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Abstract

Background

There is growing interest in using social media to improve pregnant women’s well-being.
This study aimed to evaluate the effects of social media (Snapchat) dissemination of health-
promoting interventions on knowledge of oral health during pregnancy among pregnant
women in Saudi Arabia.

Materials and methods

Using a single-blinded parallel group randomized controlled trial design, 68 volunteers were
assigned to either a study group (SG) or a control group (CG). The SG received information
about oral health during pregnancy via Snapchat, while the CG received the same informa-
tion using WhatsApp. The participants were assessed three times: T1 prior to the interven-

tion, T2 immediately following the intervention, and T3 as a follow-up 1 month later.

Results

A total of 63 participants completed the study in the SG or CG. According to paired t-test,
total knowledge scores in the SG and CG increased significantly from T1to T2 (p < 0.001)
and from T1 to T3 (p<0.001), but there was no significant change from T2 to T3 in either the
SGorCG (p = 0.699 and p = 0.111, respectively). Using t-test, no significant differences
were found between the SG and CG at T2 (p = 0.263) or T3 (p = 0.622). Also using t-test,
no significant differences were found in the scores of the SG and CG from T2to T1 (p =
0.720), T3to T2 (p = 0.339),0r T3to T1 (p = 0.969).
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Abbreviations: CG, Control group; RCT, Conclusions
Randomized controlled trial; SD, Standard ) ) . L .
deviation: SG, Study group. Using social media (e.g., Snapchat and WhatsApp) as a health-promoting intervention is a

promising method for improving women’s knowledge about oral health during pregnancy for
short term. However, further studies are needed to compare social media with conventional
standard lecturing methods. also, to assess the longevity of the impact (short or long term).

Introduction

Social media is defined as any of a collection of applications that use the internet to create
technical and ideological foundations that permit generating and sharing of content [1].
The public in general, and patients in particular, tend to seek health information from social
media based on their interests, in addition to gaining emotional support from user interac-
tions [2]. However, low reliability and the spreading of fake health information on social
media have been cited in the literature as major concerns [2, 3], as reported in a recent sys-
tematic review [4]. Moreover, these issues became more serious and noticeable during the
COVID-19 pandemic [5].

Pregnancy is a unique health phase in a woman’s life, as it is influenced by complicated
physiological changes that can have a negative impact on the mother’s oral health such as preg-
nancy gingivitis, pregnancy granuloma, caries, xerostomia, and tooth mobility sometime [6].
Pregnant women have been found to seek health information during the perinatal period,
throughout pregnancy, and after delivery [7]. However, in terms of dental health, many preg-
nant women tend to avoid seeing a dentist, although it can be a source of medical information
and treatment [8], because they think they, or their fetus would be harmed as a result of the
radiograph, dental procedures or medication. This illustrates the need to boost knowledge
among pregnant women with information regarding oral health and dental treatment consid-
erations during pregnancy.

There is growing interest in using social media and mobile health applications to improve
pregnant women’s well-being [9]. A systematic review and meta-analysis showed several ran-
domized controlled trial (RCT) and intervention studies aimed to improve different health
aspects of pregnant women using social media and mobile applications [9, 10]. Another sys-
tematic review showed many interventional studies that have been used to improve oral health
during pregnancy [11]. However, studies on the use of social media as an intervention are lack-
ing. A search of the literature showed a single study that aimed to improve oral health during
pregnancy using social media (video-sharing platform) [12]. This pre- and post-interventional
study resulted in an improvement in pregnant women’s knowledge about dental visits, the pre-
vention of caries, and bacteria transmission during pregnancy [12]. Nevertheless, this study
did not have a comparison group to validate the improvement.

