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Purpose: This study aimed to examine engagement and satisfaction with a mobile web-based education program (HiChart)
among pregnant women. Methods: A cross-sectional descriptive study was conducted of 97 pregnant women hospitalized for
obstetric care. Data were collected from October 1 to November 30, 2016, and were analyzed with descriptive statistics. Results:
Among participants, 16.5% engaged fully with HiChart, while 43.3% engaged partially. The overall satisfaction with HiChart was
high. Some main reasons for not engaging with the education were participants’ unawareness of the text messages, lack of time,
and poor internet connection. The participants suggested that more educational content needed to be covered, such as coping
with infant emergencies and information about the neonatal intensive care unit. Conclusion: To increase pregnant women's
engagement with mobile web-based education, efforts are needed to strengthen the system of sending text messages as part of
mobile web-based education to all patients, to inform pregnant women that an educational web link was sent, and to encourage
them to engage with mobile web-based education. Furthermore, it is essential to improve the HiChart service by providing
educational content corresponding to users’ needs.
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INTRODUCTION

Pregnant women have a high demand for education re-
garding various pregnancy-related topics such as medication
during pregnancy, vaginal delivery and cesarean sections,
management of the puerperium, and breast care and breast-
feeding [1-3]. Despite their high need for education, the pre-
natal class attendance rate is low. Because most prenatal edu-
cation programs are presented in group lectures at specific
time and locations, the greatest barriers preventing pregnant
women from participating in prenatal education programs
are having insufficient time and not being aware of the pre-
natal education location [2,4]. Adequate prenatal education
helps pregnant women to improve their self-management
skills, have more confidence in maintaining a healthy preg-
nancy, prevent pregnancy-related complications, and reduce
their anxiety [5,6]. Other positive expected effects of educa-
tion include reduced stress and increased self-efficacy [7].
Since the educational needs of individual pregnant women
differ, providing adequate education tailored to individual
characteristics is necessary.

As the use of smart devices such as smartphones is grow-
ing in popularity, online learning without restrictions of space
and time has become an opportunity to enhance education [8].
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It has been reported that pregnant women use the internet and
smartphone applications (apps) as a source of information
during pregnancy [9-12]. A study of 335 Chinese pregnant
women showed that the internet was a common source of
pregnancy-related information [9]. Similarly, a systematic
review of the internet use of pregnant women reported that
women used the internet as a source of information, especially
regarding fetal development and nutrition during pregnancy
[10]. Additionally, a study on pregnancy-related app usage in
193 pregnant women reported that 55% of the participants used
mobile apps related to pregnancy, birth, and/or childcare, and
the most frequently accessed information was about the signs of
risk and disease during pregnancy [11]. Regarding text mes-
sages, a study conducted in 20 public primary health care units
with a total of 1,210 pregnant women showed that women who
received and read all short text messages related to pregnancy
and childbirth had significantly higher rates of engagement in
antenatal care practices, including antenatal visits, than those
who received routine care [13]. Furthermore, the text messages
acted as a source of positive motivation and were perceived as
extended care from the health care provider [14]. Education us-
ing the “Pregnant with Diabetes” app was effective for im-
proving pregnancy planning and outcomes in women with
diabetes [15], and education using an app on pregnancy-re-
lated health and nutrition information was effective for in-
creasing women’s self-confidence in the management of gesta-
tional diabetes mellitus and their motivation for behavioral
change [16]. These findings indicate that an easily accessible
app education program may positively impact pregnant wom-
en’s health. A systematic review of 14 studies reported that
mobile health (mHealth) interventions were effective at im-
proving antenatal and postnatal care services, and especially
at changing the behavior of pregnant and postpartum women
[17]. However, those studies were mainly conducted in the
outpatient setting before admission and little evidence exists
on mobile web-based education services for inpatient preg-
nant women.

