
Vol.:(0123456789)1 3

Maternal and Child Health Journal (2021) 25:1057–1068 
https://doi.org/10.1007/s10995-021-03162-y

Use of Mobile Applications by Pregnant Women and Levels 
of Pregnancy Distress During the COVID‑19 (Coronavirus) Pandemic

Sultan Özkan Şat1   · Şengül Yaman Sözbir1

Accepted: 21 April 2021 / Published online: 30 April 2021 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract
Objective  Pregnancy and postpartum periods require continuity in care and counseling. During the pandemic process, tel-
emedicine and telenursing applications have been used to meet the need for healthcare throughout the world, and skills in 
this area have been developed. This study aimed to identify the use of mobile applications by pregnant women in receiving 
health information, counseling, and healthcare during the COVID-19 pandemic and their distress levels during pregnancy.
Methods  This research was a descriptive cross-sectional study. The study was designed as an online survey administered 
between August 2020 and November 2020 via a questionnaire and the Tilburg Pregnancy Distress Scale (TPDS). A total 
of 376 women agreed to participate in the study. Women were included if they were literate, had a gestational age of ≥ 12th 
weeks, and accommodated within the Republic of Turkey’s boundaries.
Results  A total of 77.9% of participants reported using pregnancy-related mobile applications during the pandemic. The 
mean total Tilburg Pregnancy Distress Scale score was 24.09, and 37.2% of the participants were found to be at risk for high 
distress according to the cut-off point. There was a significant difference between the change in receiving health services and 
the anxiety about coronavirus transmission and the Tilburg Pregnancy Distress Scale total score. (p ≤ 0.05).
Conclusions  This study helped understand the pandemic’s impact on pregnancy distress and usage of mobile health appli-
cations by pregnant women during the pandemic. Also, our results indicate that a decrease in pregnant women receiving 
health services during this period. Mobile health applications appear to be usable for prenatal follow-ups because mobile 
applications are common among pregnant women during the COVID-19 pandemic.
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Significance

What is already known on this subject? With the rapid 
spread of COVID-19, both people’s daily life and health 
systems have been affected. This situation has revealed the 
need for telehealth services. Besides, a limited number of 
studies in the literature explore the impact of COVID-19 
on pregnant women’s distress levels. What this study adds? 
Findings from this study revealed that one-third of the preg-
nant women were at risk for pregnancy distress. More than 

three-quarters of the pregnant women used mobile applica-
tions related to pregnancy during the COVID-19 pandemic. 
Our study findings suggest that mobile health applications 
may be effective and usable tools to provide uninterrupted 
prenatal care during the COVID-19 pandemic.

Introduction

Following the COVID-19 pandemic caused by a new type 
of coronavirus called SARS COV-2, the delivery of and 
access to healthcare services have significantly changed 
(Fryer et al., 2020). Strategies for preventing the COVID-
19 pandemic, such as social distance, quarantine, and iso-
lation, have led to difficulties in providing and receiving 
healthcare in this process (Turrentine et al., 2020). Almost 
all hospitals in Turkey have been turned into pandemic hos-
pitals, resulting in fear of getting infected with COVID-19 
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among patients who want to receive healthcare from these 
hospitals. Besides, the postponement of non-urgent health 
service requests to avoid the increase in the hospital and staff 
burden has increased people’s concerns about their health 
conditions.

Pregnancy is a period of life in which women experience 
physiological, social, and psychological changes (Taşkın, 
2016). The pregnancy period can be associated with psycho-
logical distress due to these changes. Psychological distress 
is often defined as depression, anxiety, and stress (Furber 
et al., 2009; Schuurmans & Kurrasch, 2013). Psychological 
distress during pregnancy can result from many factors, such 
as family relationships, marital relationships, employment 
status, negative life experiences, difficulties and needs result-
ing from pregnancy, lack of social and emotional support 
during pregnancy, and social isolation (Çapık et al., 2015). 
Concerns about getting infected with COVID-19 and the 
prevention strategies from COVID-19 consisting of meas-
ures, such as social distance, quarantine, and isolation, pose 
risks to women with pregnancy in this period in terms of 
pregnancy distress.

Pregnancy and postpartum periods require continuity 
in care and counseling (Fryer et al., 2020; WHO, 2020a, 
2020b). At the same time, these periods are sensitive peri-
ods where the line between illness and health becomes thin-
ner. Therefore, while ensuring continuity in care and coun-
seling, protecting this group from pregnancy distress and 
the risks of the COVID-19 pandemic is crucial (Dashraath 
et al., 2020; Fryer et al., 2020; Rasmussen et al., 2020). This 
situation has also increased the need for distance healthcare 
provision. Mobile health applications, which can be easily 
obtained through virtual application markets, have become 
an essential tool in meeting this need (Aziz et al., 2020; 
Fryer et al., 2020).

