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ABSTRACT

Background: The health care behavior of Thai pregnant women should enhance. Pregnant women
are facing anxiety from a variety of issues. Current evidence suggests that a text message can support
health care services and reduce anxiety. This study aimed to examine receiving text messages on
health care behavior and state anxiety among Thai pregnant women.

Methods: This study was a single-blind randomized controlled trial. A sample of 66 primigravidas
was randomly assigned using a random number table, 33 per group. All participants received a
recommendation for healthy behavior during pregnancy. The intervention group added 56 text messages
between 13 and 40 gestational weeks, from two government hospitals in Thailand, from March
2018 to May 2019. The data collection tool comprised of demographic characteristics questionnaire,
Pregnancy Outcomes Record, The Health Care Behavior during Pregnancy Questionnaire (HCBPQ)
(Thai version) which developed by the researcher, and State-Trait Anxiety Inventory (STAI-S). Data
were analyzed via SPSS version 18 using descriptive statistics, independent t-test, Fisher’s exact test,
and chi-square. The significance level was considered P<0.05.

Results: The results showed that the intervention group adopted appropriate mean health care behaviors
significantly only in physical activity domain (15.40+3.19) compared to the control group (13.58+1.89),
(P=0.01) and revealed a significantly lower total mean score of state-anxiety than the control group
(35.2348.50 vs. 40.79+9.28, P=0.02). Other health care behavior domains between the two groups were
not statistically significant (P>0.05).

Conclusion: Text messages could increase physical activity in Thai pregnant women and reduce the
total score of anxiety during pregnancy. Thus, the text message strategy is appropriate to use during
the antenatal period.
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INTRODUCTION

Text messages or short message services (SMS)
are a type of mobile health (mHealth) service
that refers to the mobile technology used
to support health care services.! Promoting
women’s physical and mental health during
pregnancy is necessary and should be
undertaken continuously. Pregnant woman can
achieve health promotion in several ways, such
as developing health literacy, building a healthy
setting, or strengthening health promotion
capacity and personal skills. Systematic reviews
of the literature reveal that SMS intervention
encourages health-promoting behaviors among
pregnant women.>* Based on the systematic
review, this study aims to assess the effect of
mHealth interventions in improving maternal
health.” They conducted a Strength, Weakness,
Opportunity, and Threat analysis of 27 studies
and found strengths of accessibility including
elements such as providing easy to understand
messages, low costs for user and implementer,
and applicability to rural areas. However,
they also found weaknesses of usability that
still require rectification, such as text limits
that need full-text designs to convey health
messages within the limit effectively and
inadequate durability of phones. Furthermore,
although SMS targeted at pregnant women is an
effective method to increase and promote health
care behaviors during pregnancy, strategies to
improve SMS implementation in Antenatal
Care (ANC) need to be explored.’

SMS functions can be classified into five
categories: education, monitoring, reminder,
communication and support, and emergency
medical response system.’” Based on a
systematic review, education is the most
popular SMS function and comprises at least
80% of all parts.’ Additionally, it can remind
the individuals to repeat their behaviors.
Self-monitoring, the critical concept of
mobile messages affecting health conditions,
consists of three elements based on the
concept of Coomes: 1) frequency, 2) time
period, and 3) tailored for a pregnant woman.®
To increase health-promotion behaviors and
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reduce usability weaknesses, messages should
be sent twice a week, between 13 weeks
of gestation to the end of the pregnancy.
Sending the messages allows women to use
such information to adjust their behaviors
by reducing risky behaviors and developing
appropriate health-promoting behaviors. In
addition, sending a warning message or birth
preparedness can help pregnant women to
modify behavior and their attitude.’

Moreover, when these messages are
tailored for pregnant women, they seem
specific to their conditions. For example,
increased weight of the fetus, placenta, and
uterus causes pregnant women to lean forward
while walking, inducing back pain. Sending
customized messages helps pregnant women
understand how to relieve such discomfort.
Hence, the three elements of frequency, time
period, and tailored directly reduce risky
behaviors and promote appropriate self-care
behaviors. Moreover, during pregnancy,
primigravidae have higher antenatal anxiety
than multigravidas. Approximately 24% of
primigravidae report increased anxiety levels
such as unplanned pregnancy, high financial
stressors, and low social support.” Maternal
anxiety during pregnancy can affect poor
pregnancy outcomes such as preterm birth,
low birth weight, small for gestational age,
and quality of life of pregnant women.'’-'2
Furthermore, antenatal anxiety still affects
the newborns’ health which is classified into
four groups: biological, mental, behavioral,
and medical.”” Therefore, receiving tailored
text messages might reduce the anxiety
experienced during the prenatal period."
Moreover, SMS was introduced to promote
health to achieve the highest health outcome,
health promotion, and disease prevention
during pregnancy. Thus, this study examines
the health care behaviors and state anxiety
among Thai women in the intervention and
control groups.