The traditional education method involves a nurse directly
guiding hospitalized pregnant women using brochures or book-
lets. However, electronic health (eHealth) or mHealth educa-
tion is currently being used at hospitals. The HiChart educa-
tional materials were developed based on previous educational
resources to promote the patients’ understanding of and sat-
isfaction with audiovisual education materials. Studies have
reported that mobile education was well accepted by inpatients
and could enhance a patients’ knowledge and self-care partic-
ipation [18,19].

Mobile web-based education for hospitalized pregnant wo-
men can provide tailored education according to pregnancy
status and reasons for admission. Although nurses send links
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to mobile web-based education to hospitalized pregnant wo-
men at the hospital where this study was conducted, pregnant
women’s actual engagement and degree of satisfaction with
mobile web-based education have not been evaluated. This
study aimed to examine (1) participants’ engagement with the
mobile web-based education program (HiChart), (2) their rea-
sons for not engaging with the materials they received, and (3)
their satisfaction with mobile web-based education.

METHODS

1. Study Design and Sample

This study employed a cross-sectional descriptive design.
The study participants were 97 pregnant women who had
smartphones and were admitted for obstetrical care to S Medi-
cal Center, a tertiary medical center in Seoul, South Korea.

2. Mobile Web-based Education Program (HiChart)

In this study, the mobile web-based education program
was HiChart, an education program comprising animated
videos (HiChart®, Health Breeze, Korea) in five categories:(1)
hospitalization (admission), (2) delivery, (3) postpartum care,
(4) newborn care, (5) high- risk pregnancies, and (5) discharge
(Table 1) (Figure 1).

The HiChart development process was as follows. Based on
educational materials in the form of brochures previously
used by hospitalized pregnant women, various scenarios were
portrayed in the form of animated educational videos. The
HiChart app for pregnant women was developed after meet-
ings with healthcare information team developers and Health
Breeze staff. After reviewing and revising the education pro-
gram with a group of experts, it was finalized as a mobile web-
based education program for pregnant women.

At present, at the hospital where this study was conducted,
anurse sends text messages that contain web links to HiChart
animated videos to the smartphones of all hospitalized preg-
nant women as part of routine nursing care on the day of ad-
mission, immediately after delivery, and before discharge. On
the day of admission, a nurse sends a text message with a web
link to the educational material on admission and delivery
based on their delivery mode (induced labor or cesarean sec-
tion), and sends a link to the material on high-risk pregnancies
to high-risk pregnant women. Immediately after delivery, a
nurse sends text message(s) related to postpartum care and
newborn care in the afternoon of the day before discharge,
and sends a link to materials on discharge education in the
evening of that day.
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Figure 1. Sample image of the HiChart video screen (discharge education for preterm labor patients).

Categories Contents R 18 time Message sent
(min)
Hospitalization Hospitalization guide 17:08 On
(admission) Fall prevention guide 6:24 admission
Anti-embolism stocking guide for pregnant woman 3:02
Delivery Labor induction patient information 3:44 On
Cesarean section patient information 9:35 admission
Postpartum care Couplet care 9:40 After
Breastfeeding guide 6:03 delivery
Newborn care Nursery room guide 3:49 After
Normal delivery newborn baby's schedule 2:59 delivery
Cesarean section newborn baby's schedule 4:16
Neonatal screening information 4:28
Guide for newborn care after discharge 8:56
High risk Hospitalization guide for high-risk pregnant women 5:00 On
pregnancies Bedside exercise program: Neck 4:31 admission
Bedside exercise program: Arms 9:41
Bedside exercise program: Legs 7:09
Cervical cerclage patient information (McDonald's OP) 4:19
Pregnancy induced hypertension guide 5:47
Glycemic control and insulin injection guide for gestational diabetes mellitus 7:35
Discharge Discharge education for vaginal delivery patients 10:01 Evening of
Discharge education for cesarean section patients 8:18 the day before
Discharge education for preterm labor patients 3:47 discharge

www.e-chnr.org
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3. Measurements

This study used a structured questionnaire consisting of
general and obstetric characteristics, engagement and reasons
for non-engagement, and satisfaction related to the mobile
web-based education program (HiChart). The questionnaire
was developed after conducting a literature reviews [20-22]
and was validated by experts in obstetrics, including a pro-
fessor of obstetrics and gynecology, a head nurse of an ob-
stetrical ward, a nurse with a doctorate in nursing and over 10
years of experience in obstetrics and gynecology, and two
nurses who had worked in an obstetric ward for more than 5
years. The content validity index for all the questions was
above .80.

