage. 
The app was designed in four sections, including “patient 
profile”, “management and control of COVID-19”, 
“management and control of AD”, and “application 
functions.” Among different sections of the objective 
quality in MARS, the “information” section obtained the 
highest, and the “aesthetic” section obtained the lowest 

mean scores. Among different sections of QUIS, the 
“screen” section achieved the highest mean score, and the 
“learning” section gained the lowest mean score. 

Identifying the Features and App Developing
The app was designed in four sections, including “patient 
profile,” “management and control of COVID-19”, 
“management and control of AD”, and “application 
functions.” Similar to our study, other studies have shown 
that the information needs of patients with dementia 
and their caregivers are about characteristics of the 
disease, disease management, and self-care of caregivers.25 
However, during the COVID-19 pandemic, the needs 
of caregivers of dementia patients have become broader 
and have been included protecting the patients from 
COVID-19 infection, managing the patients if they were 
infected, managing the changes in the daily activities of 
patients, managing comorbidities, diet management, and 
managing behavioral changes.26 

On the other hand, the content review of the mobile 
apps for dementia showed that most of the apps were 
educational to increase awareness about dementia. 
Additionally, these apps presented practical caregiving 
information to increase the quality of life and support 
caregivers.27 Another study demonstrated that the 
apps designed for AD mainly have information about 
caregiving and disease management. Only a few apps 
offer prevention, early detection, disease monitoring, 
financial and legal issues, and organization promotion.28 
Apps designed only for AD caregivers have features that 
mainly include tracking patients, daily task management, 
and monitoring patients and their surrounding 
environment. Besides, some apps provide mental support 
for caregivers, educational information, and a platform for 
communication of caregivers with each other.29

We used the online app maker named Puzzley 
for developing the app. Other studies used different 
programming languages to design the mobile health 
apps.30,31 However, Puzzley enables users to create their 
Android app quickly without programming knowledge.

App Evaluation
The results of app evaluation using MARS showed that 
the app had higher quality in terms of information and 
lower quality in terms of aesthetics. Compared to our 
study, other studies that have reviewed and evaluated the 
quality of apps in dementia27 and AD28 using MARS have 
revealed that apps have higher quality in functionality and 
lower quality in engagement. These differences may be 
because the two mentioned studies have evaluated several 
apps, while our study evaluated only a designed app. 
The information used in the app that we designed was 
gathered from standard and reliable resources and proved 
by Alzheimer’s specialists.24 Since we tried to consider the 
users’ needs in designing the app, the engagement section 
could gain an acceptable mean score compared to other 

Table 4. Results of the app evaluation with QUIS

Questions about each section Mean (SD)

Overall reaction to the app

General use of the app 8.30 (0.11)

Ease of use of the app 8.68 (1.51)

How the user feels about using the app 8.35 (1.23)

General design of the app 8.50 (1.64)

Consistent use of the app 7.78 (0.26)

Settings feature of the app 7.52 (1.30)

Total 8.18 (1.09)

Screen

Reading characters on the screen 8.91 (0.80)

Using clear statements to simplify tasks 8.54 (0.16)

Organization of information 7.90 (1.45)

Sequence of screens 8.55 (1.20)

Total 8.47 (0.90)

Terminology and information used in the app

Use of terms throughout the system 7.58 (0.25)

Task-related terminology 8.20 (1.30)

Position of messages on the screen 8.68 (1.82)

Prompts for input 7.95 (0.60)

App messages to complete user’s tasks 7.84 (1.70)

Error messages 8.91 (0.82)

Total 8.19 (1.08)

Learning

Learning to operate the system 7.96 (1.22)

Exploring new features by trial and error 8.99 (0.55)

Remembering names and use of commands 8.65 (0.21)

Straightforward task performance 7.43 (0.11)

Help messages on the screen 8.25 (1.90)

Supplemental reference materials 7.60 (1.10)

Total 8.15 (0.85)

App capabilities

App speed 8.12 (0.71)

System reliability 8.53 (0.25)

Number of app specifications 8.90 (1.40)

Correcting user’s mistakes when inputting data 7.91 (1.13)

Designed for all levels of users 8.26 (0.42)

Total 8.34 (0.78)

Total 8.26 (0.92)
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studies. Aesthetic criteria include graphics, layout, and 
visual appeal. Our app could not get a high mean score in 
terms of aesthetics. Since aesthetics is one of the factors in 
the acceptability and continuity use of a mobile app,32 it 
should be considered and improved for this app.

The results of app evaluation using QUIS showed that 
users had the highest satisfaction with the screen and the 
lowest satisfaction with the learning capabilities of the 
app. Similar to this study, a work that evaluated a self-
care app for multiple sclerosis with QUIS showed that the 
“screen” and “learning” sections achieved the highest and 
lowest mean scores, respectively.30 As a usability principle, 
information required to use the app should be noticeable 
and accessible when needed, and users should not have 
to remember information for using different parts of the 
app. Moreover, the help section should be provided in 
an app design to support users in completing their tasks 
efficiently.33 Since these principles affect users’ satisfaction 
in using the app, they should be considered in the app 
design. Moreover, the use of some principles, such as 
Myer’s multimedia principles that focus on several points 
in designing educational multimedia, can affect more 
involvement and improve learning.34 

This study has a limitation. The app development 
was performed only on the Android operating system. 
The Android operating system has covered most of the 
mobile operating system’s market.35 Nevertheless, to be 
more popular, it would be better to develop the app on 
iOS as well.

Conclusion
To the best knowledge of the authors, this study was 
the first one that focused on the development and 
evaluation of a mobile app for assisting Alzheimer’s 
caregivers during the COVID-19 pandemic. Since this 
app was designed based on user’s needs and covered both 
information about Alzheimer’s and COVID-19, it can be 
helpful for caregivers in terms of doing their tasks more 
efficiently. The evaluation results of the designed app also 
showed that this app was at a good level in terms of quality 
and user satisfaction.
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