One of the most famous social media platforms is Snapchat. Snapchat is typically used to
post selfie photos and videos among friends and family in a relaxed manner as a substitute for
messaging [13]. In fact, Snapchat has been reported to be associated with bonding between
users, rather than merely socializing [13]. One important feature of Snapchat is that videos are
available for a short time before disappearing [14]. Snapchat is one of the most used social
media platforms in Saudi Arabia, including females, and could be used as a medium to con-
duct health promotional activities. Despite the popularity of Snapchat, health-promoting activ-
ities using such platforms are scarce.
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Aim
The aim of this study was to evaluate the effects of social media (specifically Snapchat) health-
promoting interventions on oral health knowledge during pregnancy among pregnant women.

Materials and methods

Study design and participants

This study used a single-blinded parallel group RCT design in which study group (SG) partici-
pants received information about oral health during pregnancy via the Snapchat mobile appli-
cation. Only participants were blinded, while examiners and statistician were not. The
participants in the control group (CG) received the same information as a written flyer, as
shown in "Fig 1".

CONSORT guidelines were used to document this study. The participants were all pregnant
women living in Saudi Arabia (at any city), and they were recruited using convenience sam-
pling through invitations to social media groups about pregnancy in Saudi Arabia. This
includes WhatsApp, Twitter, and other social media platforms. The invitation included the
study information and invited only pregnant women to respond to the invitation, by giving
initial acceptance. Recruiting started at 20/11/2021. The inclusion criteria were (a) pregnant
women in Saudi Arabia, who (b) spoke Arabic, (c) were able to use Snapchat and WhatsApp
social media platforms, and (d) approve the study consent form. The participants did not
know each other, and they were not treated before by the research team in the dental clinic,
this to avoid the intervention contamination. The research team excluded all participants who
did not sign the consent form that presented the study agreement, or anyone who was not ful-
filling the other inclusion criteria The WhatsApp mobile application was used to communicate
throughout the study because it is one of the most common messaging methods used in Saudi
Arabia and is widely accepted. WhatsApp also has end-to-end encryption for maintaining par-
ticipants’ confidentiality [15]. The sample size was calculated using RCT with two independent
samples, continuous outcomes, and a two-tailed hypothesis formula [16]:

Zl—x/Z + ZB—1> ’

n(per group) = 2( ES

minimal clinical difference
ES = -
standard devation

Where ES stands for effect size. As the study power of 90% was used, and a = 0.05,B =
0.1, constant Z(B—1) = 1.282, and constant Z (1—a/2) = 1.96. The standard deviation (SD) of
a previous study on a related topic was 3.06 [17]. Three points were used as minimal clinical
differences. According to the previous numbers, 21 participants were needed in each group,
for a total of 42 participants in the study. The latter number was multiplied by 1.5 twice for the
expected non-response rate and the design effect. This resulted in 90 invitations required for
this study.

Setting

After an initial agreement to participate in the study, an invitation was sent as a message to
potential participants’ mobile phones using the WhatsApp platform, which allowed for com-
munication between the participants and the research team and sending or receipt of the con-
sent, intervention/CG flyer, and the online questionnaires.
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Fig 1. Participant interaction flowchart.

https://doi.org/10.1371/journal.pone.0281908.9001

The participants were randomly assigned to either the SG or the CG by the research team.
The simple randomization process consisted of previously shuffled sealed envelopes with num-
bers with an equal allocation ratio placed in a bowl. Each participant randomly chose an enve-
lope number virtually, giving them an equal chance of being placed in either group. The sealed
envelopes were opaque and numbered in a sequence to ensure allocation concealment. To
achieve blindness, the participants were told that the study’s goal was to examine two ways of
information delivery meant to improve oral health knowledge among pregnant women. The
research team used WhatsApp to give the participants a link that contained the study consent
form and the baseline questionnaire (T1). Then, the participants in the SG received a barcode
to add the intervention’s Snapchat account. The participants were assessed three times: T'1
prior to the intervention, T2 immediately following the intervention (at the same day), and T3
for follow-up 1 month later to assess their retention of the information.

