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Abstract
Background  This study aimed to examine the current use of mobile phones by pregnant women and their attitudes 
towards the use of a variety of prenatal care services through mHealth.

Methods  This descriptive cross-sectional study was conducted in Iran in 2021. The study population included 
168 pregnant women who referred to specialist obstetrics and gynecology clinic. The data collection tool was a 
questionnaire that included the demographics of the participants, their current mobile phone usage, and their 
attitudes toward mobile phone use for prenatal care services. The data were analyzed in SPSS with descriptive and 
analytical statistics.

Results  The majority of participants (84.2%) had a smartphone and access to mobile internet. More than half 
of the respondents (58.9%) used their mobile phone for (only) phone calls, and 36.7% occasionally used mobile 
internet to access prenatal care services. To get information about the pregnancy and to communicate with 
other pregnant women, the participants mainly used social media, and to get reminders, they preferred phone 
calls.

Conclusions  In this study, pregnant women have a positive attitude towards using mobile phones for obtaining 
health services and prefer social media to seek prenatal care services. There seems to be a need for pregnant women 
to have high levels of digital health literacy and be advised by healthcare providers on using this technology to access 
prenatal care services.
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Background
Pregnant women are among the most vulnerable and 
at-risk groups due to pregnancy and childbirth compli-
cations. Millions of women worldwide suffer negative 
pregnancy experiences every year [1]. The lack of infor-
mation during pregnancy is an important factor lead-
ing to adverse clinical outcomes for pregnant women, 
fetuses, and newborns [2]. Improving the knowledge 
of pregnant women, providing proper education, and 
appropriate care during pregnancy are important fac-
tors in preparing the mother, reducing medical inter-
ventions and consequently reducing adverse maternal, 
fetal and neonatal complications [3]. Pregnant women 
are often looking for information about their pregnancy 
and are willing to share their experiences with others. In 
the past, pregnant women received pregnancy informa-
tion from others (e.g. midwives, physician, friends, or 
relatives). However, electronic media such as the internet 
and mobile phones now offer easy and convenient access 
to such information [4].

Mobile phones are now widely used as a convenient 
tool for delivering health support programs, referred to 
as mobile health (mHealth). mHealth is a component 
of electronic healthcare (eHealth), i.e. the use of mobile 
phones and wireless technology to improve healthcare 
delivery [5]. mHealth is now recognized as a useful tool 
for accessing health services, particularly in areas with 
limited health workforce, limited financial resources and 
high disease burden, such as in developing countries [6], 
and can also be considered as an effective intervention to 
improve care in low- and middle-income countries [7–9]. 
mHealth interventions provide the potential to improve 
pregnancy outcomes and maternal health by overcoming 
barriers of time and place [10].

Women of childbearing potential who are expecting a 
child are particularly frequent users of mHealth [11, 12] 
and primarily use the internet, social media and smart-
phone applications (apps) to obtain health information 
on a wide range of obstetric and pediatric topics [13]. 
Numerous studies have been conducted on the use of 
mHealth during pregnancy, which indicate the satisfac-
tion and active participation of pregnant women in self-
management activities [14–16]. A key component to the 
success of any mHealth system is positive user attitudes 
towards the use of this technology [17, 18]. To date, only 
a few studies have examined pregnant women’s attitudes 
towards using mobile phones for prenatal care [19–21]. A 
study by Waring et al. [19] in the United States reported 
that pregnant women are interested in using websites 
or smartphone apps to gain weight during pregnancy. 
Another study [20] found that most pregnant women 
were interested in receiving short message services 
(SMS) and phone calls with educational information 
about pregnancy and infant health.

To the best of our knowledge, no similar studies of 
pregnant women’s use of mobile phones and their atti-
tudes towards the use of prenatal care have been con-
ducted in developing countries. Previous studies in other 
countries have focused on pregnancy weight monitor-
ing [19] and pregnancy-related services, but have not 
examined all mobile phone features [20, 22]. Consider-
ing the importance of educating pregnant women about 
appropriate prenatal care and the potential of mHealth 
to improve these activities, the present study aimed to 
examine the current use of mobile phone by pregnant 
women (e.g., phone calls, SMS, health-related mobile 
apps, web, email, and mobile social networks) and their 
attitude towards receiving a variety of prenatal care ser-
vices through mHealth.

