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Technical Note

ABSTRACT
Preeclampsia is one of the most common complications of pregnancy that is very dif-
ficult to control and manage during the outbreak of COVID-19. One way to control 
and manage this disease is to use self-care applications. Therefore, the aim of this 
study was to design and develop a mobile-based application to facilitate self-care for 
women, who suffer from pregnancy poisoning in the COVID-19 pandemic. This study 
was conducted in two stages: In the first stage, according to the opinion of 20 ob-
stetricians and pregnant women, a needs assessment was performed. In the second 
stage, based on the identified needs, the application prototype was designed and then 
evaluated. For evaluation, 20 pregnant women were asked to use the application for 10 
days. QUIS questionnaire version 5.5 was used for evaluation. Descriptive statistics 
and mann-whitney test in SPSS software version 23 were used for data analysis. Out 
of the 66 information needs that were identified via the questionnaire, 58 were con-
sidered in designing the application. Features of the designed application were placed 
in 5 categories: User’s profile, lifestyle, disease prevention and control, application 
capabilities and user’s satisfaction. The capabilities of the application consist of in-
troducing specialized COVID-19 medical centers, search for the location of medical 
centers and doctors’ offices, drug management, drug allergies, self-assessment, stress 
reduction and control, nutrition and diet management, sleep management, doctor’s ap-
pointment reminders, communication with other patients and physicians, application 
settings. Pregnant women rated the usability of the application at a good level. The 
designed application can reduce the anxiety and stress due to preeclampsia feel and 
also improve their knowledge as well as attitude towards the COVID-19 pandemic and 
preeclampsia. 
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Introduction

Preeclampsia is one of the most fear-provoking complications in 
pregnancy, which often occurs as hypertension and proteinuria 
during the third trimester. This complication can progress rapidly 

and cause serious complications such as maternal and fetal death [1]. The 
emergence of preeclampsia is often associated with high blood pressure 
and various organ failures such as kidney, liver and lung dysfunctions 
[2]. Since in pregnancy, mothers’ immune and cardiopulmonary systems 
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undergo physical changes, managing and con-
trolling preeclampsia have become even more 
challenging during the COVID-19 pandemic 
as if these mothers become infected by respi-
ratory viruses like COVID-19 and thus their 
preeclampsia will worsen [3]. Using self-care 
guidelines can be a promising solution to pre-
vent or overcome respiratory diseases, espe-
cially COVID-19 [4]. 

Pregnancy self-care has been defined as the 
observance of principles and care programs, 
maintaining maternal and fetal health dur-
ing pregnancy, childbirth, and the postpartum 
period [5]. Self-care activities can reduce the 
risk of Covid 19 and improve the quality of 
life [6]. Mobile phones are one of the most sa-
lient technological devices that have offered 
self-care services to pregnant women during 
the pandemic. Over the recent years, mobile 
technologies have been widely used to provide 
and/or receive pregnancy healthcare services 
[7]. Many people use smartphones as a prima-
ry means to access healthcare information and 
manage their health. During their pregnancy 
and postpartum period, pregnant women in-
creasingly rely on social media and mobile ap-
plications to access informative resources and 
health services that would facilitate self-care 
and infant care processes for them [8]. Besides 
instant accessible healthcare information, mo-
bile health applications improve interactions 
with the healthcare system [7]. These pro-
grams provide reliable accurate information to 
their users whenever and wherever they need, 
manage users’ health and promote a healthy 
lifestyle [8]. Self-care applications have re-
moved spatial and temporal barriers that most 
healthcare providers encounter when attempt-
ing to offer quality services [9]. 

To our knowledge, no study has yet been 
conducted to design a proper mHealth ap-
plication, facilitating self-care for pregnant 
women, who suffer from preeclampsia in the 
COVID-19 pandemic. Therefore, the aim of 
this study was to design, develop, and evaluate 
such an application, leading to proper useful 

self-care guidelines for pregnant women.

Material and Methods
This study is conducted based on two steps, 

as follows: 
1. Information needs and capabilities re-

quired to design the application
In the first stage, the necessary information 

and feature needed in designing a mobile-
based application of self-care for pregnant 
women, who suffer from preeclampia during 
COVID-19 prevalence, were investigated. 
The research sample at this stage consisted 
of two groups of obstetricians and pregnant 
women(with/without preeclampsia,and with/
without COVID-19 infection). In the group of 
physicians, all 17 physicians working in hos-
pitals and medical centers affiliated to Kerman 
University of Medical Sciences were invited 
to participate in the study. In the group of 
pregnant women, 20 people were invited. Ten 
doctors and 10 pregnant women agreed to par-
ticipate in the study. 