During the pandemic process, telemedicine and telenurs-
ing applications have been used to meet the need for health-
care throughout the world, and skills in this area have been 
developed (ACOG, 2020; Nanda et al., 2020). Especially in 
pregnancy and postpartum follow-up and care, telehealth 
programs have been created, widely used (Dashraath et al., 
2020; Rochelson et al., 2020). Besides, a study has shown 
that telehealth applications are applicable in providing pre-
natal care (Aziz et al., 2020). In addition to these, leading 
international institutions, such as the American College of 
Obstetricians and Gynecologists and the Royal Australian 
and New Zealand College of Obstetricians and Gynecolo-
gists, recommend the use of telehealth applications in main-
taining the prenatal and postnatal care of women with preg-
nancy (ACOG, 2020; RANZCOG, 2020). For this reason, 
this study was aimed to identify the status of using mobile 
health applications by pregnant women in receiving health 
information, counseling, and healthcare during the COVID-
19 pandemic and their distress levels during pregnancy.

Methods

Research Design

This study used a descriptive, cross-sectional design. The 
study was carried out using an online survey via social 
media (Twitter®, Instagram®, Facebook®, Whatsapp®).

Study Population and Sample

The population of the study consisted of all women with 
pregnancy throughout Turkey during the COVID-19 pan-
demic. The sample size was calculated using the unknown 
population sampling calculation formula (n = t2pq/d2) 
(Sümbüloğlu & Sümbüloğlu, 2012). In this context, the 2018 
Turkey Demographic and Health Survey data was used as a 
reference to represent the Turkey population (TDHS, 2018, 
p.62). Accordingly, the sample size was calculated to be 358 
pregnant women (p = 0.37, q = 0.63, d = 0.05, and t = 1.96). 
The study was completed with a total of 376 participants 
who accommodated within the boundaries of the Republic 
of Turkey, had a gestational age of ≥ 12th weeks, was liter-
ate, and volunteered to participate in the study.

Data Collection Tools

An online questionnaire form created by the researchers and 
the Tilburg Pregnancy Distress Scale were used to collect 
the data.

The Online Survey Form

This form, which the researchers developed, consists of 42 
items aiming to determine data about participants’ socio-
demographic characteristics (i.e., age, education level), 
obstetric features (i.e., gravida, gestational weeks), and 
features of using mobile applications (i.e., using mobile 
applications, the purpose of using the applications, and the 
frequency of use).

The Tilburg Pregnancy Distress Scale (TPDS)

This scale was developed by Pop et al. (2011) to determine 
pregnancy distress (stress, anxiety, depression). The Turk-
ish validity and reliability study of the scale was conducted 
by Çapık and Pasinlioğlu (2015). In the validity-reliability 
study of the scale, Cronbach’s alpha value was found as 0.83. 
In our study, Cronbach’s alpha value of the scale was found 
as 0.76.

The scale has a total of 16 items and a 4-point Likert type 
structure. Each item on the scale is graded with options, 
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such as “very often” (0 points), “quite often” (1 point), 
“occasionally” (2 points), and “rarely or never” (3 points). 
Items 3, 5, 6, 7, 9, 10, 11, 12, 13, 14, and 16 on the scale 
are reversely coded. The lowest and highest scores obtained 
from the overall scale are 0 and 48, respectively. The scale 
has two sub-dimensions: “negative affect” and “partner 
involvement”. The negative affect sub-dimension is made 
up of items 3, 5, 6, 7, 9, 10, 11,12,13,14, and 16. The lowest 
and highest scores from this sub-dimension range between 0 
and 33. The partner involvement sub-dimension consists of 
items 1, 2, 4, 8, and 15. The scores from this sub-dimension 
vary between 0 and 15.

The scale is administered to women with a gestational 
age of ≥ 12th weeks. The scale has a certain cut-off point. 
A total score of 28 and above enables making a diagnosis 
of women with pregnancy at risk for distress (depression, 
anxiety, and stress).

Procedure

The study was carried out online during the COVID-19 pan-
demic between August and November 2020. In this context, 
the online survey was spread first by reaching out to people 
following the researchers’ social media accounts. The online 
survey link was also shared on social media accounts about 
pregnancy and birth, and thus, women with pregnancy fol-
lowing these pages were reached. Responding to the online 
survey took approximately 10–15 min for each participant.

Data Analysis

Data were analyzed using SPSS 23.0 (Statistical Package for 
Social Sciences, version 23.0, for Windows) software pack-
age. A Kolmogorov–Smirnov test was used to test whether 
the data were normally distributed. Descriptive statistical 
methods such as the mean, standard deviation, number, per-
centage, and the Student’s t-test and chi-square tests were 
used to analyze the data.