MATERIALS AND METHODS

This study was a single-blind randomized
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controlled trial. Sixty-six participants were
pregnant women who visited ANC clinic of two
government hospitals in Chiang Mai and Ubon
Ratchathani provinces of Thailand from March
2018 to May 2019.

For sample size calculation, power analysis
used at .80 had a statistically significant
level of 0.05. The effect size was modeled
on previous studies that resemble the current
research on anxiety and pregnancy outcomes
in obtaining messages through mobile
phones." For statistical superiority design,"
the formula was as follows:

2

VA +Z
N = 2(%) x S2
N=size per group; o=the real

difference between two treatment effect;
S=standard deviation of comparison group;

2

) x 2.892

N = (1.96 + 0.845
- 2.15

N=28.447

The desired sample size was decided
28 participants per group. The sample size
assumed a 20% attrition rate combined
with one year. The number of participants
in this study was 66 (33 in each group). 44
participants were enrolled from the Maharaj
Nakorn Chiang Mai Hospital, Chiang Mai,
and 22 from the Sunpasitthiprasong Hospital,
Ubon Ratchathani.

The study recruited pregnant women
meeting the inclusion criteria for the study
at the end of their initial prenatal care visit.
The inclusion criteria were primigravida and
singleton pregnancy, gestational period of
12+1 week ascertained by the last menstrual
period date, age between 18 and 40 years,
low-risk pregnant women not suffering from
any chronic diseases or having an experience
of infertility problems, possession of a
smartphone that can receive SMS. Following
the ANC process, the research team asked
the women if they were willing to participate
in the study. Those who agreed were asked
to supply their written informed consent and
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complete the demographic characteristics
Questionnaire. Individuals who needed
more time to decide whether they wanted to
participate could think and provide a final
decision by texting back to the research team.
The exclusion criteria were any condition that
would limit the ability to use the benefits of
text messages, such as twin pregnancy, and the
women unwilling to participate in the study
due to threatened abortion or termination of
pregnancy.

The number of participants eligible for the
study was 102 subjects. Thirty-six subjects
were excluded from the study, and finally
66 subjects were randomly categorized into
two groups by using a random number table
(Figure 1). The table was developed from
computer-generated random numbers, 1=A,
2=B, 3=B, 4=A, until 44 (A=22, and B=22).
Group A was the intervention group, whereas
group B was the control group. Each setting
assigned the participants into both group
sequences; 22 and 11 participants were
enrolled, respectively, in the intervention
and control groups. The randomization
procedure was performed outside the actual
clinical setting. Each participant was assigned
a participant ID. Clinicians who delivered
healthcare services at the clinics were single
blinded to the intervention. The participants in
both groups received ANC services, antenatal
screening tests, maternity information to have
a healthy pregnancy from the nurses as usual.
In addition, the intervention group received
text messages via smartphones during
13-40 gestational weeks every Monday and
Thursday at 10 am.

Fifty-six messages were developed.
The content of the messages corresponded
to the physiological changes experienced
during pregnancy. The themes of the text
messages comprised nutrition, coping with
discomfort during pregnancy, warning signs
of pregnancy complications, mental health
care, preparation for experiencing labor,
and signs and symptoms that lead to the
delivery stage. For example, at week 19, the
participants received the following message:

ijjcbnm.sums.ac.ir
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[ Enrollment ]

Assessed for eligibility (n=102)

Excluded (n=36)
+- Not meeting inclusion criteria

A 4

(n=18)
+- Declined to participate (n=18)

Randomized (n=66)

v (
{

Allocation

] v
J

Allocated to intervention (n=33)
+*Received allocated intervention (n=33)
+*Did not receive allocated intervention (n=0)

Allocated to control (n=33)
+*Received routine care (n=33)
+*Did not receive allocated intervention (n=0)

[ Follow-Up 1

Lost to follow-up (giving birth in another
hospital) (n=2)