A five-Likert scale questionnaire was de-
signed based on the information gathered from 
other studies, conducted on perfoming self-
care against COVID-19 [10-15], pre-eclamp-
sia and pregnancy [16-18]. We also used the 
following online websites to design the ques-
tionnaire: World Health Organization (WHO), 
Obsessive Compulsive Disorder (OCD) foun-
dation, and Centers for Disease Control and 
Prevention (CDC) [19-21]. By this question-
naire, the opinion of obstetricians and preg-
nant women about the importance of informa-
tion needs and data elements needed to design 
the application was obtained. 

The first part of the questionnaire included 
the participants’ demographic information. 
Other questions were placed in the following 
four categories: user’s profile (11 questions), 
lifestyle (8 questions), disease prevention and 
control (24 questions), application capabilities 
(14 questions), and user’s satisfaction (9 ques-
tions). The questionnaire designed for preg-
nant women and physicians was similar. 
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The face and content validity of the ques-

tionnaire was assessed and confirmed by 6 
experts (3 medical informatics specialists and 
3 obstetricians). The questionnaire was an-
swered by 20 individuals (10 obstetricians and 
10 pregnant women), and its reliability was 0. 
896 based on Cronbach’s alpha. 

Between December 16th to 30th, 2020, the re-
searcher distributed the questionnairs among 
the participants and later collected them. 
Mann-whitney’s test was used for data analy-
sis using SPSS software version 23. According 
to mann-whitney’s test, only those education-
al-informative needs and application capabili-
ties, which had obtained p>0.005, were con-
sidered in designing the application. 

2. Design and evaluation the application 
prototype

In the second stage, based on the required in-
formation and expected capabilities that were 
determined and approved in the first stage, a 
mobile-based application was designed. The 
application was designed via Java program-
ming language in an Android Studio program-
ming environment. After designing the ap-
plication, its usability was assessed to detect 
any possible issues. To complete this stage, 20 
pregnant women were invited to share their 
opinions, from which 15 accepted to partici-
pate in the evaluation. 

To perform the evaluation, firstly the appli-
cation was installed on the participants’ mobile 
devices. Secondly, the participants were asked 
to use the application over the next ten days. 
After that, participants were asked to express 
their opinions about the application, later as-
sessed via Questionnaire for User Interaction 
Satisfaction (QUIS) (version 5.5) [22]. 

By reference to previous studies, the valid-
ity and reliability (0.94) of this questionnaire 
were confiremd validity [23]. The QUIS ques-
tionnaire here had six categories:1-the partici-
pants’ demographic information, 2-the overal 
reaction to the app, 3-the screen (4 questions), 
4-the terminology and information used in ap-
plication, 5-the learning, and finally the 6-the 

application capabilities. This questionnaire 
was designed based on the 10-point Likert 
scale. Scores 0-3 in this questionnaire were 
classified as poor, 3. 1-6 as intermediate, and 
6. 1-9 as good. The results obtained at this 
stage were analyzed by means of descriptive 
statistics in SPSS software version 23, where 
means and standard deviation were also cal-
culated. 

Technical presentation
The results from both previous steps are pre-

sented below. 
1. Information needs and capabilities re-

quired to design the application
Most participants (pregnant women’s and 

obstetrician) in this phase were between 41-50 
years old and had between 6-11 years of work 
experience. In pregnant women’s group, 4 par-
ticipants (40%) were infected by COVID-19 
and 3 (30%) were infected by preeclampsia. 
Also, 50% of these participants had one or two 
previous pregnancies. 

The following 5 categories were considered 
in identifying information needs and deter-
mining application capabilities: User’s profile, 
lifestyle, disease prevention and control, ap-
plication capabilities and user’s satisfaction. 
Table 1 demonstrates the participants’ opin-
ions on the necessity of considering these ele-
ments in designing the application. According 
to Table 1, the user’s profile was the only cat-
egory whose eight data elements (i. e. national 
ID number, age, weight, height, education, oc-
cupation, address, and contact number) earned 
a p-value <0.05. These data elements were not 
considered in the application design. 

Among all 66 considered elements, all 58 
data elements in 5 categories with a p-val-
ue>0.05 were considered in designing the 
application. Eight data elements were also re-
moved.