Multiple logistic regression was used to calculate to identify 
factors associated with mobile applications usage of pregnant 
women and level of pregnancy distress. A few steps were 
taken to identify these factors. First, we used forward stepwise 
regression to remove those variables with p values > 0.05. Sec-
ond, age, education level, working status, economic status, the 
longest place of residence during the COVID-19 pandemic, 
gestational week, gravida, previous pregnancy loss, the desired 
status of current pregnancy, type of getting pregnant, status of 
experiencing any complications in the current pregnancy, risky 
pregnancy situation, the situation of worrying about coronavi-
rus transmission and change in health service receiving during 
the COVID-19 pandemic were included in the models. Finally, 
we included age, education level, and status of experiencing 
any complications in the current pregnancy as independent 

variables in the multiple regression model to predict mobile 
application usage. Similarly, we included the longest place of 
residence during the COVID-19 pandemic, the status of expe-
riencing any complications in the current pregnancy and wor-
rying about coronavirus transmission as independent variables 
in the multiple regression model to predict pregnancy distress.

The Ethical Aspect of the Study

At the outset, the permission of the Turkish Republic Sci-
entific Research Platform of the Ministry of Health was 
obtained to carry out a study related to the pandemic pro-
cess. The University Ethics Committee’s approval was 
obtained (Research Code No: 2020-497). The study has been 
performed following the ethical standards laid down in the 
1964 Declaration of Helsinki and its later amendments. Dur-
ing the online survey implementation phase, the participants 
were first supplied with a page giving information about 
the study. They read this information on the page first, and 
then they started the survey after checking a checkbox that 
indicated they agreed to participate in the survey. All partici-
pants gave their informed consent before their inclusion in 
the study. No personal information was requested from the 
participants. Their responses were considered anonymous, 
and the researchers did not see whom the answers belonged 
to. All data obtained from the participants were kept con-
fidential and stored at an e-mail address accessible only to 
researchers.

Results

Demographic and Obstetric Characteristics

Table 1 shows the demographic and obstetric characteristics 
of the participants. The mean age of the participants was 
27.6 ± 4.74, ranging between 18 and 45. Also, 44.9% were 
high school graduates, 69.9% were not employed, and 55.9% 
perceived a middle economic status level. The participants’ 
mean gestational age was 28.09 ± 8.10 weeks, which ranged 
between 12 and 41. According to the findings, 43.4% of the 
participants were experiencing their first pregnancy, 82.7% 
had not experienced a previous pregnancy loss, 88.6% had a 
planned pregnancy, 97.9% got pregnant naturally, and 71.5% 
did not experience any complications in their current preg-
nancy (Table 1).

Characteristics of the Participants Regarding 
the COVID‑19 Pandemic Process

Participants’ characteristics regarding the COVID 19 pan-
demic process are shown in Table 2. According to the results, 
3.5% of the participants and their relatives of 18.6% had a 
history of COVID-19 infection, 51.3% were very anxious 
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Table 1   Demographic and obstetric characteristics of the participants

Demographic characteristics

X̅ ± SD Min-Max

Age 27.65±4.74 18-45

Education Level Number (n=376) %
 Elementary school 73 19.5
 High school 169 44.9
 Undergraduate or above 134 35.6

Working status
 Yes 113 30.1
 No 263 69.9

Economic status
 Above average 86 22.9
 Average 210 55.9
 Below average 80 21.3

The longest place of residence during the Covid-19 pandemic
 Metropolis 86 22.9
 City 156 41.5
 District 72 19.1
 Village-town 62 16.5

Obstetric characteristics

X̅ ± SD Min-Max

Gestational week 28.09±8.10 12-41

Gravida Number (n=376) %
 1 163 43.4
 2 149 39.6
 3 50 13.3
 4 14 3.7

Previous pregnancy loss
 Yes 65 17.3
 No 311 82.7

Desired status of current pregnancy
 Intended 333 88.6
 Unintended 43 11.4

Type of getting pregnant
 Naturally 368 97.9
 Assisted reproductive techniques 8 2.1

Status of experiencing any complications in the current pregnancy
 Yes 107 28.5
 No 269 71.5

The most common complications*
 Hyperemesis gravidarum 65 61.3
 Hemorrhage 43 40.6
 Pain 33 31.1

Risky pregnancy situation
 Yes 48 12.8
 No 328 87.2

The most common pregnancy risks**
 Gestational diabetes mellitus 14 30.4
 Infection 12 26.1
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about coronavirus transmission, 94.4% had a decrease in 
their receiving healthcare services during the pandemic pro-
cess, and 72.3% were afraid of having no access to health 
services (Table 2).