1) Engagement

Engagement was measured by a one-item self-report on
whether the participant had viewed the mobile web-based ed-
ucation program (HiChart) through the web link (URL) pro-
vided by the nurse. Engagement was categorized as complete
(viewed all), partial (viewed in part), or none.

2) Reasons for non-engagement

Reasons for not engaging with HiChart were measured
with binary (yes or no) responses. In addition, we asked par-
ticipants to describe other reasons they had that were not ad-
dressed by those eight specific items. The items were as fol-
lows: (1) they had an internet connection problem, (2) their
smartphone battery was low, (3) the educational material was
too long and boring, (4) they already knew the educational
content, (5) they did not need it (education), (6) they did not
have enough time to watch it, (7) they did not know what the
text message was for, (8) they thought the text message was
spam, and (9) other reasons.

3) Satisfaction

Participants’ satisfaction with HiChart was measured us-
ing four items including overall satisfaction, ease of under-
standing, sufficiency of the information, and convenience.
Each item was rated on a 5-point Likert scale ranging from
“strongly disagree” (scored as 1) to “strongly agree” (scored as
5), with higher scores indicating greater satisfaction. For this
study, the Cronbach’s a coefficient of the satisfaction scale
was .86.

4, Data Collection

Data were collected using a self-report questionnaire. The
survey was conducted in the morning of the discharge day of
the hospitalized pregnant women considering that the Hi-
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Chart massages had been sent on the day of admission, after
delivery, and the day before discharge. The questionnaires
were administered after the purpose and methods of the
study were explained by the researcher and written consent
was obtained from women who agreed to participate in the
study. Participants were assured of anonymity and confiden-
tiality and informed they were free to withdraw at any time.

In all, 100 pregnant women agreed to participate in this
study, and 97 completed questionnaires were analyzed, after
three incomplete questionnaires were excluded. The survey
took 10 minutes to complete and no identifiable information
was recorded to protect patient privacy. The data were col-
lected from October to November 2016.

5. Ethical Considerations

This study was approved by the Institutional Review Board
of S Medical Center (2016-09-131-004). All participants were
informed about the purpose of this study and participants’
right to withdraw from the study at any time. Confidentiality
of participants was ensured and written informed consent
was obtained from each participant.

6. Data Analysis

Data were analyzed using SPSS version 22.0 (IBM Corp.,
Armonk, NY, USA) with descriptive statistics including fre-
quency, percentage, mean and standard deviation, and con-
tent analysis for open-ended questions. Statistical differences
between groups were analyzed using the t-test, analysis of
variance, or the x2 test.

RESULTS

1. Demographic and Obstetric Characteristics of Partici-
pants

The demographic and obstetric characteristics of partici-
pants are summarized in Table 2. The mean age of partici-
pants was 33.414.0 years. The mean gestational age of partici-
pants was 36.5+4.6 weeks, and 72.2% of participants had a
gestational age of more than 37 weeks. Women giving birth
for the first time (primipara women) accounted for 56.7% of
the respondents.