Discontinued intervention (fetal anomaly so
termination of pregnancy at 19 wk.) (n=1)

Lost to follow-up (giving birth in another
hospital) (n=3)

Discontinued routine care (twins pregnancy)
(n=1)

Analvsis ]

: [
Analysed (n=30)
+*Excluded from analysis (n=0)

Analysed (n=29)
+*Excluded from analysis (n=0)

Figure 1: CONSORT flow chart of the participants

“You can get gestational anemia easily.
Please have a diet that includes iron, red meat,
fish, green vegetables, and tofu. Moreover,
vitamin C can promote iron absorption.
Therefore, eat the five food groups.” All the
statements were evaluated by a panel of three
experts, including health education, maternal
and child health nursing, and midwifery
specialists who evaluated the scale for validity.
After the modifications provided by the experts,
the content validity index was equal to 1.

Data collection tools included: 1)
Demographic characteristics Questionnaire,
which documented the participants’ age,
education level, occupation, pre-pregnant
weight, pre-pregnancy body mass index
(BMI), income, and the contact channel to
be used to inform the researchers when they
go into labor.

2) Pregnancy Outcomes Record was
composed of weight gain throughout
pregnancy, blood sugar testing, hemoglobin,
baby weight, type of delivery, and
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complications during pregnancy and labor,
such as a gestational diabetes mellitus,
pregnancy-induced  hypertension, and
anemia, as obtained from medical records.
For laboratory reliability, two laboratories in
the hospitals rely on the standard protocol,
international organization for standardization
(ISO) 15189, which is specific to medical
laboratories.

3) The Health Care Behavior during
Pregnancy Questionnaire (HCBPQ) (Thai
version), a 33-item scale, developed by the
researchers’ team to assess the participants’
behaviors. It is scored based on a 5-point
Likert scale, from “never done” (1) to “always
done” (5). The 3-expert panel (two nursing
instructors who supervised the antenatal
clinic, and one obstetrician) evaluated the
questionnaire as above. After modifications
provided by the experts, the Content Validity
Index was equal to 1. The construct validity
by confirmatory factor analysis was applied.
Five components were tested: nutrition
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(items 1-11), physical activity (items 12-15),
healthy behaviors (items 16-25), sign &
symptoms management (items 26-30), and
labor practice (items 31-33). Each domain was
scored by summing the items of each domain.
The total score was obtained by summing
all the subscale scores. Scores of this scale
ranged from 33-165 (the minimum and
maximum of each domain: nutrition 11-55;
physical activity 4-20; healthy behaviors
10-50; sign & symptoms management 5-25;
and labor practice 3-15. High scores indicate
better healthy behaviors during pregnancy.
The construct validity revealed the goodness
of fit (chi-square=44.23, df=35, P=0.136,
RMSEA=0.06, CFI=0.94, AGFI=0.92,
GFI=0.91). All components had a moderate
value of internal consistency using alpha
coefficient of 0.689-0.855, and reliability was
0.80. using Cronbach’s alpha

4) State-Trait Anxiety Inventory (STAI)
which was developed by Spielberger in the
year 1970,'*was used. The STAI is composed
of two 20-items for state and trait anxiety.
Regarding the characteristic of each anxiety
type, trait anxiety is affected by personality
features and state anxiety intense from
emotional features; thus, this study used
only state anxiety measurement (STAI-S),
the reliability and validity of which were
checked by Delgado et al. Twenty items
are rated on a 4-point Likert scale, from
“almost never” (1) to “almost always” (4);
the scores range from 20-80. Higher scores
indicate greater anxiety for psychometric
properties of state anxiety measurement in
the term pregnancy population.”” There were
two factors; both factors had an appropriate
value of internal consistency using alpha
coefficient of 0.723-0.830. The first factor,
i.e. “absence of anxiety”, consists of 10 items
(items 1,2,5,8,10,11,15,16,19, and 20). In the
analysis, the recoding of factor 1 was applied.
The second factor, i.e. “presence of anxiety”,
consists of 9 items (items 3,6,7,9,12,13,14,17,
and 18). Item 4 (“I regret it””) did not have
the representative value, and it was excluded
from the factor 2. With the removal of item
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4, the score changed from 19 to 76 points.
The instrument used in this study was the
Thai version, the reliability of which has been
reported 0.89 using Cronbach’s alpha'® the
reliability obtained in this study was 0.83.