In our study, the effects of the anxiety about coronavirus 
transmission on daily life were examined. In this context, 
75.9% of the participants reported that they always wore a 
mask while going out, 64.7% expressed that their frequency 
of handwashing increased, 59.7% did not visit anyone, 56.8% 
did not accept guests, 55.9% strictly practiced a 2-m social 
distance rule, and 49.1% did not go out at all (Table 2).

In our study, 89.6% of the participants who stated that 
there was a decrease in the rate of health services they 
received during the pandemic process were afraid of getting 
infected in the hospital, 57.9% said the hospital they visited 
was a pandemic hospital, and 6.8% reported the hospital that 
they visited did not provide pregnancy outpatient services 
(Table 2).

The Characteristics of the Participants’ Mobile 
Application Usage

The characteristics of the participants’mobile application 
usage during the COVID-19 pandemic are shown in Table 3. 
According to the results, 77.9% of participants reported 
using pregnancy-related mobile applications during the pan-
demic, 47% stated that they spent approximately less than 
an average of 60 min for a few days a week, 82.8% reported 
that they used mobile applications to learn about the normal 
changes that can be seen during pregnancy, and 29.5% used 
them to get information about COVID-19 and pregnancy, 
birth, and postpartum process (Table 3).

In our study, 96.5% of the participants stated that using 
mobile applications during the pandemic was beneficial. 
Also, by using mobile applications, 84% wanted to receive 
health services during the pandemic, 97.9% wanted to ask 
questions to a physician/nurse, 72.6% wanted to get coun-
seling via video conferencing, and 91% wanted to exchange 
ideas with women with pregnancy who were in similar situ-
ations (Table 3).

Multiple logistic regression analysis was conducted to 
identify factors associated with pregnant women’s mobile 
application usage. Accordingly, age, education level, and 

status of experiencing any complications in the current preg-
nancy predicted the mobile application usage positively and 
significantly (Table 5).

Results Related to the Pregnancy Distress Levels 
of the Participants

Findings of the participants obtained from the Tilburg Preg-
nancy Distress Scale are shown in Table 4. The mean Tilburg 
Pregnancy Distress Scale’s overall score was 24.09 ± 7.29, 
and 37.2% of the participants were found to be at risk for 
high distress according to the cut-off point (Table 4).

A statistically significant difference was found in our 
study between the change in receiving health services and 
the anxiety about coronavirus transmission and the mean 
Tilburg Pregnancy Distress Scale overall score (p ≤ 0.05). 
Accordingly, the mean scale score of those who stated a 
change in receiving health services increased, and they were 
determined to be at risk for distress. Similarly, the mean 
scale scores of those who expressed their concerns about 
coronavirus transmission also increased, and they were 
found to be at risk for distress (Table 4).

Multiple logistic regression analysis was conducted to 
identify factors associated with pregnancy distress level. 
Accordingly, the longest place of residence during the 
Covid-19 pandemic and the situation of worrying about 
coronavirus transmission predicted the level of pregnancy 
distress positively and significantly. However, experienc-
ing any complications in the current pregnancy negatively 
and significantly predicted the level of pregnancy distress 
(Table 5).

Discussion

The COVID-19 pandemic has rapidly affected the whole 
world and profoundly impacted people’s daily lives and their 
demands for healthcare and the supply of healthcare ser-
vices. Almost all pregnant women (90.4%) in our study were 
concerned about being infected with coronavirus and that 
this situation affected pregnant women’s daily lives. Most 
pregnant women stated that they obeyed protective meas-
ures (mask, distance, and hygiene rules) to protect against 

*Those who stated that she experienced any complications in her current pregnancy answered. n is replicated as pregnant women can choose 
more than one statement
**Those who stated that there was a risky situation in their current pregnancy answered. n is replicated as pregnant women can choose more 
than one statement

Table 1   (continued)

 Blood diseases 10 19.6
 Gestational hypertension 6 13.1
 Small for gestational age 6 13.1
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Table 2   Characteristics of the participants regarding the COVID-19 pandemic process

*n is replicated as pregnant women can choose more than one statement
**Those who expressed concern about coronavirus transmission answered. n is replicated as pregnant women can choose more than one statement
***Those who stated that they receive more healthcare services receiving during the Covid-19 pandemic, answered. n is replicated as pregnant 
women can choose more than one statement
****Those who stated that they receive less healthcare services receiving during the Covid-19 pandemic, answered. n is replicated as pregnant 
women can choose more than one statement