2. Engagement
Among the education categories, admission (71.5%) was

the most common type of text message sent, followed by
high-risk pregnancy (64.2%), discharge (62.9%), newborn care
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Table 2. Demographic and Obstetric Characteristics of Participants

(N=97)

- . n (%) or
Characteristics Categories M+SD
Age (year) 33.4+4.0

Education High school 8(8.2)
College 89 (91.8)
Monthly income <300 19 (19.6)
(10,000 won) 300~ <400 19 (19.6)
400~ <500 12 (12.4)
>500 47 (48.4)
Occupation No 8 (39.2)
Yes 59 (60.8)
Gestational age <37 7 (27.8)
(week) >37 70 (72.2)
36.5+4.6
Parity Primipara 55 (56.7)
Multipara 42 (43.3)
Reasons for Natural delivery 33 (30.3)
admission* Induction 16 (14.7)
(n=109) Cesarean section 25 (23.0)
Preterm labor 12 (11.0)

Gestational diabetes mellitus 7 (6.4)

Preeclampsia 7(6.4)

Premature rupture of membrane 5 (4.6)

Incompetent internal os of cervix 2 (1.8)

Others 2(1.8)

*Multiple answer.

(59.8%), delivery (54.0%), and postpartum care (38.6%). Among
participants who received text messages for HiChart, 58 par-
ticipants engaged fully (16.5%) or partially (43.3%), while 39
participants (40.2%) did not engage with the HiChart educa-
tional content (Table 3). We examined the difference in partici-
pants’ characteristics between engaged (fully or partially) and
non-engaged women. There was a significant difference in
parity (’=4.57, p=.033). Multiparas (n=20, 34.5%) engaged
with the HiChart education less than primiparas (n=38, 65.5%).

3. Reasons for Not Engaging with HiChart

The reasons participants did not engage with HiChart are
shown in Figure 2. The most common reason was that partic-
ipants “did not know what the text message was for” (26.1%)
followed by “did not have enough time to watch” (23.4%),
“had an internet connection problem (Wi-Fi)” (12.0%), “thought
the text massage was spam” (8.8%), “already knew the educa-
tional content”(8.6%), and “did not need it (education)” (5.5%).

Several other reasons were reported by the patients for not
engaging with HiChart. Some patients reported that they
found it difficult to concentrate on the educational content
during labor due to pain. Patients who underwent cesarean
sections reported that they could not engage with HiChart be-
cause they underwent many tests before surgery and due to
postoperative pain after surgery. Women with high-risk preg-

Table 3. Engagement and Satisfaction by Participants' Characteristics (N=97)
Engaged (n=58 Not engaged (n=39 Satisfaction (n=58
Characteristics Categories gaged ( ) gaged ( ) xort(p) ( ) tor F (p)
n (%) or M£SD n (%) or M£SD M=SD
Total 58 (59.8) 39 (40.2) 4.0+0.8
Age 32.78£3.55 34.31+4.57 1.86 (.067)
Education High school 4(6.9) 4 (10.3) 0.35 (.555) 3.810.5 1.10 (.277)
> College 4 (93.1) 35 (89.7) 42+0.8
Monthly income <300 13 (22.4) 6 (15.5) 3.03 (.552) 42108 1.10 (.357)
(10,000 won) 300~ < 400 2(20.7) 7 (17.9) 4.4+0.7
400~<500 5 (8.6) 7 (17.9) 3.6+0.5
>500 8 (48.3) 19 (48.7) 42%+0.9
Occupation No 4 (41.4) 14 (35.9) 0.29 (.588) 42+0.9 0.40 (.693)
Yes 4 (58.6) 25 (64.1) 42+0.7
Gestational age <37 4(24.1) 13 (33.3) 0.98 (.322) 41+0.7 0.20 (.839)
(week) >37 44 (75.9) 26 (66.7) 42109
Parity Primipara 8 (65.5) 17 (43.6) 4.57 (.033) 42107 0.08 (.935)
Multipara 0 (34.5) 22 (56.4) 42+£1.0
Reasons for Natural delivery 2 (37.9) 11 (28.2) 7.53 (.110) 42+09 0.17 (.953)
admission Induction 1 (19.0) 2(5.1) 43%09
Cesarean section 0(17.2) 14 (35.9) 4.0£0.9
Preterm labor 7 (12.1) 5 (12.8) 41+£0.7
Others 8(13.8) 7 (18.0) 42+0.8
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Did not know what the text message was for. EE—_ S © |

Did not have enough time to watch it.

