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Abstract

Background: Nowadays because of some necessities and demands for virtual and remote education, a new model
of health approach through mobile-phones is widely used to deal with improving physical activity and its beneficial
effect on pregnancy. There are a small number of studies for showing this importance and the efficacy of such meth-
ods, so this study was aimed to determine the influence of social networking through mobile phones on changing
the physical activity behavior in pregnant women.

Methods: This randomized controlled trial was conducted with parallel groups on 90 pregnant women referring to
Urmia health centers in 2018-2019. The participants from various social and economic backgrounds were included.
The participants were randomly assigned to a control and a treatment group. Demographic and Pregnancy Physical
Activity Questionnaire (PPAQ) questionnaires were filled. In addition to routine cares, the treatment group received
educational intervention through social network within 16 training sessions related to physical activity and nutrition
in 8 weeks.

Results: The mean weight in both control and treatment groups changed significantly during the study, but in dif-
ferent trends (P<0.001, Mean Difference (MD) =4.43). At the beginning of the study, control and treatment groups
were not different in terms of daily physical activity level (P=0.17, MD =0.62), meanwhile, there was a statistically
significant difference at the end of intervention in the level of daily physical activity (°P<0.001, MD =0.69). Comparison
of both groups, based on different categories of activity level at the end of the treatment, showed a non-significant
difference in sedentary activities (°P=0.89, MD = 0.46), but the intervention led to a significant difference based on the
other level of activities; light (°P<0.001, MD =51.94), moderate (P<0.001, MD =46.87), and sever (P=0.05, MD = 1.07).

Conclusion: Educational intervention based on social networks through mobile phones had an effective role in
behavior change in physical activity during pregnancy.

Trial registration: IRCT20151004024340N15, Registration date05/06/2020.
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Introduction

Because of the change in social and economic patterns in
all over the world, the sedentary lifestyle has become a
global phenomenon [1]. A sedentary lifestyle is accom-
panied by overweight, type 2 diabetes, and cardiovas-
cular diseases; therefore, increasing physical activity or
reducing sedentary lifestyles is one of the paramount
important action for public health [2]. Pregnancy is con-
sidered the most sensitive phase in a mother’s life. Hav-
ing a healthy lifestyle during this period is very important
as the fetus is so sensitive and vulnerable to various fac-
tors during this time, and the mother’s health has a direct
influence on the final fetus health [3].

According to the documents and scientific research,
there is a positive relationship between physical activity
and the health of pregnant mothers and their children
[4]. Physical activity, which includes playing, walking,
doing house chores, gardening, dancing, etc., is defined
as any kind of body movement that is performed through
skeletal muscles. Although such activities consume
energy, they should not be confused with sports [5].
American College of Obstetrics and Gynecology suggests
physical activity during pregnancy and US instructions
recommend healthy pregnant women to practice more
than 30 min of physical activity on most days of the week,
if there are no any raised side effects for the fetus [6].
Physical activity is an effective way to reduce unpleasant
influences of pregnancy such as sleeplessness and feel-
ing tired [7], excessive weight gains of a mother [8], back
and pelvic pain [9], constipation [10], high blood pres-
sure [11], depression and stress [12]. Such practices can
reduce the severity of pain during labor, improve heart
and lung functions, and in the post-labor phase helps
the body return to normal quickly [13]. Despite such
advantages, the studies demonstrate a significant reduc-
tion in the physical activity of women during pregnancy
[14, 15]. In this regard, it has been shown that only 23%
of pregnant women in America performed the minimum
physical activity suggested by the American Congress of
Pregnancy and Gynecology [16, 17]. Studies have intro-
duced some factors that they are related with a reduction
in physical activity levels in pregnancy, including the lack
of training by health care staff about the benefits of safe
physical activities and their recommendations in preg-
nancy [10].