Number %

Situations Experienced During the COVID-19 pandemic* (n = 417)
 I had the COVID-19 (coronavirus) infection 13 3.5
 My relatives had the COVID-19 (coronavirus) infection 70 18.6
 I lost my relatives due to the COVID-19 (coronavirus) infection 9 2.4
 I was laid off during the COVID-19 (coronavirus) pandemic 2 0.5
 My partner was laid off during the COVID-19 (coronavirus) pandemic 14 3.7
 I was subjected to violence from my partner during the COVID-19 (coronavirus) pandemic 1 0.3
 I experienced financial difficulties during the COVID-19 (coronavirus) pandemic process 52 13.8
 I have not experienced any of them 256 68.1

The situation of worrying about coronavirus transmission (n = 376)
 Yes. Too much 193 51.3
 Yes. Very little 147 39.1
 No. Never 36 9.6

The effects of worrying about coronavirus transmission on daily life **(n = 1635)
 I began staying at home 167 49.1
 I did not accept guests at home 193 56.8
 I did not go to visit 203 59.7
 I did not meet with anyone less than 2 m away 190 55.9
 When I needed to go out, I always wore a mask 258 75.9
 I separated our bedroom with my partner 25 7.4
 My hand washing frequency has increased 220 64.7
 I always used gloves when I had to go out 71 20.9
 I did not go to the prenatal follow-ups that I should normally have 50 14.7
 I started to pay more attention to what I eat and drink 93 27.4
 My daily sleep time increased; I started to sleep more than before 50 14.7
 The time I spend on the internet has increased compared to the past 115 33.8

Change in health service receiving during the COVID-19 pandemic (n = 376)
 Yes 235 62.5

• Increased 13 5.6
• Decreased 222 94.4
 No 141 37.5

Reasons for receiving more health care service during the COVID-19 Pandemic ***(n = 15)
 I felt constantly needed health examinations because I was afraid of getting sick 7 53.9
 I constantly had an ultrasound because I was concerned about my infant’s health 8 61.5

Reasons for receiving less health care service during the COVID-19 pandemic ****(n = 361)
 I was afraid of getting COVID-19 infection from the hospital 198 89.6
 The hospital I went to became a pandemic hospital 128 57.9
 The hospital I went to did not provide pregnancy outpatient services 15 6.8
 My doctor had the COVID-19 (coronavirus) infection 4 1.8
 My partner did not allow me to go to the hospital 11 5.0
 I could not go to the hospital because of financial difficulties 5 2.3

Fear of failing to access health services during the Covid-19 Pandemic Process (n = 376)
 Yes 272 72.3
 No 104 27.7
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COVID-19, about half of them did not go out during this 
period, and more than half of them avoided socializing by 
canceling visits and guest admissions. Thirteen participants 

(5.6%) in the study stated that they received more health 
services during this period due to anxiety about their health 
status. These pregnant women stated that they felt they 

Table 3   The Characteristics of the participants’ mobile application usage

*Those who stated that they used a mobile application answered. n is replicated as pregnant women can choose more than one statement
**Those who stated that they used a mobile application answered

Number %

Mobile application usage during the COVID-19 pandemic (n = 376)
 Using 293 77.9
 Not using 83 22.1

Frequency of Using Mobile Applications During the Covid-19 Pandemic (n = 293)
 Less than 60 min/each day 65 23.0
 More than 60 min/each day 21 7.4
 Less than 60 min /a few days in a week 133 47.0
 More than 60 min /a few days in a week 59 20.8
 Others 15 1.8

Purpose of using mobile application during the Covid-19 pandemic* (n = 1670)
 Normal changes during pregnancy 236 82.8
 Risks and diseases that can be experienced during pregnancy 219 76.8
 Infant’s development in the womb 221 77.5
 Calculation of the estimated birth date 135 47.4
 Schedule for medical examinations and tests 92 32.3
 Nutrition in pregnancy 105 36.8
 Pregnancy and marital relationship 43 15.1
 Sexual intercourse in pregnancy 53 18.6
 To get prenatal information 106 37.2
 Delivery 133 46.7
 Newborn care 88 30.9
 Infant nutrition/feeding 62 21.8
 Postpartum recovery process 54 18.9
 Contraceptive methods 39 13.7
 COVID-19, pregnancy, delivery, and postpartum process 84 29.5

Was using mobile applications during the pandemic beneficial?**(n = 293)
 Yes 283 96.5
 No 10 3.5

Would you like to want to receive health services via mobile applications during the COVID-19 pandemic? (n = 376)
 Yes 316 84.0
 No 60 16.0

I would like to want to ask questions to a physician/nurse via mobile applications. (n = 376)
 Yes 368 97.9
 No 8 2.1

I would like to be able to want to get counseling via video conferencing by using mobile applications. (n = 376)
 Yes 273 72.6
 No 103 27.4