Had an internet connection problem.
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Educational material was too long and boring. - ¢

Smartphone battery was low. 104

Other reasons
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W % (N=81)

Figure 2. Reasons for not fully engaging with the HiChart content.

nancies stated they had to concentrate on their intensive treat-
ment immediately after admission and needed time to adapt
to their new circumstances. Some patients stated they had al-
ready obtained a brochure or information from their nurses
before they received the HiChart messages. Some patients
said that they engaged with HiChart only on the first day that
they received a text message because they thought the text
messages received on other days were the same as that re-
ceived on the first day. Each text message URL contained a
link to three to four HiChart segments; however, some pa-
tients said they watched only the first segment because they
did not know other segments were available below. Patients
who shared a room with other patients contained said that
they immediately closed HiChart because they were concer-
ned that the sound might bother other pregnant women. Ad-
ditionally, some participants asked for the scope of the educa-
tional content to be broadened, with possible topics including
as coping with infant emergencies, bottle feeding, breast care,
postpartum care, and information about the neonatal inten-
sive care unit.

4, Satisfaction

Those who engaged at least once with any HiChart content
(n=>58) responded to the satisfaction questions. The mean score
of overall satisfaction with HiChart was 4.01£0.8. Meanwhile,
the mean score for “ease of understanding” was 4.5%0.7, that
for “sufficiency of information” was 4.440.7, and that for
“convenience” was 4.0+0.8 with possible scores ranging from
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1to5.

DISCUSSION

This study aimed to examine pregnant women's engage-
ment and satisfaction with mobile web-based education (Hi-
Chart). Among the participants who received the HiChart
service, only 59.8% engaged with the mobile web-based edu-
cation program fully or partially. However, the patients who
used HiChart reported relatively high satisfaction.

Studies have reported that the quality of online health in-
formation varies greatly [23,24], indicating that reliable sour-
ces of education are needed. Despite the availability of reliable
educational materials (HiChart), the engagement rate was low
in this study. One of the main reason participants did not use
the HiChart education program was that they were not aware
of it. Therefore, nurses should promote this service by inform-
ing the patients regarding the text messages and when and
how they can engage with HiChart. It has become more com-
mon for inpatients to use eHealth or mHealth educational
services. For instance, pregnant women undergoing a cesar-
ean section were in favor of adding mobile applications to
their perioperative management [25]. Furthermore, patients
tend to engage in their care and to optimize their hospital ex-
perience through use of their mobile devices [26]. This indi-
cates that mHealth education could be utilized as an alter-
native or supportive method for inpatients.

Women who undergo a cesarean section tend to have lon-
ger recovery times and experience greater fatigue due to post-
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operative pain than women who delivered vaginally [27].
Since it may be difficult for such patients to watch the HiChart
videos due to postoperative pain and fatigue, sending text
messages about the HiChart educational program to patients
at the outpatient clinic should be an option and could be of-
fered as part of the continuum of care.

In the present study, some high-risk pregnant women
found it difficult to concentrate on the HiChart education ma-
terials due to their unstable and stressful situations amidst
sudden hospitalization. Thus, many patients did not believe
they had time to watch the mobile web-based educational
videos. However, in a study on satisfaction and mental well-
being after internet-based cognitive-behavioral stress man-
agement, providing information significantly reduced stress
and anxiety in pregnant women experiencing preterm labor
and increased maternal self-confidence [20]. There was a sig-
nificant drop in stress after listening to material on a stress cop-
ing app for hospitalized pregnant women at risk for preterm
birth [28]. Although high-risk pregnant women should be strong-
ly encouraged to engage with the HiChart education program,
it would be better to send them text messages about HiChart af-
ter stabilizing their condition and reducing their anxiety, rather
than immediately after an emergency admission. Alternatively,
HiChart could be first sent to the patient’s guardian with en-
couragement to share the information with the patient later.