2. Design and evaluation the application 
prototype

In the second stage of this study, a self-care 
application was designed based on the ob-
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Categories Data Elements
From both pregnant 

women and obstetrit-
cian’s perspectives

p-value

U
se

r’s
 p

ro
fil

e

Name and surname 0.77

National ID number 0.02

Age 0.02

Weight 0.04

Height 0.01

Education 0.04

Occupation 0.04

Address 0.03

Contact number 0.02

History of underlying diseases 0.58

History of having preeclampsia 0.59

Li
fe

st
yl

e

Physical exercise 0.93

Sleep 0.24

Proper nutrition and a healthy diet during the COVID-19 pandemic 0.67

Mental and spiritual health during pregnancy 0.25

Family and family interactions 0.56

Smoking, hookah and alcohol consumption 0.07

Pregnant women’s stress management 0.07

Emotional relations 0.24

Pr
ev

en
tio

n 
an

d 
co

nt
ro

l

Introducing and explaining COVID-19 0.06

preeclampsia symptoms 0.06

Preeclampsia complications 0.31

COVID-19 symptoms 0.20

COVID-19 complications 0.35

COVID-19 transmission from mother to fetus 0.63

COVID-19 and preeclampsia during pregnancy and lactation 0.53

COVID-19 prevention 0.15

Preeclampsia prevention 0.36

Personal hygiene 0.38

Smoking, hookah and alcohol consumption during pregnancy and COVID-19 0.85

Proper methods for connecting with others 0.95

Harmful aspects of using prevention methods like wearing masks, using sanitizers. 0.28

methods to avoid stressful COVID-19 environments and relations 0.94

Maintaining proper nutrition and a healthy diet during COVID-19 prevalence 0.21

Maintaining proper nutrition and a healthy diet when having preeclampsia 0.25

Introducing methods to maintain mental health when infected by COVID-19 or having preeclampsia 0.41

Primary measures to be performed when infected by COVID-19 or having preeclampsia 0.99

Introducing methods to reduce or maintain weight during pregnancy 0.27

Performing regular pregnancy examinations 0.24

Stressing the significance of pregnancy care 0.37

Home quarantine 0.27

Obtaining reliable news and information 0.68

Regular use of medicine 0.61

Table 1: The participants’ expectations of the application in terms of its information and capabilities 
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tained results from the needs assessment per-
formed in stage one (Figure 1). In the user’s 
profile category, users record their demo-
graphic and clinical information. The lifestyle 
category offers self-care recommendations to 
the user. In “Disease prevention and control”, 
in addition to introducing and explaining CO-
VID-19 to pregnant women, suffering from 
preeclampsia, different prevention and con-
trolling methods are provided to users based 
on specialists’ recommendations and reliable 
scientific information in order to help them 
learn how to avoid and/or manage COVID-19 
and preeclampsia by preforming proper self-
care and self-management processes. 

The “Application capabilities” category con-
sists of 14 data elements, which are described 
below. 

When specialized medical centres are intro-

duced, a database has been set in this applica-
tion, containing a list of the medical centers 
and doctors that are available in each prov-
ince. Users can easily access their desired in-
formation by searching the province, city or 
doctor’s name. 

In “managing medication intake” and 
“stressing the significance of regular medica-
tion intake” (Figure 2), it is possible to record 
the user’s medications, their doses, and time 
of intake. Also, setting reminders, viewing a 
list of previous reminders and medications, 
and accessing educational videos on regular 
medication intake are possible. Here, the users 
can record their medical allergies and list all 
the medications to which she has shown an al-
lergic reaction. This will also cause her to pro-
vide this information to her physician if nec-
essary. In “self-assessment”, users can record 

Categories Data Elements
From both pregnant 
women and obstetri-
tcian’s perspectives

p-value

A
pp

lic
at

io
n 

ca
pa

bi
lit

ie
s

Introducing specialized COVID-19 medical centers 0.77

Ability to search the location of medical centers and physicians’ offices 0.90

Managing medication intake 0.92

Stressing the significance of regular use of medicine 0.35

Ability to record medical allergies 0.11

Self-assessment 0.16

Stress reduction and control 0.95

Nutrition and diet management 0.44

Sleep management 0.55

Contacting physicians 0.53

Doctor’s appointment reminder 0.59

Connecting with other users 0.93

Searching through available educational material 0.41

Application settings 0.77

U
se

r’s
 s

at
is

fa
ct

io
n

Avoiding the display of massive information in one single page 0.50

Avoiding the use of small icons 0.66

Ensuring well readability of text on the display 0.56

Use of magnifying capability 0.53

Use of transparent terms and phrases to facilitate user’s tasks 0.47

Proper arrangement of application information 0.15

Position of appearing messages on the display 0.62

Providing alerts to record essential information 0.17

Relating the content of messages to the performed tasks 0.04
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the severity of their side effects along with the 
time and date of occurrence. They can keep a 
history of previous self-assessments to pres-
ent later to their physician as well. In “stress 
reduction and control”, users can mark their 
stress level by selecting one of the low, me-
dium and high stress level options in the appli-
cation. By selecting the medium or high level, 
educational videos related to stress reduction 
and control, relaxing music and hopeful mes-
sages and strategies for overcoming stress are 
provided to the user. 