Since the invention of the World Wide Web in 1989,
access to the internet and its use has been expanded.
Connected devices such as the cell phones and

computers and kitchen appliances with internet connec-
tivity have covered most aspects of our lives. Nowadays,
people can connect and transfer information without
any geographical or time barrier. The common term to
describe such information and idea-sharing on the inter-
net or mobile platforms is “social media’, which is defined
by the Oxford dictionary as “websites and programs that
enable users to create and share contents or to participate
in social networks” [18].

Mobile phones are among the important appliances to
use social networks, and their extensive access has made
them a valuable option for interventions with the pur-
pose of change in behavior [7, 19]. Besides, increasing
the availability of health information in a digital format
(which can be easily observed and used) and allowing
the quick direct interaction between the patient and car-
egiver are other benefits [20]. During the last decade,
in countries with medium income, there has been an
increasing research study on mobile health (mHealth).
This concept is defined as the use of appliances such as
mobile phones or smartphones to transfer health content
and various services [5].

It has been reported that the mobile phone is the fast-
est technology utilized in low and high-income coun-
tries. Therefore, a new health approach is increasing
use of mHealth nowadays through mobile phones. As
a result, attempts to increase the physical activity levels
in all populations can be put into practice by applying
advanced programs of communication technology [21].
Research by Rothert et al. indicated that weight loss in
their study participants has been significantly higher in
the group that used the modern technology system com-
pared to the group who just received routine care [22].
But yet there are a small number of studies for showing
this importance and the efficacy of such methods. Cur-
rently, the importance of training programs depends on
its impact on change or the creation of relevant behav-
ior. As mentioned before, physical activities play a key
role in improving pregnant women’s health, reduction of
obesity, pregnancy over-weight, and unbalanced weight
gain. Moreover, long and short-term physical activities
can have beneficial effects on health during pregnancy
and after the labor. Regarding these issues, as well as the
influence of maternal health effect on future generation
health, the ease of access to the internet for delivering the
educational programs through mobile phones for chang-
ing the level of physical activity and sedentary behavior
in pregnant women, it has been introduced as one of



Talebi et al. BMC Women'’s Health (2022) 22:152

the growing and in progress study era, so this study was
designed to examine the influence of social media edu-
cation through mobile phones on the change of physical
activity and sedentary behavior in pregnant women.

Methods

Design and sampling

This randomized controlled trial study with parallel
groups was conducted on pregnant women referred to
Urmia health centers in 2018-2019. The study was last
12 months for execution, from April 2018 to May 2019.
This trial was registered in Iranian registry of clinical tri-
als (IRCT) in 05/06/2020 with IRCT20151004024340N15
identifying number. Also this study was verified by the
Urmia ethics committee with IR-UMSU.REC.1397.162
code.
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Sample size and sampling method

The sample size was calculated according to the Michele
Bisson [29] study, because of the similarity in the tar-
geted primary and secondary outcomes, where the
moderate and vigorous physical activity (MVPA) index
was 11.7+£9.5 min/day in their control group and
25.4420.4 min/day in their treatment group after the
intervention. With the 90% of study power (Z,_g=1.28),
and the two-sided alpha level at 0.05 (Z,_,,,=1.96), and
a 10% chance of dropout, the sample size was determined
45 subjects for each group. Therefore, ninety subjects
were included in the study. The flow diagram of partici-
pants has shown in Fig. 1.

Inclusion criteria in the study were: the tendency to
participate in the study, having an ability for reading
and writing, be under 20 weeks of gestational age, lack
of chronic diseases (i.e., diabetes, hypertension, kidney

[ Enrollment ]

Assessed for eligibility (n= 120)

Excluded (n=30)
Not meeting inclusion criteria (n= 15;i.e
had a chronic disease)
Declined to participate (n=5; busy or not

interested)
Randomized (n=90)
l [ Allocation ] v

Allocated to control (n=45)
Received allocated intervention (n=41)
Did not receive allocated intervention (abortion,
Death of relatives, Bleeding ) (n=4)

Allocated to intervention (n=45)
Received allocated intervention (n=42)
Did not receive allocated intervention (abortion,
change phone number) (n=3)

l |

Follow-Up ]