Methods
Study design and setting
This survey study was conducted in 2021 in the city of 
Kashan, Iran. The study population consisted of pregnant 
women attending a specialty and subspecialty obstetrics 
and gynecology clinic affiliated with Kashan University 
of Medical Sciences. This clinic with the most referrals is 
the only limited surgery center for women in Kashan and 
provides services such as midwifery, ultrasound, mam-
mography, biopsy, radiology and operating room. Inclu-
sion criteria were (A) a gestational age of two months or 
more, (B) possession of a mobile phone (either a simple 
phone or a smartphone), and (C) educational level of at 
least high school diploma. In a similar study by Cormick 
et al. [20], 95.9% of the pregnant women had a positive 
attitude towards receiving SMS. Using a 99% confidence 
interval and an accuracy of 0.05 in estimating the mean, 
the required minimum sample size was calculated to 
be 105, and with the availability of more samples, this 
increased to 168 pregnant women.

Questionnaire
In order to develop a questionnaire for data collection, 
the relevant literature was reviewed and questionnaire 
items were combination of identified mobile phone fea-
tures in a systematic review and the literature on tech-
nology use and adoption. Then a preliminary draft of the 
questionnaire was prepared according to the opinions of 
experts on pregnancy-related information (from obstet-
rics and gynecology specialists) and also on mobile phone 
features (from health information management and med-
ical informatics experts). To determine the face validity, 
the questionnaire was first distributed and released to 
two experts in health information management and med-
ical informatics. The content validity of the questionnaire 
was assessed by 12 experts (specialists in obstetrics and 
gynecology, health information management and medical 
informatics). The validity of each item (i.e. relevance and 
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clarity) as well as the validity index of the tool as a whole 
(i.e. comprehensiveness) were determined using a Likert 
scale (from 1= ‘unfavorable’ to 4= ‘highly favorable’). Each 
item’s content validity was assessed based on the Content 
Validity Index (CVI), and if it was less than 0.7, the item 
was revised and modified. The Content Validity Ratio 
(CVR) was also determined based on the Lawshe’s table 
and items with values less than 0.56 were eliminated. The 
reliability of the questionnaire was determined using the 
split-half method and its Cronbach alpha was calculated 
at 0.87.

After validating the data collection tool, the resulting 
questionnaire had 46 items in three main sections: demo-
graphic information (11 items), current mobile phone use 
(22 items), and attitudes towards mobile phone use for 
prenatal care services (13 items). Five of these items were 
yes/no questions. A “yes” answer scored one point and a 
“no” answer zero points, and six items were four-choice 
questions, with ‘everyday’ =1 point, ‘several times per 
week’ =0.6, ‘occasionally’ =0.3, and ‘never’ =0. The items 
on the pregnant women’s use (12 items) and attitude to 
use (12 items) were rated in such a way that use or atti-
tude to use each feature was rated with one point, and no 
use or no attitude to use was rated with zero points. The 
sum of the scores from the two sections of the question-
naire (i.e. use of and attitude towards use) were divided 
into three groups based on the 25th and 75th percentile 
as low, medium or high.

Data collection
Participants were selected using a simple (convenience) 
sampling method. A researcher (SA) visited the obstet-
rics and gynecology clinic and distributed the ques-
tionnaires to eligible pregnant women and asked those 
willing to participate to complete the questionnaire. The 
purpose of the study was then explained to all users and 
they signed the written informed consent form. Identifi-
able personal information was not collected; all data were 
kept confidential and safe.

Statistical analysis
Data were analyzed in Statistical Package for the Social 
Sciences (SPSS) 22 (IBM SPSS Statistics, IBM Corpo-
ration, Armonk, NY, USA). First, the number and fre-
quency of the demographic variables, accessibility and 
use of mobile phone were calculated. Then the mean and 
the standard deviation (SD) of the quantitative variables 
as well as the frequency of the use and the use attitude 
of the pregnant women in relation to the demographic 
variables were calculated. Then the sum of the scores of 
the two sections (i.e. usage and attitude to use) was cal-
culated and based on the 25th and 75th percentile the 
participants were divided into three groups according 
to their usage rate: ‘low’ for scores < 15.52, ‘moderate’ 

for scores of 15.52–20.27 and ‘high’ for scores > 20.27. 
With regard to their attitude to use, they were classified 
as ‘low’ for scores < 13, ‘moderate’ for scores of 13-14.25, 
and ‘high’ for scores of > 14.25. The frequency percentage 
was also calculated for each of the items. The relation-
ships between the demographic variables and the ques-
tionnaire sections (i.e., usage and attitude towards usage) 
were assessed using the chi-square test or Fisher’s exact 
test. The threshold probability of P < 0.05 was assumed as 
the statistical significance level.