Users are able to record accurate informa-
tion about their physical conditions in the “nu-
trition and diet management” section, which 
covers areas such as the users’ daily diets, 
main meals, used snacks, consumed calo-
ries, and the exact time of food intake. This 
will help them to better track and control their 
weight. After recording relevant information, 
the user will receive reminders and messages 
for timely consumption and weight loss and 
control (Figure 3). In “sleep management”, the 

Figure 1: The main page of the self-care 
application for pregnant women with pre-
eclampsia against COVID-19. 

Figure 2: Managing medication intake Figure 3: Nutrition and diet management 
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user can record her wake up time and plan a 
proper and stress-free sleep pattern at differ-
ent time intervals. Also, some helpful videos 
and materials are provided here to signify the 
benefits of getting adequate sleep. 

In “contacting physicians”, a list of doctors, 
the locations of their offices and contact infor-
mation are provided. In “doctor’s appointment 
reminder”, the user is able to record the exact 
time of her doctor’s appointment, the doctor’s 
name, the location of the medical center, and 
also a description of the appointment. Based 
on the recorded date, periodic reminders are 
given to the user. In “connecting with other 
patients”, users can join a group on WhatsApp 
or Telegram, where they can discuss different 
issues and interact. Here, a number of physi-
cians volunteer for group admins in order to 
provide helpful services to pregnant mothers. 
In “searching educational material”, users can 
search and retrieve the information they need 
in the application. In “application settings”, 
users can change some default settings such as 
the font, size and color of text. 

Finally, in the “user’s satisfaction” category, 
pregnant women expressed their positive opin-
ion about the 9 data elements. They believed 
that these data elements would make the ap-
plication easy and consistent to use. 

In the application evaluation stage, user’s 
satisfaction with the designed self-care appli-
cation and its applicability were assessed. In 
this phase, most pregnant women were 20-30 
years old, and had a bachelor’s degree that 6 
were infected by COVID-19 and 2 had pre-
eclampsia at the time of conducting this study. 
Table 2 shows women’s opinions on self-care 
application usability and user’s satisfaction. 
As observed, an average above 6 was obtained 
in all assessed dimensions. Thus, the users be-
lieved that the usability of the application was 
at a “good” level. 

Discussion
In the present study, a mobile-based appli-

cation was designed and evaluated for self-

care of pregnant women suffering from pre-
eclampsia during the COVID-19 pandemic. 
Obstetricians and pregnant women, who had 
participated in this study, had confirmed all 
data elements related to user’s lifestyle, dis-
ease prevention and control, application ca-
pabilities, and user’s satisfaction. Also, the 
user’s profile was the only section whose eight 
data elements, i. e. national ID number, age, 
weight, height, education, occupation, address, 
and contact number were not considered in the 
application design. Out of the total of 66 data 
elements, divided into 5 categories, 58 were 
considered in designing the application. 

In the present study, as in other studies, the 
essential information and required capabilities 
related to self-care were presented in the fol-
lowing 5 categories: user’s profile, lifestyle, 
disease prevention and control, application 
capabilities and user’s satisfaction. In a study 
conducted by Saeidnia et al. [24], they classi-
fied the needs of their self-care system into the 
following four categories: “demographic in-
formation, clinical needs, self-care strategies 
and technical characteristics”. They did not 
however, design or assess a certain applica-
tion in their study and their focus was merely 
on conducting an assessment to design appli-
cations, concentrated on COVID-19 without 
considering any other diseases. Chaudhry et 
al. [25] designed, developed and later assessed 
an application for low-income pregnant wom-
en. In this study, features such as tracking re-
ferrals, data sharing among service providers, 

Preeclampsia Self-care App during the COVID-19 Prevalence

Table 2: Assessing self-care application us-
ability and user’s satisfaction

Assessed aspects Mean (±SD)
Overall reaction to the app 7.12 (±1.46)

Screen 7.32 (±1.55)
Terminology and information used 

in application 7.56 (±1.34)

Leaning 7.87 (±0.99)
App capabilities 7.43 (±0.78)