Lost to follow-up (change phone number or No
internet access) (n=3)

Discontinued intervention (Did not return survey and
not interested) (n=2)

Lost to follow-up (Migration, No internet access)
(n=6)
Discontinued intervention (abortion) (n=1)

Analysis ]

Analysed (n=36)

Fig. 1 Flow diagram of entering the study and completing of trial by participants

Analysed (n=35)
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disease), lack of any medical limitation for improving
physical activity by mother, no mental illness and no
history of hospitalization (based on the participant’s
self-report), lack of cerclage and prenatal care, hav-
ing a smartphone, access to the internet, and residence
in Urmia. The exclusion criteria were: having any prob-
lems or special diseases in the current pregnancy such as
preeclampsia, diabetes, anemia, high-risk pregnancy and
cerclage surgery, frequent bleeding during the interven-
tion, premature contractions, reduction of fetal move-
ments, amniotic fluid leakage, diet for a specific disease,
and migration from Urmia.

We used stratified sampling method for including sub-
jects from different socioeconomic strata of Urmia. There
were three levels of health centers; 1, 2, and 3 accord-
ing to their social and economic status. Then, two cent-
ers from each category were chosen randomly by lottery
(drawing). Also participants for each group were ran-
domly assigned with one to one allocation ratio with the
block randomization method. First, the blocks were cre-
ated with the combination of AAABBB by computer and
all the possible statuses were identified and an exclusive
code was assigned for each. Next, considering the sample
size (N=90) and block sizes (S=6), 15 blocks were cho-
sen by a simple randomization method by the researcher.
Selected subjects were allocated to control or interven-
tion group consecutively by the study manager. All these
stages were done under the provision of a consultant epi-
demiologist and using Random Allocation Software ver-
sion 1.0.0.

Data collection tools

In this study, demographic, Pregnancy Physical Activ-
ity Questionnaire (PPAQ) questionnaires was used and
completed. Height measured with a Stadiometer and
weight by a Seca scale. Demographic information ques-
tionnaire had questions such as age, weight, height, edu-
cation level, employment status, economic status, BMI,
pregnancy age, number of fetuses, number of pregnan-
cies, history of the underlying disease, history of infertil-
ity, cerclage, ectopic pregnancy, and specific disease in
the current pregnancy.

Standard PPAQ, which is related to physical activ-
ity in pregnancy, includes two parts: Part I consisted of
information about individual characteristics and Part II
includes 32 questions on physical activities. The ques-
tionnaire of pregnancy physical activity consists of 4
groups of questions related to activities: at home (16
questions), community (3 questions), and activity in the
workplace (5 questions), and sports and entertainment (8
questions). Within the manual of PPAQ the categoriza-
tion and classification of daily physical activities based
on the intensity and duration of them has been explained
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well. Based on that manual sum of the values of multi-
plied intensity and duration for some activities within the
questionnaire can predict the amount of MET/Min for
each category of activities as sedentary, light, moderate
and sever that has pointed in detail in the data analysis
section.

After selection of subjects in the first meeting, the
researcher introduced herself to mothers and explained
the study purpose. Informed written consent was then
obtained. Later the questionnaires related to personal
information and physical activity were filled in. Body
mass index (BMI) was calculated and assessed. The
mother’s weight was checked with minimum clothing
and without shoes, using a digital scale with a precision
of 100 g. People’s height was measured using a wall gauge
with an accuracy of 1 cm while standing barefoot by the
wall, as the shoulders were in a normal position. BMI was
calculated by dividing weight by height squared.

Based on weight status (i.e., normal, overweight, and
obese) and through the permuted block randomization,
all the pregnant women were randomly assigned to the
control and treatment group by Random Allocation Soft-
ware version 1.0.0. Both groups received individual diets
according to BMI, by a nutritionist, who also provided
the necessary explanations. All educational content in
the format of text, audio, and video files was delivered
and provided through of what’s app as social media plat-
form. All intervention and control subjects received their
specific educational contents according to the prepared
study protocol for each group.

