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Background. Pregnancy is a very sensitive period for a woman and her environment. Technological progress allows women
to exercise greater self-control over their health and expands the possibilities of obtaining information about pregnancy, but at present
little research focuses on how and why women use mobile applications during pregnancy.

Obijectives. The aim of the study was to determine the profile of the use of mobile applications monitoring the course of pregnancy
and its predictors among pregnant women.

Material and methods. A cross-sectional study was conducted in 2022 using the CAWI method and responses were obtained by shar-
ing a link to the survey in pregnancy groups on Facebook. The research used the author’s questionnaire, the Satisfaction with Life Scale,
the Multidimensional Social Support Scale, and the Security Experience Questionnaire.

Results. 1,077 pregnant women participated in the study, 1,002 of whom used and 75 of whom did not use medical applications
monitoring the course of pregnancy. Most of the surveyed women were aged 26-35 and were in their first pregnancy and in the third
trimester. On the SWLS scale, women represented a moderate level of life satisfaction (23.85 + 5.28). The average score on the MSPSS
scale was 69.13 + 12.62, with women receiving the most support from a significant other (25.35 + 4.1).

Conclusions. The probability of using mobile applications by women increased with the presence of comorbidities, treating pregnancy
as a stressor, a higher score on the subscale of feeling and reflection on safety and among women aged 26-35.
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Background

Pregnancy is a period of transformation in a woman'’s life.
During this period, women look for health information more
intensively, mainly by exploring easily accessible electronic
databases, to gain a sense of support or security in this area.
High-quality prenatal care and medical counselling are of key
importance for improving a mother’s health and that of her
newborn. The Internet has become a convenient access tool
through which women can obtain a huge amount of informa-
tion about pregnancy and childbirth [1]. The number of preg-
nant women using mobile applications monitoring the course
of pregnancy and child development and supporting this period
of parenthood is also growing [2]. Smartphone applications can
provide an innovative way to provide health information, facili-
tate individual access to resources, and increase engagement in
health care [3-5].

Given the widespread use of mobile devices and their ac-
cessibility, affordability, and relative ease of use, mobile health
(mHealth) has a great deal of potential to support problem-
solving in the healthcare industry [6]. The Ledford et al. study
showed that mobile applications, as a tool for prenatal educa-
tion, effectively enhanced self-management of pregnant wom-
en’s health [7]. There are several reasons that motivate preg-
nant women to seek health information on the Internet, e.g.

the scarcity of information given by healthcare providers, the
possibility of asking questions anonymously, and the fact that
the Internet and mobile applications also provide a platform for
social support and exchange of women’s experiences [8].

Research shows that expectant mothers frequently use
mobile applications and the Internet to find pregnancy-related
information [9, 10]. A study examining the characteristics of
pregnant women (n = 1,155) who used mobile applications for
obtaining health and parenting information, however, found
that women from culturally and linguistically diverse back-
grounds and with lower incomes were less likely to use mobile
applications despite a higher and higher rate of ownership of
smart devices [11].

Although there is evidence that pregnant women are using
mobile applications more frequently [12], and that they are em-
ploying the Internet to obtain information, deal with uncertain-
ty, and make appropriate pregnancy-related decisions [13, 14],
as well as to take more accurate pregnancy observations [15],
few published studies have examined the sociodemographic,
clinical, or psycho-emotional factors that are related to preg-
nant women’s use of pregnancy monitoring applications. The
identification of the specific user pattern of mobile pregnancy
monitoring apps and their predictors is a gap that must be filled
in order to tailor the needs of these apps to the needs of preg-
nant women who search for reliable sources of information and
support. The findings of the study may also help to identify gaps
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in Poland’s perinatal care system, which may lead to women
using the Internet to supplement their knowledge about their
condition.

Objectives

The aim of the study was to identify the profile of users of
pregnancy monitoring apps, as well as their predictors among
pregnant women.

Material and methods

Study design and participants

A cross-sectional study with a non-random sample was
conducted in March 2022 by using the Computer Assisted Web
Interview (CAWI) method in accordance with the Strengthen-
ing the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [16]. The target sample was pregnant wom-
en. The inclusion criteria included being pregnant in any trimes-
ter, speaking Polish, belonging to a Facebook support group for
expectant mothers, and providing informed consent to take part
in the study. The exclusion criteria included refusal to take part
in the study and not belonging to any Facebook support group.