I would like to exchange ideas with other pregnant women who are in a similar situation to me. (n = 376)
 Yes 342 91.0
 No 34 9.0
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constantly needed health examinations. They were afraid 
of getting sick and constantly had an ultrasound because 
they were concerned about the fetus’s health. In a study 
examining the health concerns and behavioral changes of 
pregnant women during the COVID-19 pandemic, 50.7% 
of pregnant women were concerned about their health, and 
that 63.4% were concerned about the fetus’s health reported. 
In the same study, that 35.2% of the pregnant women iso-
lated themselves, and that 70.4% avoided socialization were 
reported (Corbett et al., 2020). In another study, that 58% 
of the pregnant women isolated themselves due to the fear 
of getting infected with the virus was reported (Karavadra 
et al., 2020). The findings of our study are similar to those 
of the cited studies in this respect.

In managing the pandemic process, hospital and health 
institution visits, including routine health checks, be limited 
to emergency and critical situations (Hussein, 2020). Indeed, 
our study revealed that during the COVID-19 pandemic, 
there was a change in the frequency of receiving health ser-
vices among pregnant women. Almost all pregnant women 
(94.4%) who reported a change stated a decrease in their 
receiving health services during this period. In our study, 
more than half of the women stated the hospital they visited 
for prenatal follow-ups was a pandemic hospital (57.9%), 
very few of them stated there were no pregnancy outpa-
tient services in the hospital they visited (6.8%), 89.6% were 
afraid of getting an infection from the hospital, 14.7% did 
not go to the prenatal follow-ups they should normally have. 

Table 4   Results related to the Tilburg Pregnancy Distress Scale

*p ≤ 0.05

Tilburg Pregnancy Distress Scale

X̅ ± SD Min Max

Total scale score 24.09 ± 7.29 4 38

During COVID-19 pandemic Statistics

Change in health service receiving X̅ ± SD F p

 Yes (n = 235) 26.29 ± 5.74 33.864 0.000*
 No (n = 141) 20.42 ± 8.11

The situation of worrying about coronavirus transmission
 Yes (n = 340) 24.11 ± 7.50 5.672 0.018*
 No (n = 36) 23.88 ± 5.03

Change in health service 
receiving

According to the cut-off point

Low distress High distress Statistics

n % n % χ2 p

 Yes 127 54.0 108 46.0 20.405 0.000*
 No 109 77.3 32 22.7
 Total 236 62.8 140 37.2

Table 5   Multiple regression analysis considering the variables with acceptable significance predicting mobile applications usage and Tilburg 
Pregnancy Distress

*p ≤ 0.05

Variables B SEB Beta t p R2 F

Mobile applications usage (Constant) 1.157 0.142 – 8.156 0.000* 0.109 (4–371) = 12.489
 Age 0.073 0.023 0.159 3.227 0.001*
 Education level 0.045 0.021 0.107 2.108 0.036*
 Status of experiencing any complications in the current pregnancy 0.147 0.045 0.159 3.259 0.001*

Tilburg Pregnancy Distress Scale (Constant) 1.090 0.084 – 5.920 0.000* 0.106 (3–372) = 15.749
 The longest place of residence during the Covid-19 pandemic 0.113 0.024 0.234 4.713 0.000*
 Status of experiencing any complications in the current pregnancy − 0.191 0.71 − 0.132 − 2.678 0.008*
 The situation of worrying about coronavirus transmission 0.157 0.036 0.214 4.327 0.000*
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Others stated that they could not get healthcare services dur-
ing this period because their husband did not allow them 
to. In previous pandemic periods, access to reproductive 
health and antenatal healthcare services decreased, and 
many undesirable complications emerged due to the situa-
tion (Hall et al., 2020; Riley et al., 2020). A study in the lit-
erature stated that people might be unwilling to go to health 
institutions during the pandemic for fear that they might get 
infected (Riley et al., 2020). In a study conducted in Turkey 
during the COVID-19 pandemic, 20% of pregnant women 
were reported to ignore their regular prenatal follow-ups 
(Kahyaoğlu Süt & Küçükkaya, 2020). A study conducted 
in Wuhan, where the coronavirus first appeared, stated that 
41.9% of pregnant women refused to go to the hospital for 
fear of getting infected and that they wanted to postpone 
prenatal care and hospitalizations (Liu et al., 2020). Another 
study carried out in China stated that more than 40% of the 
pregnant women were afraid of antenatal controls performed 
in the hospital, and 20% were afraid of getting an infection 
from any consultation performed in the hospital (Wu et al., 
2020). In another study conducted in Israel reported that 
59.2% of pregnant women were afraid of getting infected 
with coronavirus and that 68.7% were concerned about preg-
nancy controls (Ben‐Ari et al., 2020). Our study’s findings 
are similar to those of the literature regarding pregnant wom-
en’s anxiety about receiving face-to-face prenatal care due to 
the fear of infection in the COVID-19 pandemic. This situ-
ation is serious in that it may lead to more severe and long-
term consequences due to failure/refusing to receive prenatal 
care other than the problems caused by the pandemic itself 
before, during, and after delivery. Riley et al. determined 
that a 10% decrease in receiving prenatal and neonatal care 
services would lead to an increase of 1.7 million women 
with major obstetric complications and 2.6 million newborns 
with major complications, thereby resulting in the death of 
an additional 28,000 women and 168,000 newborns (Riley 
et al., 2020). Therefore, that important to provide prena-
tal care and counseling through telehealth tools, including 
mobile health applications, to reduce the negative effects 
of the COVID-19 pandemic on healthcare services before, 
during, and after delivery is thought.