Intervention content

The control group subjects were quiet match and nearly
similar in properties with the intervention one. They
received a routine pregnancy care that was provided by
health care centers and were followed alongside with
the intervention group in the same time period. Sub-
jects joined a virtual group in a social network (What’s
app) that was accessible through both mobile, laptop
or PC devices for all subjects from each centers in con-
trol group. They received prepared individually diets
and materials about that how to track its effect on their
weight gain during pregnancy. In parallel, the treatment
group also joined a virtual training group in a social net-
work (What'’s app), that was similarly accessible through
mobile, laptop or PC devices for all subjects from each
centers in intervention group. Just the difference that
was for this group, they received special and prepared
educational content as written, audio or video materi-
als to improve their physical activity along with an indi-
vidually designed diet during 16 sessions in 8 weeks. The
content delivered to the virtual group twice a week and in
a specified time period. Each session was about 90 min
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that all educational programs were delivered by an edu-
cated and specialized midwife. During different session
subjects regarding the advantages of executing appropri-
ate exercises and physical activities during pregnancy,
introducing suitable exercises for pregnant women and
the manner of their execution was educated. Also in
some sessions topics about the necessary precautions and
probably health risks with some activities was discussed.
Reminder massages was sent twice a week regarding the
importance of doing proposed exercises and activities
truly, the importance of good adhering to the diet, and
announcement about the time of next session and its con-
tent. All women’s questions were answered both within
the group and in private chat based on the type of ques-
tion. The respondent rate for both groups was %87.8 in
average. Mothers’ weights were recorded after a face-to-
face meeting in the fourth week. All delivered massages
deposited in virtual group by the end of intervention. Our
primary outcome was measuring the amount of changes
in the mean daily total physical activity level, while sec-
ondary outcomes were measuring the level of changes in
other subgroups of daily physical activity alongside with
the level of weight gain during pregnancy.

At the end of the intervention, pregnant mothers in
both groups filled the PPAQ questionnaires for the sec-
ond time. The data acquired in this phase were compared
with the first one.

Data analysis

Quantitative data were reported as mean =+ standard
deviation and qualitative data were expressed in the
form of frequencies and percentages. Activity inten-
sity was measured based on the amount of Metabolic
Equivalent of Task (MET). To calculate the total MET/
Min of activities, the MET level regarding the intensity
of activities was multiplied by the amount of time spent
per day. The level of daily activity determined based on
the amount of MET/Min obtained for activities and
their average per day. The categorization for the level of
physical activity was done according to the PPAQ spe-
cific manual. An activity with MET/Min less than 1.5
was considered as inactivity or sedentary, with MET/Min
1.5-3 as light activity, with MET/Min 3-6 as moderate
activity, and with MET/Min more than 6 as a sever activ-
ity. An independent t-test was used to compare the data
about the groups for comparing them at start and at the
end of intervention. A paired t-test was used for compar-
ing changes within groups and comparing before and
after data. Also, the chi-square test was used to compare
data regard the qualitative variables between the two
groups at start of the study. To control the possible influ-
ence of confounding factors and better determination
of treatment effect, multivariate analysis was done. The
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significance level for all statistical tests was considered
less than 0.05. We used per protocol analysis for compar-
ing the extracted results between study groups. All analy-
ses were performed using SPSS-21 software.

Results

In this research, 45 subjects were assigned to the each
group (Control and intervention group); however, finally
36 subjects in the control group and 35 subjects in the
intervention group were succeeded in completing the
study period. Two groups were exactly identical in term
of basic properties. The quantitative and qualitative
demographic characteristics of the participants in each
group are shown in Tables 1 and 2.

As shown in Table 3, the mean level of physical activ-
ity and weight in both groups after the intervention was
significantly different from the start phase (?<0.001). At
the beginning of the study, the control and intervention
groups did not have differences from each other in the
term of the physical activity level (P=0.17), while there
was a significant difference based on the level of activity
at the end of the intervention (P<0.001). Also, significant
weight changes were seen in both groups in the post-
intervention phase compared with the initial phase of the
study (P<0.001), but the comparison of groups based on
the weight after the intervention did not show significant
difference between groups (P=0.20).