Intervention and control

The trail started at 03/11/2021. Participants in the SG received information regarding oral
health during pregnancy using the Snapchat mobile application. The oral health information
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was retrieved from previous studies [17-19], and the contents were validated by oral pathology
and oral medicine consultants. The information included general information about dental
treatments for pregnant women, recommended times to have dental treatments and emergen-
cies, dental setting positions, recommendations for elective dental treatments, dental appoint-
ments, root canal treatment safety issues for pregnant women, radiographic precautions, local
anesthesia, antibiotic usage, analgesics, pregnancy gingivitis, and methods of reducing peri-
odontal problems. The intervention was delivered over the course of 2 weeks; each week had
two Snapchat stories (a story is a series of short videos, each 10 seconds long, as permitted by
the Snapchat application). Each story was around 5 to 10 minutes. Participants were able to
submit questions regarding the material through the intervention Snapchat account.

The stories were presented as a diary of the research team members, like most of the stories
on Snapchat. The research team performed roles within the clinic of the dental teaching hospi-
tal at Umm Al-Qura University for dental chair settings, precautions with radiographs, materi-
als that are likely to be used during dental treatments, and demonstration of dental flossing
and toothbrushing. The participants received the content spontaneously throughout the inter-
vention days. At the same time, the CG received the same information in a written flyer sent
only once via WhatsApp.

Assessment

Questionnaires in a self-reported soft copy format were distributed to both groups at the three
time points previously discussed: T1, T2, and T3. All identifiable data used to match partici-
pant data in T1, T2, and T3 were discarded after completing the T3 data collection. The ques-
tionnaires were identical for both groups at T1 and T3. At T2, the questionnaires were similar,
but participants in the SG had an additional section assessing their experiences using Snapchat
as a method of information delivery, while the CG received the same questions to assess the
use of WhatsApp as a method of information delivery. The questionnaires contained sections
that collected demographic information, use of social media, oral health knowledge among
pregnant women, and experiences and perceptions of the social media intervention, as shown
in "Table 1".

The first part of the questionnaire included questions to collect demographic information
on age, marital status, education level, family monthly income, regular visits to a dentist, num-
ber of children, month of current pregnancy, and sources of dental information. The second
part included questions about the use of social media, average hours spent on social media per
day, the most-used social media platform, and average hours spent on Snapchat and What-
sApp per day. The third part assessed knowledge about oral health and dental setting treat-
ments for pregnant women with 20 questions answered with yes, no, or I do not know. Each
question had only one correct answer, and the scores for correct answers were totaled into the

Table 1. Contents of questionnaire at T1, T2, and T3.

The time when the questionnaire was
administered

T1 (before the intervention)

T2 (immediately after the intervention) at the
same day

T3 (1 month after the intervention)

https://doi.org/10.1371/journal.pone.0281908.t001

Questionnaire content

Study group Control group

« Demographic information « Demographic information

« Using social media « Using social media

« Oral health knowledge among pregnant women « Oral health knowledge among pregnant women

« Oral health knowledge among pregnant women « Oral health knowledge among pregnant women

« Experiences and perceptions of the social media (Snapchat) | « Experiences and perceptions of using WhatsApp as a
intervention comparison

« Oral health knowledge among pregnant women « Oral health knowledge among pregnant women
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total knowledge score, with the highest score of 20 points (highest level of knowledge) and the
lowest score of zero (no knowledge at all). The research team formulated the questions based
on the information provided in the intervention for the SG and CG. The last section assessed
the participants’ experiences and perceptions of the social media used in the study (Snapchat
or WhatsApp). This part contained 10 statements, with answers ranging from 1 (strongly dis-
agree) to 5 (strongly agree). Most of the questions in this last section were adapted with modifi-
cations from a previous study [20]. All sections of the questionnaire were administered in
Arabic.