An online survey was conducted. The questionnaire was
uploaded on Google Forms and was accessed four times dur-
ing the survey period. In addition, posts containing the survey
were not deleted and continued to be shared throughout the
survey period. After having obtained the administrators’ ap-
proval, the questionnaire was made available on Facebook
on eight of the most popular groups for pregnant women
(,Cigza — wspieramyprzysztemamy” — 35.6 thou. members,
,Rodze w 2022 roku! Grupa dla mam (BEZ HEJTU). — 15.5 thou.,
,Rodze w 2022 < 3 Najwieksza Grupa Dla Mam! — 11 thou.,
,Rodze w 2022 — WYPRAWKA” — 18 thou. ,Rodze w czerwcu
2022 — Czerwcowe mamy 2022” — 3.4 thou., ,Mama by¢. Cigza
i macierzynstwo” — 3.1 thou., ,,Rodze w listopadzie 2022 — Lis-
topadowe mamy 2022” — 1.8 thou. and ,Rodze w Sw. Rodziny
Poznan” — 1,6 thou.). The questionnaire was anonymous, and
respondents could only fill it out once.

Sample size

The minimum sample size was at least 367 pregnant wom-
en, calculated based on the assumption: the population size of
women associated on selected Facebook portals is 90,000; con-
fidence level a = 0.95 (which means we can be 95% certain of
the obtained results); fraction size 0.6 (it is estimated that the
studied characteristic occurs in 60% of the population); a maxi-
mum error of 0.05 (which informs us about the “correction” we
should adopt, i.e. 5%) [17].

Questionnaire

To achieve the aim of the study, a structured survey ques-
tionnaire was created, consisting of three standardized tools
and an own questionnaire.

e  The Satisfaction with Life Scale (SWLS) by E. Diener et al.
[18] is used to assess the sense of satisfaction with life. This
tool consists of 5 statements rated on a seven-point scale.
The ratings, when added up, give an overall score that in-
dicates the degree of satisfaction with own life. The score
range is from 5 to 35 points, and the higher the score, the
greater the sense of satisfaction with life. The author of the
Polish adaptation is Zygfryd Juczynski [19].

e  The Multidimensional Scale of Perceived Social Support
(MSPSS) was created by Zimet et al. [20] as a self-report
tool for assessing perceived social support and is widely
used in many countries. The Polish adaptation of the Mul-

tidimensional Social Support Scale was prepared by the
team of Buszman and Przybyta-Basista [21]. The scale
takes into account the multidimensionality of perceived
social support, with consideration of three basic sources of
support: Significant person, Family, and Friends. It consists
of 12 statements to which the respondent refers to using
a seven-point Likert scale, where 1 means “I strongly dis-
agree” and 7 means “I strongly agree”.

e  Security Experience Questionnaire (SEQ) by Klamut [22]
— this contains nine statements, five of which refer to the
Sense of Security and four to Reflection. The answers to
the questionnaire are given on a five-point scale (from 1
— | strongly disagree, to 5 — | strongly agree). Sample state-
ments for Sense of Security include: “In the current reality,
| feel safe”; for Reflection on Security: “I often think about
the safety of my family”. Crombach’s Alpha for Sense of Se-
curity = 0.86, for Reflection on Security = 0.71.

e  Sociodemographic, medical, and pregnancy monitoring
mobile application variables

Respondents were also asked to provide a set of sociodemo-
graphic data. The questions concerned the following variables:
age, gender, place of residence, marital status, education. The
medical information included data on the current pregnancy
and obstetric history: number of pregnancies, trimester of preg-
nancy, previous miscarriages, pregnancy-related diseases, and
the question: Is pregnancy a stressful experience for you? (Yes/

No). Moreover, the respondents were asked to provide informa-

tion on their use of mobile pregnancy monitoring applications:

application use (Yes, No), as well as the number and type of mo-
bile applications employed.

Ethics approval

All the respondents participating in the study provided
written consent, and their participation was anonymous and
voluntary. The study protocol was approved by the Bioeth-
ics Committee of the Medical University of Lublin (no. KE-
0254/139/03/2022).

Statistical analyses

In the case of qualitative variables, the number and per-
centage of response categories were indicated. Quantitative
variables were described using the following statistics: mean,
median, standard deviation, minimum and maximum values.
Logistic regression was applied to identify factors influencing
willingness to use a pregnancy monitoring application. All tests
were carried out at an alpha level of significance of 0.05. All data
was analyzed using IBM SPSS Statistics (v28.0; SPSS, Inc., Chi-
cago, IL, USA).

Results

Characteristics of participants

Table 1 presents the characteristics of the study group. The
study involved 1,077 pregnant women. The average age in the
study group was M = 28.85; SD = 3.13 years. The majority were
women aged 26-35 (58.4%, n = 629), people living in the city
(65.9%, n = 710), in relationships (93.2%, n = 1,003), with higher
education (61.1%, n = 658). These were pregnant women most
often in their first pregnancy (63.4%, n = 683) and in the third
trimester (59.4%, n = 640). Of the entire group, 1,002 women
(n =93%) employed mobile applications monitoring the course
of pregnancy. The women most often used the following appli-
cations: Preglife (68.9%, n = 690) and Cigza+ (54.2%; n = 543).