Results
Participants’ characteristics
Of the 168 questionnaires distributed, 158 (94%) were 
completed. The mean age of the participants was 
28.39 ± 5.84 years. A total of 93 pregnant women (58.9%) 
had less than bachelors education and 152 (96.2%) lived 
in the city. Most of the participants (89.9%) referred 
to a physician for prenatal care services, and 79.1% of 
them were not employed. The mean gestational age was 
5.58 ± 2.29 months, and 51.9% of them were the first 
pregnancy (Table 1).

Table 1  Participants’ demographic information (N = 158)
Demographic variable Number (%)
Age (years) ≤ 25 52(32.9)

> 25 106 (67.1)

Mean ± SD 28.39 ± 5.84

Education level Less than bachelor’s degree 93(58.9)

Higher than bachelor’s degree 65(41.1)

Area of residence City 152(96.2)

Village 6(3.8)

Under the supervision Physician 142(89.9)

Midwife 5(3.2)

Health Center 7(4.4)

Without supervision 4(2.5)

Nationality Iranian 152(96.2)

Non-Iranian 6(3.8)

Employed Yes 33(29.9)

No 125(79.1)

Pregnancy month 5 and less 76(48.1)

6 and above 82(51.9)

Mean ± SD 2.29 ± 5.58

Previous pregnancy Yes 74(48.1)

No 82(51.9)

Table 2  Use and attitude to use mobile phone (N = 158)
Item Number 

(%)
Use of mobile phones to receive prenatal care services 131 (82.9)

Mobile internet access 133 (84.2)

Have smartphone (possibility to install apps) 133 (84.2)

Installing mobile apps related to pregnancy 60 (38)

Attitude to use mobile phones to receive prenatal care 
services

122 (72.2)
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Table 2 shows the general findings regarding the use of 
and attitudes towards the use of mobile phones by preg-
nant women to access prenatal care services. Of the 158 
participants, 131 (82.9%) used mobile phones to obtain 
pregnancy-related services. 133 (84.2%) participants had 
smartphones and access to mobile internet. 60 (38%) of 
the participants had at least one pregnancy-related appli-
cation (app) on their smartphone. A total of 122 pregnant 
women (72.2%) had a positive attitude in using mobile 
phones to receive prenatal care services.

Table  3 shows the use of mobile phones by pregnant 
women to obtain pregnancy-related information in four 
categories: every day, several times a week, sometimes 
and never. Of the 158 participants, 93 (58.9%) sometimes 
used phone calls to get pregnancy information (from 

friends, relatives, physicians, nurses and midwives), 
and more than half of them (54.4%) never used SMS, 
to get information. Participants sometimes used their 
internet (36.7%) and social media (35.4%) to obtain and 
access pregnancy information. Most participants never 
used mobile email to communicate with others (79.1%) 
and smartphone apps (58.9%) to access pregnancy 
information.

The results showed that pregnant women most fre-
quently used internet searches to find information about 
avoiding harmful medications during pregnancy (42.4%), 
physiological changes during pregnancy (36.1%), preg-
nancy complications and types of delivery (35.4%), and 
nutritional needs during pregnancy (34.2%). In addition, 
participants had used phone calls the most to commu-
nicate with other pregnant women (21.5%) and to get 
reminders about appointments (20.9%), ultrasound scans 
(16.5%), and lab tests (15.8%). Meanwhile, the pregnant 
women had a greater attitude towards using social media 
to get information about nutrition needs during preg-
nancy (35.5%), exercise and fitness (32.3%) and to com-
municate with other pregnant women (29.1%). They 
also had greater attitudes toward using phone calls to be 
reminded of appointments (19.6%), having ultrasound 
scans (19%) conducting lab tests (18.4%), and taking 
medications and supplements (17.7%). An additional file 
shows the frequency of use and attitude towards the use 
of mobile phones for the utilization of prenatal care ser-
vices [Additional file 1].

The results showed that educational level, employ-
ment status and number of previous pregnancies had an 
impact on mobile phone use and attitude among preg-
nant women. This study found that pregnant women’s 
use was higher and their attitude was more positive in 
those with higher education (P < 0.004). Housewives also 
used mobile phones most often (P < 0.042), but their atti-
tudes did not differ significantly from that of the others 
(P < 0.216). Mobile phone use among pregnant women 
who had experienced a previous pregnancy was signifi-
cantly higher than the others (P < 0.001) and they also had 
better attitudes towards mobile phone use  (P < 0.005). 
An additional file shows the frequency of use and atti-
tude toward mobile phone use among pregnant women 
in terms of demographic details [Additional file 2].