The Snapchat videos and WhatsApp flyer were prepared two times before their final ver-
sions. The final version of the interventions, including the Snapchat videos, WhatsApp flyer,
and questionnaire, went into a pilot study with 12 participants to validate the content, spelling,
syntax, organization, clarity, grammar used in the questions, and audience comprehension.
The content validation was done as the participants in the pilot were asked to the read the
question, then to say it their way to be sure that the content is identical to the question content.
The participants in the pilot round were not included in the main study analysis.

Incentives and ethical considerations

After data collection at T3, all identifiable data were completely discarded. Participation was
voluntary, and as an incentive, the participants were entered into six separate random prize
drawings for 50 Saudi Riyals (USD 13.33) in the form of local bookstore gift cards. Before par-
ticipating in the intervention, all participants have to approve the study’s informed consent
form, by clicking “approve” on the electronic consent format. No witness was there to witness
their approval, as their participation was done electronically. There are no minor participants
in this study. The study was approved by the institutional review board of Umm Al-Qura Uni-
versity with the number HAPO-02-K-012-2021-11-810, which follows Declaration of Helsinki.
This study was registered in the ISRCTN registry with the number ISRCTN13915540 (registra-
tion data 10/11/2021), which can be accessed at https://www.isrctn.com/ISRCTN13915540.

Data analysis

The statistically significant level was set at 0.05. The data were gathered, tabulated, and statisti-
cally analyzed using SPSS software package version 27 (IBM Corp., Armonk, NY, USA). Chi-
square, t-test, Fisher’s exact test, and paired t-test were used to analyze the data collected in
this study. The family monthly income question had three categories based on previous
researches conducted by the principal investigator on the Saudi population [21, 22].

Results

A total of 90 participants were invited to this study, but only 68 agreed to participate (response
rate = 75.55%). The randomization process yielded 34 participants in the SG and a similar
number in the CG. A total of 5 participants dropped out of the study, resulting in 30 partici-
pants in the SG and 33 participants in the CG, as shown in Fig 1, with a dropout rate of 7.35%.
Only the data from the 63 participants were analyzed in this study. There were zero missing
values because we used a mandatory electronic format questionnaire. The participants’ mean
age was 28.67 years with SD of 4.71 years. All the participants (100%) were married women,
with no divorced, widowed, or single participants. The demographic data for both groups are
presented in "Table 2". The participants frequently used social media platforms are illustrated
in "Table 3". According to the chi-square, Fisher’s exact test, and t-test, the demographic vari-
ables or variables about social media use in "Tables 2 and 3" were not statistically significant
(p > 0.05).
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Table 2. Demographic variables of the pregnant women in this study.

Demographic Total Study group (n = 30) Control group (n = 33)
n (%) n (%) n (%)
Age m = 28.67 (SD =4.71) m = 28.33 (SD = 5.13) m = 28.97 (SD = 4.36)
Number of children m=1.29 (SD = 1.37) m=1.17 (SD = 1.42) m = 1.39 (SD = 1.34)
Education High school 11 (17.5) 5(16.7) 6(18.2)
Bachelor’s degree 46 (73.0) 21 (70) 25 (75.8)
Higher education 6(9.5) 4(13.3) 2(6.1)
Family income <5,000 SAR 14 (22.2) 7 (23.3) 7(21.2)
5,000-15,000 SAR 44 (69.8) 22 (73.3) 22 (66.7)
>15,000 SAR 5(7.9) 1(3.3) 4(12.1)
Do you visit the dentist regularly? Yes 7 (11.1) 4(13.3) 3(9.1)
Only when needed 12 (19.0) 5(16.7) 7 (21.2)
No 44 (69.8) 21 (70) 23 (69.7)
Are you afraid of visiting the dentist? Yes 24 (38.1) 13 (43.3) 11 (33.3)
No 39 (61.9) 17 (56.7) 22 (66.7)
Pregnancy month m =5.51 (SD = 2.33) m = 5.33 (SD = 2.50) m =5.67 (SD =2.19)
First pregnancy? Yes 24 (38.1) 14 (46.7) 10 (30.3)
No 39 (61.9) 16 (53.3) 23 (69.7)
Source of oral or dental information:
Doctors Yes 32 (50.8) 16 (53.3) 16 (48.5)
No 31(49.2) 14 (46.7) 17 (51.5)
Dentists Yes 55 (87.3) 26 (86.7) 29 (87.9)
No 8(12.7) 4(13.3) 4(12.1)
Social media Yes 51 (81.0) 24 (80) 27 (81.8)
No 12 (19.0) 6 (20) 6(18.2)
Internet Yes 56 (88.9) 28(93.3) 28 (84.8)
No 7 (1L.1) 2(6.7) 5(15.2)
vV Yes 12 (19.0) 4(13.3) 8 (24.2)
No 51 (81.0) 26 (86.7) 25 (75.8)
Books Yes 11 (17.5) 4(13.3) 7(21.2)
No 52 (82.5) 26 (86.7) 26 (78.8)
Other Yes 18 (28.6) 11 (36.7) 7(21.2)
No 45 (71.4) 19 (63.3) 26 (78.8)