In order to verify the homogeneity of the samples of the
pregnant women that belonged to various Facebook groups,
disparities in the variable distributions were evaluated with re-
spect to basic demographics and trimester of pregnancy, assum-
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Table 1. Sociodemographic, pregnancy course, obstetric history analysis of the study group, and type of mobile applications used

(n =1077)
Variables Categories Study group
n (%)

Age (year)*® below 18 6 (0.6)
18-26 360 (33.4)
26-35 629 (58.4)
over 35 82 (7.6)
M =28.85; SD =3.13

Place of residence® city 710 (65.9)
village 367 (34.1)

Marital status? in relationship 1003(93.2)
single (unmarried, divorced, widow) 74 (6.8)

Education® basic 25(2.3)
vocational 67 (6.2)
secondary 327 (30.4)
higher 658 (61.1)

Number of pregnancies® first 683 (63.4)
second 257 (23.9)
third 92 (8.5)
fourth or more 45 (4.2)

Trimester of pregnancy? | trimester 83(7.7)
Il trimester 354 (32.9)
Il trimester 640 (59.4)

History of miscarriage? yes 229 (21.3)
no 848 (78.7)

Pregnancy-related diseases® yes 235(21.8)
no 842 (78.2)

Use of mobile applications monitoring pregnancy? yes 1002 (93.0)
no 75 (7.0)

Type of mobile applications* Preglife 690 (68.9)
HiMommy 122 (12.2)
Baby Chat 6(0.6)
Asystentcigzy 72(7.2)
Jestem w cigzy 22(2,2)
Cigza+ 543 (54.2)
Cigza Sprout 7(0.7)
Moja ciaza tydzien po tygodniu 14 (1.4)
Happy Baby 23 (2.3)
Moja cigza z eDziecko.pl — porady i wiedza w cigzy 3(0.3)
Flo 53 (5.3)
Mommly 27 (2.7)
Pregnancy 6(0.6)

2—n (%), b_M-mean, SD — standard deviation.

* The number does not add up to 1,002 because most women used more than one application.

Table 2. Results of the chi-square test on the use of pregnancy monitoring applications, including selected variables

Use of mobile applications Place of residence Age Education Marital status What pregnancy trimester are
you currently in?

Chi-square 38.21 46.09 27.37 18.96 26.85

df 40 30 30 30 20

p 0.551 0.465 0.604 0.941 0.140

Pearson’s chi-square test; df — degrees of freedom; p — p-value, probability value.
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ing that respondents could select more than one app to use. Ta-  Predictors of women’s use of mobile applications
ble 2 shows that regardless of the mobile application employed, monitoring the course of pregnancy
the distributions of variables such as age, place of residence,

education, marital status, and pregnancy trimester do not differ. . . . .
The statistics for the obtained model were satisfactory: chi?

= 81.115; p < 0.001; Nagelkerke’s R? = 370. The correctness of

Distribution of the analyzed features accor-  the model was also verified by applying the Hosmer-Lemeshow

ding to the SWLS, MSPSS and SEQ scales test (chi? = 3.148; p = 0.925). The results for the considered

model indicate that a good fit of the model can be concluded.

The logistic function correctly predicts membership in one of
the two groups 78.9% of the time.

Factors significantly associated with the use of pregnancy

monitoring apps include (Table 4):

e Age between 26 and 35 Exp(B) = 0.356, 95% CI [0.140,
0.905] p = 0.030).

e  Age over 35 Exp(B)=0.139, 95% Cl [0.035, 0.548] p =
0.005). As age increases, the likelihood of using apps
decreases.

e Treating pregnancy as a stressful experience
(Exp(B) = 1.980, 95% CI [1.001, 3.924] p = 0.049). Treat-
ing pregnancy as a stressful experience increases the

Table 3 lists the respondents’ results in terms of mean
scores on the measurement scales applied. The total score on
the SWLS scale in the study group was 23.85 + 5.28, which in-
dicates a moderate level of life satisfaction. The average score
on the MSPSS scale was 69.13 + 12.62 (max — 84), and women
received the most support from a significant other — 25.35 +
4.10. The average result obtained in the SEQ scale concerning
the subscale of the Sense of Security was 4.07 + 0.66, and in the
subscale concerning Reflection on Security —4.39 + 0.50.