Discussion
Principal findings
The majority of the participants in this study had a 
smartphone and had access to the internet via their 
mobile phones. More than half of those surveyed some-
times used phone calls and mobile internet to obtain 
pregnancy-related information. A significant number 
of participants never used both email and smartphone 
apps to receive pregnancy-related information. Pregnant 

Table 3  The frequency of use of mobile phone by the pregnant 
women (n = 158)
Items Number (%)

Everyday Several 
Times 
per 
Week

Sometimes Never

Receiving 
pregnancy-related 
information through 
phone calls (from 
friends, relatives, 
physicians, nurses 
and midwives)

7 (4.4) 18 (11.4) 93 (58.9) 40 
(25.3)

Receiving 
pregnancy-related 
information through 
SMS* (from friends, 
relatives, physi-
cians, nurses and 
midwives)

3 (1.9) 9 (5.7) 60 (38) 86 
(54.4)

Using mobile 
Internet to obtain 
pregnancy-related 
information

27 (17.1) 37 (23.4) 58 (36.7) 36 
(22.8)

Using social media 
(such as Telegram 
channels) to access 
pregnancy-related 
information

31 (19.6) 16 (10.1) 55 (34.8) 56 
(35.4)

Using mobile email 
to communicate 
with others (friends, 
relatives, physi-
cians, nurses and 
midwives) to receive 
pregnancy-related 
information

1 (0.6) 7 (4.4) 25 (15.8) 125 
(79.1)

Using smartphone 
applications 
(software) to access 
pregnancy-related 
information

10 (6.3) 20 (12.7) 35 (22.2) 93 
(58.9)

*SMS: Short Message Service
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women used the internet most often to find information 
about taking harmful medications during pregnancy, 
pregnancy complications and delivery methods, fetal 
development, and nutritional needs during pregnancy. 
Most participants used phone calls to communicate with 
other pregnant women and to receive reminders about 
appointments, taking medications and supplements, and 
laboratory tests and ultrasound scans. To get informa-
tion about the pregnancy and to communicate with other 
pregnant women, the pregnant women were most inter-
ested in using social media and also to get reminders, 
they were most interested in using phone calls.

The results showed that a significant number of preg-
nant women had access to the internet through their 
mobile phone, consistent with the results of similar 
studies in other countries [13, 23]. Although physicians 
inform pregnant women about pregnancy during their 
visit to the clinic [24], they still need more information 
about pregnancy to boost their confidence. Therefore, 
to meet these needs, they use the internet as a source 
of information before a prenatal visit or immediately 
after a visit [25]. An Italian study by De Santis et al. [23] 
stated that using the internet is the easiest and quick-
est way to raise awareness and address concerns during 
pregnancy. Given the widespread use of the internet by 
pregnant women, there is a need to identify their infor-
mation needs and provide them with useful information 
through the internet. Therefore, it is recommended that 
obstetricians and gynecologists participate in the design 
of content for digital resources (e.g. websites and smart-
phone apps) and present valid sources of information to 
pregnant women.

Based on the results of this study, the most common 
uses of internet searches by pregnant women were to 
obtain information about harmful medications during 
pregnancy, pregnancy complications and delivery meth-
ods, fetal development, and nutritional needs during 
pregnancy. These results are similar to those found in 
other studies of the most important information preg-
nant women look for on the internet [13, 26, 27]. In addi-
tion, most participants in this study used phone calls to 
communicate with other pregnant women and to receive 
reminders about appointments, medication and supple-
ment intake, and laboratory tests and ultrasound scans. 
Similarly, a recent study by Yamin et al. in 2018 [22] indi-
cated that most pregnant women in Afghanistan pre-
ferred phone calls over SMS for health information and 
medication reminders. This study found that Afghan 
women’s low literacy level was the reason behind their 
preference for phone calls. As the mobile phone is an 
inexpensive and easily accessible information tool, it can 
be used to counsel patients with chronic diseases as well 
as those who need continuous care in their self-manage-
ment, such as in the case of pregnant women. However, 

it should be noted that some studies have recognized 
that phone calls follow-up is time-consuming [28, 29] 
and that pregnant women may not always be able to take 
phone calls due to their unique conditions.