One-third of the pregnant women in our study stated that 
they were afraid of failing to access health services during 
the pandemic. World Health Organization has defined the 
health services provided before, during, and after delivery 
as essential health services that should continue uninter-
ruptedly during the COVID-19 pandemic process (WHO, 
). Telehealth tools that allow the distance provision of these 
services should be adopted (ACOG, 2020; Hall et al., 2020; 
Riley et al., 2020; Weigel et al., 2020). Our study determined 
that one-third of the pregnant women spent more time on the 
internet than before, and more than three quarters (77.9%) 
used mobile applications related to pregnancy during the 

COVID-19 pandemic. While most pregnant women stated 
that they used mobile applications to get information about 
the normal changes that can be seen in pregnancy, approxi-
mately one-third of them used mobile applications to obtain 
information about pregnancy, birth, and the postpartum pro-
cess in the COVID-19 pandemic. There were no studies in 
the literature regarding the use of mobile applications by 
pregnant women during the pandemic.

Almost all pregnant women in our study stated that using 
mobile applications in this process was beneficial. 84% of 
pregnant women expressed that they wanted to receive 
services through mobile applications during the pandemic 
process, almost all of them wanted to ask questions to phy-
sicians or nurses via mobile applications, one-third wanted 
to receive consultancy services through video conferenc-
ing, and 91% stated that they wanted to exchange ideas with 
pregnant women in similar situations. Besides, age, educa-
tion level, and status of experiencing any complications in 
the current pregnancy positively and significantly predicted 
mobile application usage. There were no studies in the litera-
ture regarding the associated factors with mobile application 
usage during the pandemic. Mobile applications are mostly 
used by young and young adults who use mobile phones 
actively. The fact that the pregnant women in our study were 
between the ages of 18–45 revealed the determining effect 
of age on mobile application use. On the other hand, since 
education level is a factor affecting the health literacy and 
use of technological devices, education level has also been 
a factor determining the use of mobile applications related 
to health. Problematic health situations of pregnant women 
are also determinant in seeking health care. In this context, 
having problems during pregnancy has been determinant 
in seeking help via mobile application when the hospital or 
doctor/nurse cannot be reached directly during the pandemic 
process.

A tiny part of prenatal care involves procedures that 
require going to a health institution (i.e.ultrasound, labora-
tory tests, vaccination), and most of it includes education 
of pregnant women, answering questions, and counseling. 
For this reason, continuing the follow-ups through tele-
health applications, including mobile applications, during 
pregnancy is recommended (Weigel et al., 2020). Midwives 
in England were reported to continue providing antenatal 
and postnatal care using mobile and web-based technolo-
gies (Bick, 2020). The pregnant women participating in our 
study had a positive approach to getting healthcare services 
via mobile applications. Providing distance healthcare ser-
vices via mobile applications during the pandemic has the 
potential to alleviate the anxiety of pregnant women about 
the failure to access health services. Therefore, integrating 
mobile applications into the health system and using them 
in prenatal care and consultancy will ensure these uninter-
rupted services.
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The prevalence of anxiety and depression may increase 
during pregnancy and the postpartum period due to the 
socio-economic effects of social isolation and pandemic 
caused by the COVID-19 pandemic (UNFPA, 2020). Our 
study determined that one-third of the pregnant women 
were at risk for distress according to the recommended 
cut-off value. Also, the mean Tilburg Pregnancy Distress 
Scale scores of the participants who stated a change in their 
receiving health services during the pandemic were statisti-
cally significantly higher than those who reported no change 
(p < 0.05). Similarly, the mean scores of the participants who 
stated that they were worried about coronavirus transmission 
were statistically significantly higher than those who stated 
they were not concerned about coronavirus transmission 
(p < 0.05). Besides, the longest place of residence during 
the Covid-19 pandemic and the situation of worrying about 
coronavirus transmission predicted the level of pregnancy 
distress positively and significantly. Cities are crowded com-
pared to villages and towns, which increases the possibil-
ity of virus spread during the pandemic process. Therefore, 
the residential place where pregnant women live has been 
determinant in the distress of COVID-19 during pregnancy. 
Being afraid of virus transmission was also found to be a 
determinant of pregnancy distress. However, experiencing 
any complications in the current pregnancy negatively and 
significantly predicted the level of pregnancy distress. This 
result is an expected because complications during preg-
nancy increase distress due to the possibility of miscarriage, 
premature birth, harm to the baby or mother.