Table 3. Distribution of the analyzed features in scales

Scales M £ SD likelihood of using an application.

SWLS — Total score 23.85+5.28 e Having comorbidities Exp(B)= 0.178, 95% CI [0.077,

MSPSS — Perceived support — Total score 69.13+12.62 .0'411] p< 0'00,1)' .Havmg pregnancy—related conditions

- increases the likelihood of using an app.

MSPSS — Friends 21.42£6.05 e A sense of experienced security Exp(B)=3.557, 95%

MSPSS — Family 22.36 +5.50 Cl [1.534, 8.251] p = 0.003). A higher sense of expe-

MSPSS — Significant Other 25.35+4.10 rienced security increases the likelihood of using the

SEQ - Sense of Security 4.07 £0.66 application.

. . . . _ o
SEQ — Reflection 4.39 + 0.50 Reflection on experienced secur.|ty Exp(B) = 2.786, 9.54
Cl [1.137, 6.827] p = 0.025). A higher level of reflection

SWLS — Satisfaction with Life Scale; SEQ — Security Experience Question- on experienced security increases the likelihood of us-
naire; MSPSS — Multidimensional Scale of Perceived Social Support. ing an application.

Table 4. Logistic regression analysis for factors associated with willingness to use a pregnancy monitoring application

Variables B Wald p Exp(B) Lower limit Upper limit
18-25 years (reference) 8.246 0.016
26-35 years -1.033 4.705 0.030 0.356 0.140 0.905
Above 35 years -1.976 7.931 0.005 0.139 0.035 0.548
Place of residence* 0.300 0.656 0.418 1.349 0.653 2.787
Master’s degree (reference) 3.904 0.142
Bachelor’s degree -0.304 0.352 0.553 0.738 0.270 2.015
¢ Secondary/vocational education -0.834 3.690 0.055 0.434 0.185 1.017
E Marital status® -0.812 1.819 0.177 0.444 0.136 1.445
§ Very good (reference) 0.781 0.677
'.é Good 0.194 0.156 0.693 1.214 0.465 3.171
o S}, Average/bad -0.223 0.128 0.720 0.800 0.236 2.710
% % Very good (reference) 0.106 0.949
§ E Good 0.100 0.042 0.839 1.105 0.423 2.890
‘; 3 Average/bad 0.207 0.105 0.746 1.229 0.353 4.282
.g Number of pregnancies® -0.264 0.463 0.496 0.768 0.358 1.644
& | trimester (reference) 3.394 0.183
g E Il trimester -0.234 0.143 0.705 0.791 0.235 2.660
; E Il trimester 0.431 0.509 0.476 1.539 0.471 5.035
g § 9 Pregnancy is stressful experience® 0.683 3.826 0.049 1.980 1.001 3.924
; %, ? Family members’ support during pregnancy® -0.200 0.070 0.791 0.819 0.187 3.591
,E a8 Pregnancy-related diseases -1.725 16.318 |<0,001 |0.178 0.077 0.411
§ SWLS -0.018 0.151 0.697 0.983 0.899 1.074
E SEQ Sense 1.269 8.739 0.003 3.557 1.534 8.251
TEU Reflection 1.025 5.021 0.025 2.786 1.137 6.827
£
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Table 4. Logistic regression analysis for factors associated with willingness to use a pregnancy monitoring application

Variables B Wald p Exp(B)  Lower limit Upper limit

MSPSS Friends 0.048 1.851 0.174 1.049 0.979 1.123
Family 0.023 0.267 0.605 1.023 0.938 1.115
Significant other -0.064 1.049 0.306 0.938 0.831 1.060
Constant -7.874 10.672 0.001 0.000

A1 —city; 0 - village; B 1 - single; 0 — in relationship; 1 — first; 0 — another; ° 1 — yes; 0 —no; £ 1 —yes; 0 —no; F 1 — not under treatment; 0 — under

treatment.

SWLS — Satisfaction with Life Scale; SEQ — Security Experience Questionnaire; MSPSS — Multidimensional Scale of Perceived Social Support.

Discussion

The incredible development of mobile technologies is ob-
servable in every aspect of life. In 2023, as many as 5.25 billion
people were smartphone users [23], and the number of mobile
application users is growing. Pregnant women also find prod-
ucts that are important to them in the Google Play or AppStore
stores. Smartphone applications have become a common way
to provide information to women during pregnancy, and the de-
mand for information during this period increases significantly
[24]. In a 2019 study by Wang et al. [25], as many as 93% of
all pregnant women were found to employ such applications,
which indicates a significant increase in interest in accessing
mobile applications for pregnancy monitoring. The results of
our research also confirm such a high rate (93%) of using mo-
bile applications monitoring the course of pregnancy. Although
the use of mobile applications by pregnant women in our study
was almost universal, the main strength of this study is that it
revealed the specific characteristics of this group of users. The
findings of our study reveal that the profile of predictors of
women’s use of mobile applications monitoring the course of
pregnancy include age between 26 and 35, treating pregnancy
as a stressful experience, the occurrence of comorbidities dur-
ing pregnancy, and the sense and reflection on the experienced
safety related to the used application.