In this study, multiparas engaged with the HiChart service
less than primiparas. This implies that women who are expe-
riencing first-time pregnancies may have more educational
needs. In addition, a study reported that first time mothers’
infant care education needs were higher than those of multi-
para mothers [29]. Thus, it is essential to pay more attention to
first-time mothers, and it could be helpful to utilize smart-
phone-based education as a supportive method.

Participants’ overall satisfaction with HiChart education
was high, indicating that the patients found the mobile web-
based educational material easy to understand, considered
the information sufficient, and appreciated the convenience of
the educational method using a smartphone. Women who
were more willing to participate in mobile web-based educa-
tion experienced greater satisfaction than those who were less
willing to participate [21]. Although most participants who
engaged with the web-based education provided a favorable
evaluation of the HiChart service, some participants had sug-
gestions for improvement, including issues related to internet
access. Data usage is very high when using a smartphone to
view mobile web-based educational videos. In fact, some pa-
tients stated they did not engage with the HiChart educa-
tional materials because the free Wi-Fi connection did not
work well. Several patients stopped watching while playing
the content due to a lack of personal mobile data. Therefore, it
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is important to create a user-friendly environment by allow-
ing free use of wireless internet in patient rooms and inform-
ing the patients that free wireless internet is available. Addi-
tionally, some patients did not engage with the mobile web-
based education because of their concerns about the noise dis-
turbance when playing the educational content in a shared
room. Thus, providing services and products such as ear-
phones for pregnant women who share a room would be
helpful. In addition, covering a broader range of educational
content, corresponding to participants’ requests for informa-
tion on topics including coping with infant emergencies and
information about the neonatal intensive care unit, would
help them to better understand what to expect and meet the
users’ expectations. Preterm birth might exert a negative ef-
fect on the mothers’ well-being [30]. Nursing care based on
women’s needs would increase the likelihood of women hav-
ing a positive experience in their transition to motherhood.

This study has a few aspects that distinguish it from pre-
vious studies. First, previous studies on mobile web-based
pregnancy health care education programs were mostly con-
ducted in community settings or outpatient clinics, and most
of their content was limited to prenatal care. In contrast, the
current study was conducted among patients who were hos-
pitalized for obstetric care. Second, this study focused on en-
gagement and satisfaction with the educational materials
among inpatient pregnant women, topics on which few stud-
ies have been conducted.

This study has several limitations. First, the generalizabil-
ity of the results is limited because this was a cross-sectional
descriptive study conducted at a single general hospital, in a
country where mobile internet service is ubiquitous. Second,
the measurement of participants’ engagement with mobile
web-based education was based on self-reports rather than
objective assessments. Third, a small sample size was a limi-
tation of this study. Finally, we only examined the users’ en-
gagement with the educational service. Thus, we suggest fu-
ture research with a larger sample size to examine the impacts
of the HiChart service on maternal and fetal outcomes. It
should be noted that, despite all these limitations, this study
adds to existing knowledge by providing items for improve-
ment when utilizing mobile web-based education for inpati-
ent pregnant women to provide high-quality of care and edu-
cation.

CONCLUSION

In the present study, participants’ engagement and satis-
faction with the HiChart mobile web-based education service
were evaluated among pregnant women admitted to a gen-
eral hospital. The participants’ satisfaction with the Hi-Chart
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educational materials used in this study was generally high,
but the engagement of participants with the service was low
and not all patients received the text messages, even though
HiChart was a part of routine nursing care.

First of all, to increase the engagement rate of pregnant
women with mobile web-based education, nurses should in-
form pregnant women that an educational web link was sent
to their smartphone and encourage them to engage with the
mobile web-based education program. Users’ satisfaction could
be improved and their needs met by providing comprehen-
sive information regarding web-based education, more edu-
cational content on topics they requested, and better environ-
mental support for web users.
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