Total 8.30 (±1.27)
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calendars and reminders for pregnant women, 
coordination with prenatal care coordinators 
(PNCCs), trackers for specific health indi-
cators and an educational library were used. 
Nine pregnant women used the Computer Sys-
tem Usability Scale (CSUS) questionnaire to 
assess its usability [25]. Sajjad et al. [26] de-
signed the +Baby application to help and sup-
port pregnant women in Pakistan. By the use 
of this application, women could record their 
health history by means of different charts, 
record their prayers, a section on prayers, 
Quranic chapters and verses, keep track of 
their weight and daily food intake for example 
the sufficient amount of fruit and vegetables 
consumed per day, find answers to local myths, 
misconceptions, and Islamic FAQs, use a 
physical exercise program (recommended by 
a gynecologist based on the woman’s condi-
tion and stage of pregnancy), find instructions 
on how to perform the exercises, use a push 
notification system to do different tasks, use a 
baby tracker; and review a quick guide (tips) 
helping pregnant women to avoid risky behav-
iors. Fourteen pregnant women evaluated the 
usability of +Baby through interviews [26]. 

Some studies have emphasized the signifi-
cance of self-care during pregnancy and/or 
during the COVID-19 pandemic. These stud-
ies, however, have not specifically focused on 
designing, developing, and assessing a self-
care application for pregnant women. Mc-
Intyre [5] stated that taking self-care measures 
during pregnancy can ensure maternal and 
fetal health during pregnancy, childbirth, and 
postpartum period. Pregnant women should 
take care of themselves during their pregnan-
cy to ensure their own health and that of their 
babies. Moradi et al. [11] evaluated the use of 
self-care strategies by women with gestational 
diabetes mellitus (GDM) during COVID-19. 
Their findings showed that following self-
care programs can improve maternal and fetal 
health status in women suffering from GDM. 
Moreover, appropriate self-care guidelines 
can be considered as practical approaches to 

reduce the spread of COVID-19 and improve 
the quality of life. 

All of the abovementioned studies have em-
phasized on the significance of performing 
self-care during pregnancy and/or during the 
COVID-19 outbreak. None of these studies, 
however, have designed and developed a self-
care application for pregnant women to protect 
them against COVID-19. To sum, these stud-
ies have investigated issues like the benefits of 
performing self-care during pregnancy [5], the 
nature of pregnancy-related applications [27], 
the effects of education on improving self-care 
processes [28], self-care strategies for women 
with GDM during the COVID-19 pandemic 
[11], and/or self-care guidelines for individu-
als, infected by COVID-19 without any need 
to hospitalization [4]. 

Given the above studies, none of the stud-
ies have focused on designing, developing, 
and evaluating a mobile-based application 
for self-care of pregnant women during CO-
VID-19. Although there is a incremental need 
and desire to use mHealth applications to sup-
port pregnant women, but these needs have 
not been well considered by governments, 
organizations and health centers. Self-care 
guidelines can be a useful solution to prevent 
COVID-19 and manage its complications [4]. 
These self-care guidelines will be more effec-
tive for users when they are provided through 
technology. Various technologies, especially 
mobile-based technologies, are usually cre-
ated to elevate public knowledge and improve 
their self-care and self-management abilities. 
When public knowledge increases and self-
care and/or self-management skills improves, 
a change will occur in the public’s lifestyle 
and behavior patterns, resulting in an eventual 
improvement of the health status. 

The limited number of participants, in the 
needs assessment and evaluation phase and 
the short time to evaluate the application (ten 
days), were the limitations of this study. It is 
recommended that future studies should be 
carried out on a larger number of participants 

Khadijeh Moulaei, et al
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during a longer time span. Another limitation 
of the study was that the designed application 
could only be installed on mobiles with An-
droid operating systems. Applications can be 
designed to be installed on other mobile oper-
ating systems (e. g. iOS). Therefore, they will 
be used by more users.

Conclusion
In this study, a mobile-based application to 

facilitate self-care in pregnant women, suffer-
ing from preeclampsia during the COVID-19 
pandemic, was designed, developed and eval-
uated. By providing different services, options 
and capabilities for the user, the application 
helps to reduce pregnant women stress. The 
application can also increase users’ knowledge 
and better their attitude towards COVID-19 
and preeclampsia. When pregnant mothers’ 
knowledge and attitude is improved, their self-
care and self-management processes will also 
better, resulting in ultimately a less challeng-
ing pregnancy and delivery. The application 
will also reduce frequent personal attendances 
to doctors’ offices, reduce physician’s work-
load, save their time, and reduce the possible 
risk of becoming infected by the COVID-19 
for both patients and physicians.
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