According to Sayakhot and Carolan-Ola’s systematic review
[12] examining the characteristics of women using the Inter-
net as a source of information about pregnancy, women with
higher education were three times more likely to seek advice
than women with secondary education or lower, and single and
multiparous women were also less likely to seek advice than
married and nulliparous women. Beyond the aforementioned,
significant differences were observed in other studies between
pregnant women’s age group, education, employment status,
total number of pregnancies, and Internet use [26, 27].

Additionally, it is worth mentioning that the results of vari-
ous studies suggest that women in the first trimester are more
willing to use the Internet to find information about their health,
which is most likely due to the too low frequency of visits in the
first trimester of pregnancy, when women definitely have more
questions and doubts they want consultation on [28, 29].

Another factor, i.e. treating pregnancy as a stressful experi-
ence, increases the likelihood of employing mobile applications
according to Wang et al. [25], and reports by Fiks et al. [30] in-
dicate that obtaining information about the risks and disturbing
symptoms of pregnancy using mobile applications reduces the
level of stress among pregnant women and their partners. It is
very important in this case to draw attention to the fact that
the high level of risk among pregnant women is increased by
the risk of premature birth [31]. Factors determining the need
to employ mobile applications among pregnant women also
include diseases comorbidity with pregnancy, disorders dur-
ing pregnancy, and control of healthy behaviors [32-34]. What
is more, research observations indicate that the use of mobile
applications has a positive impact on changing the lifestyle
of pregnant women struggling with obesity [35]. Moreover,
women suffering from gestational diabetes also adhere to rec-

ommendations better and monitor their glycemia levels more
accurately using a mobile application [36]. Unfortunately, the
research results presented by Buraczwska et al. [37] show that
the participation of doctors in education on gestational diabetes
is definitely insufficient, and women are educated in this area
mainly via the Internet.

The results of our research also uncovered factors signifi-
cantly related to women’s use of pregnancy monitoring applica-
tions. These include treating pregnancy as a stressful experience
and the presence of comorbidities. Other predictors determin-
ing the use of mobile pregnancy monitoring applications by
women are age and the sense of security associated with their
use. In our studies, women'’s age between 26 and 35 years best
predisposed them to use mobile applications for pregnancy
monitoring, while in the studies of Gradzik et al. [38], a parent-
ing application was most often used by women aged 23-26, in
the study by Lupton and Pedersen [39], this was women aged 25
to 40, and in the study by Al-Dahshan et al. [40], the age group
was 26-35 years.

The sense of safety of pregnant women as a factor related to
the use of mobile applications for pregnancy monitoring has not
yet been included in the analyses of research results, although
a systematic review of 44 studies conducted by Sakamoto et al.
[41] aimed at examining the role of mHealth in the psychosocial
health of pregnant women and mothers, showed that mHealth
enhanced self-management, acceptance of pregnancy/mother-
hood, and social support, and that the surveyed women ben-
efited from the use of mHealth for improving their psychosocial
health. However, a study by Bakhireva et al. [42] discovered that
pregnant Internet users (62.1%) frequently asked questions re-
garding the safety of medications in pregnancy.

Studies on women'’s opinions about perinatal care suggest
that good communication is crucial in determining whether
women are satisfied with the care they receive [43]. The In-
ternet and mobile apps have a visible and important impact
on women’s decision-making in all aspects of pregnancy. A key
emerging theme during pregnancy is the great need for infor-
mation [44], yet systematic review results (n = 3359) indicate
that most pregnant women do not discuss information ob-
tained from the Internet with their doctors, hence healthcare
providers may be unaware of potentially inaccurate informa-
tion or incorrect beliefs about pregnancy reported online [12].
Healthcare workers, including doctors, midwives, and prenatal
care providers, should be aware of this issue and provide more
evidence-based information to women when they need it, as
well as recommend reliable sources of information. Future re-
search should address ways to better inform women about the
risks associated with online research.