The participants who were randomly
assigned to the intervention group received
text messages for 28 weeks. The text messages
were sent from the automatic SMS program,
SMSA4P version 1.0. The program was designed
and authorized by the Chiang Mai University,
under the supervision of Dr. Kodama
Toyohiko. The researcher was trained in
using the SMS4P program before sending the
first message. Once enrolled, the participants
received welcome and introductory messages
and began receiving two messages per week,
and eventually received a total of 56 messages.
If the participants chose the termination
option, they were disenrolled from the study.
Table 1 shows the issue of text messages
appropriate to physiological and mental
changes during the antenatal period. Text
messages were composed of nutrition, coping
with discomfort during pregnancy, warning
signs of pregnancy complications, mental
health care, preparation for experiencing
labor, and signs and symptoms that lead to
the delivery stage.

Before the data collection began,
the research team held an introductory
meeting with the staff of the ANC clinics.
All participants received ANC service,
screening risks in pregnancy, and health
care recommendations. When the women
gave birth to their babies, they contacted the
research team through an informed channel
like Line, Facebook, or email. The research
team recorded the pregnancy outcome from
the medical record. The participants were
asked to complete the paper-based HCBPQ
and the STAI-S questionnaire.

SPSS, version 18, was used in all analyses.
Descriptive statistics were calculated for all
outcomes and demographic characteristics.
Cross-tabulations of the data between groups
were performed; t-test, the Fisher’s Exact
test, and chi-square test were used. Health
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Table 1: Issue of text message during 13-40 gestational weeks

13 (1) Thank you for participating in our study 27 (1) Prenatal depression

14 (1) Baby’s development and introduction of 28 (1) Fetal movement count

the dietary for a pregnant woman

15 (1) Changes in appetite and weight increases 29 (1) Introduction of childbirth class

16 (1) Preventive from asymptomatic urinary 30 (1)
infection

Heartburn during pregnancy

17 (1) Preparing for a special investigation 31 (1) Edema and care

18 (1) The choice for underwear fitting 32 (1) Gestational weight gain

19 (1) Partner’s relationship 33 (1) Urinary frequency and thirst

20 (1) Preventing premature birth 34 (1) Minor discomfort during pregnancy

21 (1) Prevent constipation 35(1) Mindful of vaginal discharge

22 (1) Prepare for breastfeeding 36 (1) False or True labor pain

23 (D) Prevent dry, cracked, itchy skin 37 (1) Lightening

24 (1) Checking of GCT* 38 (1) Ways to cope with labor pain_1

25 (1) Prevention of poor circulation in legs 39 (1) What to bring to the labor

26 (1) Leg cramp during pregnancy 40 (1)

Relax body and mind

*Glucose Challenge Test, "Oral Glucose Tolerance Test

care behaviors and state anxiety between
the intervention and control groups were
computed using t-test. The significance level
was considered P<0.05.

The study protocol was approved as
minimal risk research by the Faculty of
Nursing, Chiang Mai University Institutional
Review Board (Project No. 125-2017), and
approved by the Institute Review Board
of the Faculty of Medicine, Chiang Mai
University (study code: NONE-2018-05406).
Additionally, the study protocol also received

RESULTS

Of'the 66 women who entered the study, 59 (91%)
completed the 28-week research (30 (90.91%)
and 29 (87.88%) women in the intervention
and the control groups, respectively). The
participants were not statistically different in
age, pre-pregnancy weight, pre-pregnancy BMI,
education, occupation, and income (P>0.05).
The intervention group had a mean age of
28.10+4.90 years, mean pre-pregnancy weight
of 53.34+9.25 kg, and mean pre-pregnancy
BMI of 20.95+3.35 kg/m?; their average
income was 448.36+137.19 USD. The control
group had a mean age 27.55+5.39 years, mean

2
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Table 2: Comparison of demographic characteristics between the groups at baseline

Education
Diploma or lower 10 (33.33) 17 (58.62) 0.06
Bachelor or higher 20 (66.67) 12 (41.38)

Occupation
Employee 18 (60.00) 18 (62.07) 0.76
Government 7 (23.33) 8 (27.59)
Housewife 5(16.67) 3 (10.34)