Another comparison between the groups was based on
the intensity of activities performed by participants in
both groups. At the beginning of the study, there was no
significant difference between the two groups based on
the intensity of activity in the four categories of activity;
sedentary, light, moderate, and sever. For all activities in
both groups, compared to the beginning, the intensity of
activities at the end of the intervention showed a signifi-
cant difference. Comparison of the two groups based on
different categories of activity intensity at the end of the
intervention showed a non-significant difference in sed-
entary activity, while the intervention yielded significant

Table 1 Demographic characteristics of the intervention and
control subjects for quantitative variables

Variable Control Intervention P value
Mean +SD Mean +SD
Age 28944533 29.46+5.78 0.70
Husband age 33.58+£5.38 3534+637 0.21
Gravida 200+1.15 1.8640.85 0.55
Marriage duration 6.30£4.53 7.16+599 0.50
gestational age 1203+£534 13.97+£438 0.10
BMI 27.02+4.66 27.17+£437 0.89




Talebi et al. BMC Women'’s Health (2022) 22:152 Page 6 of 10
Table 2 Demographic characteristics of the intervention and control subjects for qualitative variables
Variable Subgroups Control Intervention Pvalue
Volunteers education level (N %) Elementary 2 (5.6%) 3 (8.6%) 0.63
Middle school 5(13.9%) 5(14.3%)
High school 12 (33.3%) 7 (20%)
Collegiate 17 (47.2%) 20 (57.1%)
Husband education level (N %) Elementary 3(8.3%) 4 (11.4%) 0.79
Middle school 5(13.9%) 5(14.3%)
High school 12 (33.3%) 8 (22.9%)
Collegiate 16 (44.5%) 18 (51.4%)
Job (N %) Employed 7 (19.4%) 13 (37.1%) 0.10
Unemployed 29 (80.6%) 22 (62.9%)
Economic status (N %) > Expense 6 (16.7%) 5(14.3%) 0.96
Equal to Expense 22 (61.1%) 22 (62.9%)
< Expense 8 (22.2%) 8 (22.8%)

Table 3 Comparison of mean and standard deviation of physical activity and weight before and after the intervention in the two

groups
Variable Control Intervention MD +SE P value
Mean £+SD Mean +SD

Total daily physical activity ~ Before Intervention 654.80+564.97 830.254+630.99 175.40+£142.05 0.22

(MET/Min) After Intervention 75.75 43441 175314+61.54 99.56+11.79 <0001

P value <0.001 <0.001

Weight (kg) Before intervention 721741363 72414+13.25 0.234+3.18 0.94
After intervention 79.00+15.31 74574+1343 4424342 0.20

Pvalue <0.001 <0.001

differences between groups based on light, moderate, and
severe activities (Table 4). So, the intervention can make
a significant difference between groups in term of the
intensity of activities.

A comparison between groups based on the type of
activities (i.e., exercise, daily, and home activities) at
the beginning and end of the intervention showed that
the two groups did not differ significantly in any types
of activities in the beginning phase. While at the end of
intervention, the two groups showed significant differ-
ences in all abovementioned three types of activities.
Intra-group comparison based on activity types indicated
a significant difference between the groups at the end of
the study; however, the difference was more significant
in the treatment group. The amount of changes has been
shown in the Table 5.

In the general multivariate test, the value of F for Pillai
statistic was 27.7 (P<0.001) and the value of Partial eta
was 0.77. These values indicate a significant mean dif-
ference between the studied variables in the control and

intervention groups. The results of intergroup effects by
variables are given in Table 6.

Discussion

The current study assessed the impact of virtual net-
work-based training via mobile phones on the change
in the physical activity patterns of women during preg-
nancy. The study revealed the effectiveness of executing
a designed training program through of social media on
the change in women’s physical activity pattern.