Limitations of the study

This study has several limitations. Firstly, a cross-sectional
study that selects groups non-randomly is exploratory in nature
and cannot be used to draw cause-and-effect conclusions. The
fact that some of the women in the study group were first-time
mothers, urban residents, and highly educated could have an
impact on the intensity of the profile determinants analyzed for
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the group. Secondly, since the CAWI research methodology was
employed, this study was restricted to self-reporting in a non-
representative group. As a result, data from women who poten-
tially refused to participate in the survey could not be collected.
It should also be noted that there were no other participants in
the study group other than Facebook users, as only Facebook,
one of the most popular social media groups for expectant
mothers, was involved. It should also be considered that the use
of mobile apps monitoring pregnancy progress increases the
real assets of “securing” the situation of the studied pregnant
women, but they can only be a supporting tool for effective and
safe assistance offered to women by professional therapeutic
and care teams. However, our study’s findings might serve as
a useful reference point for future research into the factors af-
fecting women'’s willingness to use pregnancy monitoring apps.

Conclusions

Our study’s results show that the profile of women using
pregnancy monitoring applications is determined by the follow-
ing factors: age between 26 and 35 years, experiencing pregnancy
as a stressful event, suffering concomitant illnesses in pregnancy,

applications supporting pregnancy monitoring, in addition to
providing information to women during pregnancy, may support,
to a certain extent, the need to reduce stress and strengthen
the sense of security in order to improve women'’s psychosocial
health, which is worth remembering when designing the scope of
functionality of these types of mobile applications.

Conclusions from our research indicate several important
implications for clinical practice and future research. A defined
profile of pregnant women using mobile apps shows that wom-
en more often seek information when perceiving pregnancy as
a stressful event, enhancing their sense of safety, especially in
relation to accompanying diseases during pregnancy. Moreover,
these are mature women aged 26-35. In perinatal care prac-
tice, doctors and midwives should initiate conversations about
mobile apps and information found online. Healthcare provid-
ers can guide pregnant women in their online research by pro-
viding reliable and safe information on websites and in mobile
apps, warning women against misleading and inaccurate infor-
mation commonly available online. Additionally, it is important
to inform women that health information online should not be
treated as a substitute for professional information and advice,
and pregnant women should be cautioned not to take any ac-

and feeling and reflecting on pregnancy-related safety. Mobile  tions before consulting a healthcare worker.

Source of funding: This work was funded from the author’s own resources.
Conflicts of interest: The authors declare no conflicts of interest.

References

1. Grimes H, Forster D, Newton M. Sources of information used by women during pregnancy to meet their information needs. Midwifery
2014; 30(1): 26-33, doi: 10.1186/s12884-022-04422-7.

2. Chan K, Chen M. Effects of Social Media and Mobile Health Apps on Pregnancy Care: Meta-Analysis. JMIR mHealth and uHealth 2019;
7(1): 11836, doi: 10.2196/11836.

3. Wang N, Deng Z, Wen L, et al. Understanding the Use of Smartphone Apps for Health Information Among Pregnant Chinese Women:
Mixed Methods Study. JMIR mHealth and uHealth 2019; 7(6): e12631, doi: 10.2196/12631.

4. Al-Dahshan A, Chehab M, Mohamed A, et al. Pattern of internet use for pregnancy-related information and its predictors among
women visiting primary healthcare in Qatar: a cross-sectional study. BMC Pregnancy Childbirth 2021; 21: 747, doi: 10.1186/s12884-
021-04227-0.

5. Mansouri N, Azizi A, Jamshidi E. Factors associated with mental disorders in pregnant women covered by primary health care: a popu-
lation-based study. Fam Med Prim Care Rev 2022; 24(4): 322-327, doi: https://doi.org/10.5114/fmpcr.2022.120855.

6. Chawla D, Thukral A, Kumar P, et al. Harnessing mobile technology to deliver evidence-based maternal-infant care. Seminars in Fetal &
Neonatal Medicine 2021; 26(1): 101206, doi: 10.1016/j.siny.2021.101206.

7. Ledford C, Canzona M, Cafferty L, et al. Mobile application as a prenatal education and engagement tool: a randomized controlled pilot.
Patient Educ Couns 2016; 99(4): 578-582, doi: 10.1016/2015.11.006.

8. Sanders R, Crozier K. How do informal information sources influence women'’s decision-making for birth? A meta-synthesis of qualita-
tive studies. BMC Pregnancy Childbirth 2018; 18(1): 21, doi: 10.1186/s12884-017-1648-2.

9. Lima-Pereira P, Bermudez-Tamayo C, Jasienska G. Use of the Internet as a source of health information amongst participants of ante-
natal classes. J Clin Nurs 2012; 21: 322-330, doi: 10.1111/j.1365-2702.2011.03910.x.