https://doi.org/10.1371/journal.pone.0281908.t002

"Table 4" shows the mean, SD, minimum total knowledge score, and maximum total
knowledge score (which ranged from zero as the minimum and 20 as the maximum) at T1,
T2, and T3. Also, the Cronbach’s alpha (reliability) of the knowledge questions was 0.717,
0.755 and 0.722 in T1, T2 and T3 respectively, which is considered as good reliability.

Using independent t-test, no significant differences were found between the SG and CG at
T2 (t(61) = —1.148,p = 0.263), and T3 (t(61) = —0.496, p = 0.622).

The total knowledge score in the SG increased significantly from T1 to T2 with t(29) =
—6.304, p = < 0.001, but there was no significant change from T1 to T2 with t(29) = 0.39,
p = 0.699. The total knowledge score in the SG overall increased significantly from T1 to
T3 with t(29) = -6.916, p = < 0.001. Similarly, in the CG, the total knowledge score
increased significantly from T1 to T2 with t(32) = -9.417, p = < 0.001, but there was no
significant change from T1 to T2 with t(32) = 1.637, p = 0.111. The total knowledge
score in the SG overall increased significantly from T1 to T3 with t(32) = -8.984,p = <
0.001.
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Table 3. Frequency of using social media by pregnant women in Saudi Arabia in the current study.

Question Total Study group (n =30) | Control group (n = 33)
n (%) n (%) n (%)
Do you use WhatsApp? Yes 59 (93.7) 29 (96.7) 30 (90.9)
No 4(6.3) 1(3.3) 3(9.1)
Do you use Twitter? Yes 35 (55.6) 20 (66.7) 15 (45.5)
No 28 (44.4) 10 (33.3) 18 (54.5)
Do you use Snapchat? Yes 60 (95.2) 29 (96.7) 31(93.9)
No 3(4.8) 1(3.3) 2(6.1)
Do you use Instagram? Yes 53 (84.1) 26 (86.7) 27 (81.8)
No 10 (15.9) 4(13.3) 6(18.2)
Do you use TikTok? Yes 31 (49.2) 15 (50) 16 (48.5)
No 32 (50.8) 15 (50) 17 (51.5)
Do you use YouTube? Yes 42 (66.7) 20 (66.7) 22 (66.7)
No 21 (33.3) 10 (33.3) 11 (33.3)
Do you use Telegram? Yes 29 (46.0) 16 (53.3) 13 (39.4)
No 34 (54.0) 14 (46.7) 20 (60.6)
Average hours per day spent on social media m=4.84(SD=241) | m=4.80(SD=1.94) m = 4.88 (SD = 2.80)
Hours spent on Snapchat per day m=238(SD=1.54) | m=2.50(SD = 1.66) m = 2.27 (SD = 1.44)
Hours spent on WhatsApp per day m = 1.95 (SD = 1.79) m = 1.87 (SD1.36) m =2.03 (SD =2.13)
Do you often believe health information provided by social media influencers? Yes 9(14.3) 1(3.3) 8(24.2)
Neutral 39 (61.9) 20 (66.7) 19 (57.6)
No 15 (23.8) 9 (30) 6(18.2)