The results showed that more than half of the respon-
dents sometimes used mobile phone calls, and more than 
a third of them used mobile internet to get pregnancy-
related information. Similarly, several studies have indi-
cated that pregnant women search the internet at least 
once a month [13, 26, 30, 31]. Larson et al. [32] also 
reported that in Sweden, a higher frequency of preg-
nancy-related information is searched over the internet, 
ranging from once a month to 62 times a month. Addi-
tionally, a significant number of pregnant women in this 
study never used email and smartphone apps for preg-
nancy information. These findings contradict the results 
of several studies on the use of smartphone apps by preg-
nant women in other countries [16, 33, 34]. As noted in 
these studies, pregnant women frequently used preg-
nancy related smartphone apps and also reported that the 
apps are an important source of information and a tool 
for monitoring pregnancy. Trrip et al. [35] emphasized 
that in Australia, smartphone apps as self-monitoring 
tools have good potential to change pregnant women’s 
self-management behaviors, as they can improve access 
to educational sources, enhance face-to-face interaction 
and overcome some of the barriers associated with tradi-
tional healthcare (face-to-face counseling). Despite these 
advantages, Burt et al. [36] compared the most popular 
pregnancy apps and reported that their sources of infor-
mation were not valid. Several studies have also reported 
that pregnant women were keen to consult a specialist 
instead of using smartphone apps [4, 15, 37]. In the pres-
ent study, the low use by pregnant women may be due to 
a lack of knowledge about this new technology or a lack 
of trust in the information content of existing apps. As 
smartphone apps can be an important source of informa-
tion for pregnant women, the involvement of healthcare 
professionals in their development, implementation and 
support is essential.

In the present study, pregnant women were most inter-
ested in using mobile social media to obtain information 
and communicate with other pregnant women and were 
also most interested in using phone calls for a variety of 
reminders. These results were consistent with the results 
of other similar studies. Kraschnewski et al. [38] reported 
that more than 80% of pregnant women used social 
media to obtain pregnancy information. Asiodu et al. [39] 
found that American pregnant women used social media 
as a practical, convenient, and valuable way to obtain pre-
natal information. Studies on social media have shown 
that these tools are one of the most important and impor-
tant sources of health information [40, 41]. Pregnant 
women who have used these tools can share health and 
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pregnancy information with similar people and groups 
and also communicate with other pregnant women [42]. 
While social media and mobile phones provide access to 
information easily, cheaply and without space and time 
constraints, the validity, content of the information and 
the quality of the information provided in these informa-
tion sources must also be considered.

The findings showed that educational level, employ-
ment status and number of previous pregnancies had an 
impact on mobile phone use and attitude among preg-
nant women. Similarly, Shieh et al. [43] reported that 
educational level, work status, and number of pregnan-
cies had a significant impact on internet use and access 
among pregnant women. A review showed that highly 
educated pregnant women found online health informa-
tion to be reliable and useful, and significantly improved 
their confidence in making decisions about their preg-
nancy after using the internet [44]. A study by Song et 
al. in the US [45] demonstrated that the internet was 
not widely used by pregnant women with low income 
and low education. This may be because some pregnant 
women do not have access to the internet or a digital tool, 
nor are they able to search for health information online. 
Consequently, it can be said that sociodemographic fac-
tors are usually not the real factor behind adoption deci-
sions but rather other underlying causes.

Strengths and Limitations
Based on the literature review, this study is the first to 
be conducted in a developing country on the use of 
pregnant women and their attitudes towards the use of 
mobile phones for prenatal care. The results can be used 
as a basis for future studies on the design and develop-
ment of mHealth interventions for pregnant women. The 
present study included a sample of 158 pregnant women 
in one city, which can be considered a limitation. In this 
study, all participants were selected from a medical cen-
ter, however, the clinic had the highest number of refer-
rals in Kashan, but the results may not be generalizable to 
the entire population of pregnant women in Iran.

Implications for practice & Future Research
Given the evidence supporting pregnant women’s atti-
tudes towards using mobile phones to seek self-man-
agement services, the following recommendations are 
proposed to improve uptake of these tools. Obstetrics 
and gynecology specialists take into account pregnant 
women’s concerns about the quality of information pro-
vided via mobile phones and also assure them of the 
benefits of using these tools. In this study, pregnant 
women may hardly use smartphone apps due to the lack 
of awareness of their advantages and lack of confidence 
in their information content, therefore collaboration of 
healthcare professionals for the design, development and 

implementation of these apps appears necessary. This 
study identified pregnant women’s information needs and 
their preferred types of features in order to receive prena-
tal care services, making designing future interventions 
based on pregnant women’s needs imperative. Further 
studies are needed to investigate the use and attitudes of 
pregnant women towards using mHealth technology in 
larger populations.

Conclusion
Currently, in Iran as a developing country, pregnant 
women use internet search to get information about 
harmful medications, pregnancy complications and 
delivery methods, fetal development and nutritional 
needs during pregnancy. They use the phone call to com-
municate and receive reminders with other pregnant 
women. They also have positive attitudes towards using 
social media to seek prenatal care services. Therefore, 
there seems to be a need to examine the information con-
tent of digital resources from healthcare providers and to 
guide pregnant women in using these tools to access pre-
natal care services.
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