*Fisher’s Exact Test; ‘Body Mass Index; °1 USD=31.40 Baht

s after the intervention

Table 3: Comparison of pregnancy outcomes and state anxiety between the group

Mean+SD

Gestational age at birth (wk) 38.40+1.04 37.90+1.65 0.16*

GCT® (mg/dl) 130.27+28.31 141.90+13.11 0.12*

State-anxiety

Factor 1 17.56+5.26 19.20+4.72 0.21*
Factor 2 16.30+4.97 19.68+4.95 0.01%*
Total 35.23+8.50 40.79+9.28 0.02%*

Gestational weight gain® (kg)

Underweight groups
12.7-18.1 2 (6.67) 0 (0.00) 0.44%*
>18.1 3 (10.00) 5(17.24)

Overweight
6.8-11.3 1(3.33) 1(3.45) 1.00**
>11.3 2 (6.67) 6 (20.69)

Birth type
Natural Vaginal Delivery 18 (60.00) 19 (65.52) 0.66%**
Elective Cesarean 12 (40.00) 10 (34.48)

*Independent t-test; **Fisher’s Exact Test; ***Chi-square test; “Category based on IOM'; *Glucose challenge
test; "Gestational Diabetes Mellitus; ‘Pregnancy-Induced Hypertension

N
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pre-pregnancy weight of 57.49+10.73 kg, and
mean pre-pregnancy BMI of 22.33+3.58 kg/m*
their average income was 447.39+132.30 USD.

As shown in Table 2, testing the differences
between demographic characteristics of the
two groups using Fisher’s Exact test showed
no differences in either group for the variables.

Post-intervention testing was conducted
between the intervention and control groups;
the results showed that the state-anxiety,
both factor 1, 2, and the total score of the
control group were higher than those of
the intervention groups. However, only
factor 2 and the total score of STAI-S had a
statistically significant difference between the
two groups. The results found no other aspect
with a statistically significant difference
between the intervention and control groups
(Table 3). The number of people with
pregnancy complications was 6 (20.00%) in
intervention and 9 (31.03%) in the control
groups, respectively.

Table 4 reveals that the physical activity
domain of health care behavior between the
groups was significantly different. And five
items showed that the pregnant women of the
intervention group had a better score than the
control group, such as “I drink fruit juice” and
“I abstain from sexual intercourse for longer
than a month” (P<0.05).

DISCUSSION

This study showed that text messages could
increase physical activity in Thai pregnant
women and reduce the total score of anxiety
during pregnancy. The messages in this study
were a message to remind pregnant women to
have a healthy behavior in terms of nutrition
and physical activity, cope with discomfort
during pregnancy, be alert to warning signs
of pregnancy complications, support mental
health care, and prepare for giving birth. After
the intervention was completed, the results
showed that health care behaviors significantly
differed between the groups in only one domain,
physical activity. As many studies revealed, the
outcome of text message intervention did not

IJCBNM January 2022; Vol 10, No 1

significantly differ between the control and t
intervention groups.*’2* It can explain that text
messages increase the participants’ knowledge
but do not empower them with skills building,
the most necessary aspect of a behavior change
program.”® Although psychosocial support is
provided through text messages, it is a one-way
communication style. Therefore, a low impact
can occur. Thus, a text message might not be
considered a stand-alone strategy for behavior
change but can be integrated as a tool with
another model to be used for the participants.**

Moreover, a study of text messages to
improve prenatal health for pregnant women
showed that the participants’ health behavior
increased significantly different from pre-
and post-test.”” The study demonstrates that
the theory-based text message can be used
to enhance its effectiveness. They used the
combination of the theory of Planned Behavior
and the technology acceptance model. It can
be concluded from the systematic review that
the intervention needs to follow the theoretical
model of behavior change to increase the
effectiveness of text messages.?® Still, the
present study did not follow it; all the text
messages were information-based following
physiological changes during pregnancy.
Furthermore, another study evaluated both
the dosage and content of text messages.?” The
results showed that motivation messages were
more effective than information messages
for increasing specific behaviors. A review
of changing behavior in pregnant women
revealed that the empowerment dimension on
skills and competencies could lead to success
in behavior change programs.” The present
study developed the message based on an
educational message and did not empower
the participants to follow it. This might be
the reason for the non-significant difference
between the intervention and control groups
in the domains.