Pregnant women who experienced a change in their 
receiving health services during the pandemic and those 
concerned about coronavirus transmission were at risk for 
distress. According to a study, COVID-19 increases pregnant 
women’s anxiety levels (Corbett et al., 2020). A study con-
ducted to determine the psychological effects of COVID-19 
on pregnant women reported that more than half of the preg-
nant women (53%) experienced higher anxiety than normal 
and that COVID-19 had a moderate psychological effect on 
pregnant women (Saccone et al., 2020). Another study con-
ducted to evaluate the current and state anxiety of pregnant 
women in the COVID-19 pandemic stated that 62.6% of 
pregnant women were at risk for anxiety (Yassa et al., 2020). 
A study conducted to determine the prevalence of anxiety, 
depression, and factors affecting pregnant women during 
the COVID-19 pandemic reported that 64.5% of pregnant 
women experienced anxiety and that 56.3% had depression. 
Also, the study found that feeling discomfort during hospi-
tal controls, having knowledge of COVID-19, and getting 
information from the healthcare personnel were among the 
factors related to anxiety (Kahyaoğlu Süt & Küçükkaya, 
2020). Berthelot et al. stated that pregnant women reported 
more distress and psychiatric symptoms during the pan-
demic (Berthelot et al., 2020). The findings of our study are 

similar to those of the literature. Considering the negative 
effects of uncontrolled anxiety, depression, and stress during 
pregnancy on maternal and fetal health, the distress experi-
enced by pregnant women should be addressed. Reducing 
the fear of getting infected and the fear of failing to access 
health services to the lowest possible level will be effective 
in lowering pregnant women’s distress levels. Mobile health 
applications are thought to be the most effective and usable 
tool in the pandemic conditions we have been going through.

Our findings should be interpreted within the context 
of the limitations and strengths of the study. One of our 
study’s strengths is that the first study investigating the use 
of mobile applications in the health care system in Turkey 
during the pandemic. Another strength of the study is that 
our study reflects nationwide data on pregnant women as 
the study was conducted online. According to the Turkish 
Statistical Institute Information Technologies Usage Survey, 
the internet usage rate is 79.0% among individuals aged 
16–74 in 2020. When the internet usage rate is analyzed 
by gender, this rate is 84.7% for men and 73.3% for women 
(TSI, 2020). Therefore, we consider that online surveys are 
a usable method for pregnant women during the pandemic 
process. On the other hand, as our study design is cross-
sectional, we cannot offer definitive evidence about find-
ings. Due to this reason, causality in this study cannot be 
explained definitively. Although our study sample consists 
of nationwide participants, our study findings cannot be gen-
eralized to pregnant women with low education and income 
levels, not using smartphones and social media.

Conclusion

Our study was conducted to determine the use of mobile 
health applications by pregnant women during the pan-
demic and their distress levels during pregnancy. Our study 
revealed that the pandemic process significantly affected 
pregnant women’s daily lives and receiving health services. 
Our results were also revealed that more than three-quarters 
of the pregnant women used mobile applications related to 
pregnancy such as Day to Day Pregnancy®, Pregnancy Week 
by Week®, Happy Mom®, While Waiting for My Baby® and 
that one-third of them were at risk for pregnancy distress 
according to the recommended cut-off value.

In line with these results of our study, we recommend 
that mobile applications should be integrated into the health 
system so that pregnant women can receive adequate and 
uninterrupted prenatal care during the pandemic. For this 
purpose, the mobile applications can be technically inte-
grated into the data processing systems used in the hospi-
tal. To integrate into the hospital systems, feasibility stud-
ies should be initiated. Healthcare professionals should 
develop their mobile applications in line with up-to-date 
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and evidence-based information. So, prenatal follow-ups 
could be safely done using mobile applications. Also, we 
recommend that psychological care and counseling within 
the provision of distance healthcare services should be taken 
into account so that the negative effects of the new lifestyle 
imposed by the pandemic conditions on pregnant women’s 
psychology can be taken under control.
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