In the post-intervention phase, the mean level of physi-
cal activity in the intervention group was significantly
different from the control group and was reduced less.
The level of physical activity in the treatment group was
higher at the end of intervention, while it decreased more
in the control group. These findings are consistent with
the results of Jane et al. (2018), who conducted an educa-
tional intervention to track the changes in physical activ-
ity behavior. At the end of intervention, they reported
a significant reduction in the inactivity in the training
group [23].
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Table 4 Comparison of mean and standard deviation of different levels of physical activity before and after the intervention among

the groups
Variable Control Intervention MD + SE Pvalue’
Mean £+ SD Mean +SD

Sedentary (total MET/day) Before 17.78£14.67 2040+£19.09 2624404 0.52
After 3.79+£201 385+1.84 0.06+045 0.89

P value? <0.001 <0.001

Light total MET/day) Before 50.33+41.61 63.46+£4542 13.12+£10.33 0.21
After 535+3.17 12.77+432 7.42+0.89 <0.001

Pvalue? <0.001 <0.001

Moderate total MET/day) Before 2495+32.04 3440436.99 94048.20 0.25
After 1.61+£258 8314488 6.69+£0.92 <0.001

P value? <0.001 <0.001

Sever total MET/day) Before 0724197 1.6143.69 0894062 0.16
After 0.08+0.29 023+£035 0.15+£0.07 0.05

P value? 001 0.07

" Independant sample t-test

2 paired sample t-test

Table 5 Comparison of mean and standard deviation of physical activity types before and after the intervention in the two groups

Variable Control Intervention MD + SE Pvalue’
Mean +SD Mean +SD

Exercise Before 2484778 5204738 2714+147 0.07
After 0254049 1.87+093 1.614+0.17 <0.001

P value? 0.01 0.01

Home activity Before 6176 £58.16 76.85+60.69 15.09£114.09 0.29
After 5454378 1440+£5.70 895+ 1.15 <0.001

P value? <0.001 <0.001

Occupational Before 3724765 63141245 2.59+244 0.29
After 0.62+1.46 1.74£270 1.12+0.51 0.03

Pvalue? 0.01 0.01

! Independant sample t-test

2 paired sample t-test

Table 6 Results from multivariate analysis of variances The results of the current study showed that although

(MANOVA) for simultaneously comparing groups

Variable F value P value Partial
eta
squared

Daily physical activity level 713 <0.001 0.50

Sedentary activities 0.02 0.88 00

Light activities 68.28 <0.001 049

Moderate activities 38.99 <0.001 043

Sever activities 2047 0.05 0.05

Exercise activities 82.79 <0.001 0.54

Home activities 61.09 <0.001 047

Occupational activities 473 0.03 0.06

the mean intensity of physical activity decreased in both
groups, the mean scores in the treatment group were
significantly higher compared to the control group. This
means that the reduction in the intensity of physical
activity in the treatment group was lower than the con-
trol group. This may indicate that women in this group
had gained a better understanding about the impor-
tance of physical activity during pregnancy and therefore
showed a greater tendency to do physical activity in the
category of light and medium activity level, plus home
activity, and exercise than the control group. Similar
results have obtained in a web-based intervention study
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by Rothert et al. and Wilkinson et al. [22, 24]. In the
present research, the decrease in the intensity of physi-
cal activity in both groups could be due to the increase
in pregnancy age. Moreover, pregnant women at this age
of pregnancy face certain limitations due to fetal growth
and weight gain during pregnancy. In line with the pre-
sent project, on week 36 of pregnancy, Szmeja et al. has
not found a statistically significant difference between the
physical activity level of pregnant women in the control
and treatment group, after distant training by educa-
tional DVDs during the third trimester [25]. Also, Cohen
et al. obtained similar results in their study [26].

The findings of the present study are in line with those
of Tehrani et al,, who assessed the effect of a modern
communication technology-based intervention (i.e.,
multi-media, internet, and mobile phones) on improv-
ing the women’s physical activity [27]. They showed that
the amount of awareness, attitude, and physical activity
increased in the treatment group, and finally they con-
cluded that training via mobile phones can have positive
effects on the physical activity level of women.