On the other hand, the present study
developed messages in many topics throughout
the pregnancy period and lack of a specific,
clear outcome as other text messages studied.
The intervention group who received text
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Table 4: Comparison of health care behavior scores of each item between the groups after the intervention

Mean+SD Mean+SD

1. I eat a variety of vegetables 4.40+0.77 4.28+0.75 043

3. I eat fried and unhealthy food# 2.67+0.92 2.69+0.71  0.52

5.1 eat pork, chicken, or fish for every meal 3.93+0.74 4.14+0.69  0.27

7.1 drink fruit juice# 3.37+0.96 3.86+0.88  0.04

9.1 eat grilled food which is rare to medium rare# 1.47+0.63 1.72+0.84  0.27

11. I take herbs 2.40+1.59 2.38+1.21 0.86

12. I exercise by walking 3.97+1.13 4.03+0.78  0.88

14. I squeeze and ease the muscle when my leg cramps 4.17+0.95 3.03£1.30  0.001

Healthy behavior 37.46+6.57  37.10+£5.27 0.81

17. I brush my teeth after meals 3.67+1.21 3.79+0.94  0.89

19. I abstain from sexual intercourse for longer than a month# 4.03+1.25 4.62+0.98 0.0l

21.When I do not want to pee frequently, I reduce my water 2.87+1.46 2.45+1.09  0.28
consumption#

23. From 7 months, I intend to count fetal movements as suggested 4.47+0.51 4.38+0.82  0.93

25. 1 know the emergency number of the hospital that I need to goto ~ 4.00+1.05 4.14+1.16 0.49

26. I often notice whether my urine is dark or opaque 4.10+0.85 4.17+0.85 0.73

28. I notice swelling in my upper ankle (s), face, and hand (s) 4.33+0.61 4.34+0.55  1.000

30. In case the amniotic bag breaks but with no accompanying pain, I  2.17£1.26 2.66£1.40  0.15
will wait for another day#

31. I will go to the hospital immediately at the onset of labor pain# 4.30+0.95 4.10£0.90  0.33

33. I am trained in how to push during labor 4.87+0.35 4.86+0.35  0.95

*Independent ‘t-test; #Negative items

N
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messages to improve antenatal care visit had
a higher odds ratio for achieving four or more
antenatal care visits than the control group.?®%
Thus, the lack of a specific outcome can
reduce the efficacy of the intervention.?
Furthermore, the study results revealed
that the total score of STAI-S in the control
group was higher than the intervention group.
It seems that the participants who received text
messages had less anxiety than those who did
not. It can explain that text messages could be
used as the prenatal support in the antenatal
period since they clarify the maternal changes,
health care behavior, signs, and symptoms
management throughout the prenatal period.
This support through text messages is one of
the key factors that reduce anxiety and stress
during pregnancy. The support mechanisms
assist in improving adaptation and emotions.
The study of social support and anxiety level
during pregnancy showed that it could reduce
psychological problems created by stressful
experiences when social support increased.*
One of the strengths of this study was
the validated content of the text messages to
ensure that pregnant women received quality
information. Secondly, the content of text
messages covered all appropriate health care
points throughout pregnancy, for 13 weeks
to 40 weeks, such as nutrition, physical
activity, health responsibility, and symptoms
management, especially minor discomfort.
Thirdly, text messages can relieve the anxiety
of the intervention group as a supportive tool
for participants during the pregnancy period.
However, this study had some limitations.
First, the small sample size might decrease
the statistical power of the study results. The
researcher tried to increase this power by
adding a dose-response via text messages
throughout a long period between 13 and
40 gestational weeks. Despite expanding
the intervention time, the research did not
significantly differ in health care behaviors
between the groups, except physical activity.
Second, this text message intervention only
provided content-based knowledge to the
pregnant women,; it did not develop skills

IJCBNM January 2022; Vol 10, No 1

or performance. Thirdly, this study lacks a
theoretically driven intervention necessary to
succeed; thus, the research needs to include
the theory-based behavior change in the study.
Fourthly, only educational messages are not
enough; the motivational messages should
add to persuade and empower the participants
to change their behavior. Finally, the study
should specify a single health issue, better
than many issues applied in this study.

CONCLUSION

Text messages could increase physical activity
in Thai pregnant women and reduce the total
score of anxiety during pregnancy. Thus, the
text message strategy is appropriate to be used
during the antenatal period. Further intervention
studies are recommended to be conducted
using the theory-based approach to increase
skill-building and improve performance via
the motivation and empowering message and
a single health issue to change the participants’
health behaviors.
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