https://doi.org/10.1371/journal.pone.0281908.t003

"Table 5" shows that there were no significant differences in the scores between the SG and
CG from T2 to T1, from T3 to T2, and from T3 to T1. This is also shown in "Fig 2".

"Table 6" shows the participants’ responses to the experience of receiving information by
Snapchat for the SG or WhatsApp for the CG. According to a t-test, there were no significant
differences between the scores in the groups for the two different applications.

Discussion

The aim of this study was to evaluate social media (Snapchat) health-promoting interventions
on knowledge about oral health during pregnancy among pregnant women in Saudi Arabia.
The findings revealed that participants in both the study and control groups had significant
improvements in their knowledge immediately after the intervention, and their retention of
the information after 1 month was significantly better than their baseline knowledge. There
was no significant difference between the SG and CG in knowledge improvement. The scores
for the experience items regarding the intervention were higher than the midpoint for all items

Table 4. Mean knowledge scores of the pregnant women in the study and control groups at T1, T2, and T3.

Group Time period Mean SD Minimum Maximum
Study group (n = 30) T1 Total 10.17 3.63 3 17

T2 Total 16.03 3.49 7 20

T3 Total 15.90 3.09 10 19
Control group (n = 30) T1 Total 10.64 3.60 17

T2 Total 16.91 2.53 20

T3 Total 16.27 2.88 20

https://doi.org/10.1371/journal.pone.0281908.t004
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Table 5. Differences in total knowledge scores of the pregnant women at T1, T2, and T3.

Study group (n = 30) Control group (n = 33) p-value
Mean SD Mean SD
T2_T1 5.87 5.1 6.27 3.83 0.720
T3_T2 —-0.13 1.87 —-0.64 2.23 0.339

T3_T1 5.73 4.54 5.64 3.6 0.969
https://doi.org/10.1371/journal.pone.0281908.t1005

in both groups, but there was no significant difference between the SG and the CG on any
item.

The results of previous interventional studies were similar to our study [12, 23, 24]. A previ-
ous study conducted in Dammam, Saudi Arabia [23], showed an improvement in health infor-
mation using social media (Snapchat), similar to our study; however, there are four
differences. First, our study used an active CG, while the prior study used a passive CG. Sec-
ond, the intervention program for our study lasted for 2 weeks, while their intervention lasted
for 4 weeks. Third, our study measured the retention of information after 1 month, while they
did not follow up with their participants. Fourth, our study aimed to improve knowledge
about a different topic (dental health during pregnancy versus breast cancer) among a different
population (pregnant women). This might indicate that the social media platform Snapchat
has the potential to raise awareness and improve knowledge about different health topics.

Group

=== Study
== Control

Time

Fig 2. Changes in total knowledge scores over time.

https://doi.org/10.1371/journal.pone.0281908.9002
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Table 6. Study participants’ responses to receiving information in Snapchat (study group) or WhatsApp (control
group).