10. Wallwiener S, Miller M, Doster A, et al. Pregnancy eHealth and mHealth: user proportions and characteristics of pregnant women
using Web-based information sources-a cross-sectional study. Arch Gyneco Obstet 2016; 94(5): 937-944, doi: 10.1007/s00404-016-
4093-y.

11. BuchananL, Anderson EM, Biostat H, et al. Sources of information and the use of mobile applications for health and parenting informa-
tion during pregnancy: Implications for health promotion. Health Inform J 2021; 27(3), doi: 10.1177/146045822110431.

12. Sayakhot P, Carolan-Olah M. Internet use by pregnant women seeking pregnancy-related information: a systematic review. BMC Preg-
nancy Childbirth 2016; 6: 65, doi: 10.1186/s12884-016-0856-5.

13. Lagan B, Sinclair M, Kernohan W. What is the impact of the Internet on decision-making in pregnancy? A global study. Birth (Berkeley,
Calif.) 2011; 38(4): 336—345, doi: 10.1111/j.1523-536X.2011.00488..x.

14. Song FW, West JE, Lundy L, et al. Women, pregnancy, and health information online: the making of informed patients and ideal moth-
ers. Gender & Society 2012; 26(5): 773-798.

15. Sommer J, Daus M, Smith M, et al. Mobile application for pregnant women: what do mothers say? Stud Health Technol Inform 2017;
245:221-224.

16. ElmE, Altman D, Egger M, et al. The strengthening the reporting of observational studies in epidemiology (STROBE) statement: guide-
lines for reporting observational studies. J Clin Epidemiol 2008; 61(4): 344—349, doi: 10.1016/j.jclinepi.2007.11.008.

17. Naukowiec.org. Kalkulator doboru préby [cited: 26.09.2023]. Available from URL: https://www.naukowiec.org/dobor.html (in Polish).

18. Diener E, Lucas R, Oishi S. Subjective well-being: The science of happiness and life satisfaction. In: Snyder CR, Lopez SJ, eds. Handbook
of positive psychology. Oxford University Press; 2002: 63—73, doi: 10.1093/9780195187243.013.0017.

19. Juczynski Z. Narzedzia pomiaru w promocji i psychologii zdrowia. Warszawa: Pracownia Testéw Psychologicznych Polskiego Towarzys-
twa Psychologicznego; 2001 (in Polish).

20. Zimet G, Dahlem N, Zimet S, et al. The Multidimensional Scale of Perceived Social Support. J Pers Assess 1998; 52(1): 30—41.

21. Buszman K, Przybyta-Basista H. Polska Adaptacja Wielowymiarowej Skali Wsparcia Spotecznego. Polskie Forum Psychologiczne 2017;
22(4): 581-599 (in Polish).

S
g
(]
(]
&
o
(=)
~
2
K
>
Q
(-4
Q
S
©
o
>
1S
©
E
o
o
o3
(1]
£
S
©
(7]
=
>
E
(©
('




M. Walec, B. Slusarska, G. Nowicki e Profile of the users of mobile apps for pregnancy monitoring m

22. Klamut R. Dwuczynnikowy model doswiadczania bezpieczenstwa — zatozenia teoretyczne i empiryczna weryfikacja: Kwestionariusz
Doswiadczania Bezpieczenstwa. Polskie Forum Psychologiczne 2019; 24(3): 308—-323 (in Polish).

23. How many people have smartphones in 2023? OBERLO [cited: 14.09.2023]. Available from URL: https://www.oberlo.com/statistics/
how-many-people-have-smartphones.

24. Brown H, Bucher T, Collins C, et al. A review of pregnancy apps freely available in the Google Play Store. Health Promot J Austral 2020;
31: 340-342, doi: 10.1002/hpja.270.

25. Wang Na, Deng Z, Wen L, et al. Understanding the Use of Smartphone Apps for Health Information Among Pregnant Chinese Women:
Mixed Methods Study. JMIR mHealth & uHealth 2019; 7(6): €12631, doi: 10.2196/12631.

26. Bakhireva L, Young B, Dalen J, et al. Patient utilization of information sources about safety of medications during pregnancy. J Reprod
Med 2011; 56(7-8): 339-343.

27. Kavlak O, Atan S, Giileg D, et al. Pregnant women'’s use of the internet in relation to their pregnancy in lzmir, Turkey. Inform Health Soc
Care 2012; 37(4): 253-263, doi: 10.3109/17538157.2012.710686.

28. KraschnewskiJ, Chuang C, Poole E, et al. Paging, “Dr. Google”: does technology fill the gap created by the prenatal care visit structure?
Qualitative focus group study with pregnant women. J Med Internet Res 2014; 16(6): 147, doi: 10.2196/jmir.3385.