Gaderpanah et al. concluded that training could lead
to an increase in physical activity level or less reduction
of the intensity of physical activity. In their study, the
mean physical activity intensity increased considerably
in the treatment group [28]. Moreover, after the educa-
tional intervention, an increase in the intensity of activi-
ties was seen. In the present study, the technology-based
educational intervention led to the prevention of a sharp
decrease in the intensity of physical activity in the inter-
vention group compared to the control group. This dif-
ference in the effect of the intervention may be due to the
difference in the intervention type. More ever, in their
study, the training intervention was performed in the
form of counseling method based on 5A Model.

According to the results of the present study, the virtual
network-based intervention in the mobile platform can
make a significant difference between the two groups in
all three categories of activity intensity (i.e., light, mod-
erate, sever), but did not make a significant difference
in sedentary activity (P=0.89). These findings are con-
sistent with those of Bisson et al. as in their study tech-
nology-based education led to an increase in all three
categories of activity including light, moderate, and sever
activities [29]. Findings of the present research like many
other the previous studies indicated that the mean exer-
cise activity of women is generally low. For instance, in a
study from Thailand, most women considered exercise as
an effective and advantageous activity during pregnancy
and believed that its benefits outweighed its disadvan-
tages; nevertheless, they had little physical activity during
pregnancy. The results of their study showed that 40% of
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pregnant women, without any medical limitations, final-
ized their pregnancy without exercising [30].

Some studies suggest that the mean of the total activi-
ties has not been statistically changed during pregnancy
[8, 25, 31]. They examined the effect of educational inter-
vention on women’s physical activity levels (ie., light,
moderate, sever, and sedentary), and their results showed
that the use of mobile software to intervene in the field
of physical activity during pregnancy does not cause a
significant change in the moderate and severe levels of
activity in intervention group [32]. These findings are in
contrast with our results. The difference in the results
can partially be attributed to differences in the target
population and differences in the used platform for the
intervention, how to implement and follow up the inter-
vention, the duration of the intervention, and the lack of
active training in the intervention. Another inconsistent
study is the Magann et al. [33] one. Some part of differ-
ences might be due to differences in educational content,
and how the intervention is implemented, cultural differ-
ences, and the resulting changes [33].

Some limitations of our study that can be declared here
are the vulnerability of the pregnancy, the lack of access to
a smartphone for some people, and the fear of complica-
tions in some people during pregnancy. In this study, the
possibility of drop out in the sample size was controlled
effectively. Despite the positive effect of intervention via
the social network in the mobile context on the behavior
of women’s physical activity, it was not possible to con-
trol and obligate them to perform all suggested physical
activities completely, and also their ability to select and
continuing their participation in the study affected the
results to some extent. However, the reminders through
the posted messages in the created social group, phone
calls, and frequent follow-ups with short intervals could
somehow reduce these effects. One another limitation
was the low speed of the internet and in some cases the
internet interruption or problems related to filtering of
used social network in Iran. Nevertheless, it seems that
programming interventions based on the social networks
in the mobile context can have a positive effect on the
level of physical activity during pregnancy.

One of the strengths for the present study is the fre-
quent and short-interval follow-up and the regular rep-
etition of the educational message in the virtual group.
Another one was recruiting a group of relevant special-
ists (including a nutritionist, physical activity specialist,
health specialist, and midwife) for preparing the use-
ful training program for each area. Moreover, the use of
alternative social platform (Telegram in some instances)
to ensure timely access to educational content and pro-
grams was another advantage of the present study.
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Conclusion

Educational intervention based on the social networks
in the context of mobile phones has an effective role
in changing the behavior of women during pregnancy
and can to motivate the pregnant women to modify
their behavior for promoting their health during the
pregnancy. Therefore it can be recommended that pro-
viding the educational and interventional programs
during pregnancy, especially based on the eHealth and
mHealth in changing women’s behavior in physical
activity is one the cost benefit strategies.
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