29. Johnson S.: ‘Intimate mothering publics’: comparing face-to-face support groups and Internet use for women seeking information and
advice in the transition to first-time motherhood. Cult Health Sex 2015; 17(2): 237-251, doi: 10.1080/13691058.2014.968807.

30. Fiks A, Gruver S, Bishop-Gilyard T, et al. A social media peer group for mothers to prevent obesity from infancy: the grow2gether ran-
domized trial. Child Obes 2017; 13(5): 356—368, doi: 10.1089/chi.2017.0042.

31. Hoffman M, Mazzoni S, Wagner B, et al. Measures of maternal stress and mood in relation to preterm birth. Obstet Gynecol 2016; 127:
545-552, doi: 10.1097/A0G.0000000000001287.

32. Hughson J, Daly JO, Woodward-Kron R, et al. The rise of pregnancy apps and the implications for culturally and linguistically diverse
women: Narrative review. JMIR mHealth & uHealth 2018; 6: e189. doi: 10.2196/mhealth.9119.

33. O’Sullivan EJ, Rokicki S, Kennelly M, et al. Cost-effectiveness of a mobile health-supported lifestyle intervention for pregnant women
with an elevated body mass index. Int J Obes 2020; 44: 999-1010, doi: 10.1038/s41366-020-0531-9.

34. Tassone C, Keshavjee K, Paglialonga A, et al. Evaluation of mobile apps for treatment of patients at risk of developing gestational dia-
betes. Health Inform J 2020; 26: 1983-1994, doi: 10.1177/1460458219896639.

35. YangP, Lo W, He Z, et al. Medical nutrition treatment of women with gestational diabetes mellitus by a telemedicine system based on
smartphones. J ObstetGynaecol Res 2018; 44(7): 1228-1234, doi: 10.1111/jog.13669.

36. Miremberg H, Ben-Ari T, Betzer T, et al. The impact of a daily smartphone-based feedback system among women with gestational
diabetes on compliance, glycemic control, satisfaction, and pregnancy outcome: a randomized controlled trial. J Obstet Gynaecol Res
2018; 218(4): 453, doi: 10.1016/j.2jog.2018.01.044.

37. Buraczewska E, Sokotowska B, Mazurkiewicz E, et al. An analysis of the level of knowledge about diabetes among pregnant women.
Fam Med Prim Care Rev 2016; 18(3): 225-229, doi: 10.5114/63741.

38. Gradzik A, Gorajek A, Osiejewska A, et al. The popularity and usability of mobile applications for women and expecting mothers. J Phys
Educ Sport 2022; 12(8): 378-382, doi: 10.12775/JEHS.2022.12.08.039.

39. Lupton D, Pedersen S. An Australian survey of women’s use of pregnancy and parenting apps. Women & Birth 2016; 29(4): 368—375,
doi: 10.1016/j.wombi.2016.01.008.

40. Al-Dahshan A, Chehab M, Mohamd A, et al. Pattern of internet use for pregnancy-related information and its predictors among women
visiting primary healthcare in Qatar: a cross-sectional study. BMC Pregnancy Childbirth 2021; 21: 747, doi: 10.1186/s12884-021-04227-
0.

41. Sakamoto J, Carandang R, Kharel M, et al. Effects of mHealth on the psychosocial health of pregnant women and mothers: a systematic
review. BMJ Open 2022; 12: e056807, doi: 10.1136/bmjopen-2021-056807.

42. Bakhireva L, Young B, Dalen J, et al. Patient utilization of information sources about safety of medications during pregnancy. J Reprod
Med 2011; 56: 339-343.

43. Rowe R, Garcia J, Macfarlane A, et al. Improving communication between health professionals and women in maternity care: a struc-
tured review. Health Expect 2002; 5(1): 63—83, doi: 10.1046/j.1369-6513.2002.00159.x.

44, Lagan B, Sinclair M, Kernohan W. What Is the Impact of the Internet on Decision-Making in Pregnancy? A Global Study. Birth 2011; 38:
336-345, doi: 10.1111/j.1523-536X.2011.00488.x.

Tables: 3
Figures: 0
References: 44

Received: 05.10.2023
Reviewed: 17.11.2023
Accepted: 18.12.2023

Address for correspondence:
Monika Walec, MsC

Faculty of Health Science

Medical University of Lublin

4 Staszica St

20-400 Lublin

Poland

Tel.: +48 731393819

E-mail: monika.walec98@gmail.com

]
8
(]
(o]
&
o~
[=]
~N
2
2
>
()]
o
()]
S
(T
(9]
o
©
E
S
[-%
]
(V]
£
=
e
(7]
=
>
E
(T
(¥