Item Study group Control group

(Snapchat) (WhatsApp)
n =30 n=33

Mean SD Mean SD
I am generally fully satisfied with the health information I receive via this app. 3.3 1.73 3.61 1.68
Receiving oral health information via this app was helpful to me. 3.33 1.71 3.61 1.62
Receiving oral health information via this app was enjoyable. 3.27 1.62 3.39 1.66
Receiving oral health information via this app was innovative. 3.1 1.69 3.42 1.62
Accessing this app was easy. 3.27 1.72 3.73 1.64
The duration of this app’s promotional program was appropriate. 3.13 1.7 3.67 1.61
The information was easy to understand. 32 1.71 3.76 1.64
I advised pregnant women to receive oral health information through this app. 3.03 1.61 3.27 1.59
I will follow/join this app to transmit useful oral health information. 3.07 1.53 3.09 1.63
Knowing that the oral health information was reviewed scientifically was important to me. 32 1.65 3.76 1.58

https://doi.org/10.1371/journal.pone.0281908.t1006

However, our results cast doubts on the assumption that Snapchat is more effective than other
social media platforms, such as WhatsApp, given that the results for both platforms were posi-
tive. Other studies in the United States and Iran [12, 24] indicated that social media is an effec-
tive method for increasing knowledge about oral health among pregnant women. However,
the prior study used another social media platform (YouTube), which has wider accessibility
than other social media platforms [25], and Telegram was also used as part of their interven-
tion. This supports our finding that social media platforms are effective methods of boosting
health-promoting interventions.

In the study design we planned to use WhatsApp to provide the same information among
participants in the CG as an active comparison. This is because using WhatsApp in Saudi Ara-
bia is observed to be very popular way to share information personally and even in work. Even
health promotional materials are shared as text, flayer or infographic using WhatsApp, as form
of digitalization of printed flyers used in the past years. In fact, printed flayers were one of the
standard methods to increase the knowledge about health issue in Saudi Arabia. However, we
did not consider using WhatsApp as another social media intervention. The main aim of our
study was not to compare video contents to written contents, nor comparing the techniqual
characteristics of Snapchat. However, the aim was to assess the experience of receiving the
health information via Snapchat. This is because Snapchat have unique characteristics and
unique interaction with audience [13] which is different than just watching a video. We could
argue also that the experience of watching videos can induce different interactions within dif-
ferent social media platforms such as Snapchat, YouTube or TikTok. Also, it should be noticed
that participants in the SG received the Snap chat stories several times, in compared to the con-
trol group participants who only received the message once. Also, it is not known if the dura-
tion on the intervention had positive or negative impact. This might induce a difference in the
experience between the two groups. Such point can be taken into consideration in designing
future intervention addressing the same topic.

It should be noted that researchers in Germany have found differences in how social media
applications affect our health [26]. This might lead us to consider the influence of the usability
of different social media applications that vary from one country to another [27]. This suggests
horizons for future studies to assess different interventions using a wide array of social medical
applications to investigate the differences in the same and different health-promoting inter-
ventions using various social media applications in different counties.
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Because our results did not find a significant difference between the Snapchat and What-
sApp social media platforms, it can be supposed that there is not much difference in the effec-
tiveness of one platform over another. However, it could be argued that the results of the CG
are inflated. This is because the participants in the CG received the study’s flyer (one page) that
contained all the intervention information that was stored on their devices. Thus, participants
in the CG could refer back to the information to answer the questionnaire at T2 and T3 much
easier than participants in the SG, where the information was found in the middle of Snapchat
videos. In fact, a recent study found that WhatsApp was a good method of disseminating infor-
mation in Pakistan about COVID-19 [28], which was counter to the findings of another study
in Kuwait that limited the role of WhatsApp to social interaction needs with relatives and
friends, in comparison to Snapchat, which focused on cognitive, affective, and personal inter-
active needs [29].

Based on the findings of this study and prior studies in the literature [12, 23, 24], we sug-
gest that social media can be a useful tool for promoting education about oral health care.
Moreover, social media has been found to be another method for teaching in health schools
[30, 31], which opens new doors to using such powerful technology in positive ways. How-
ever, it should be noted that social media addiction and use have a negative aspect that
needs to be taken into consideration during the designing of an intervention from an ethical
point of view, as social media has been found to be related to psychological distress and
poor sleep quality [32].

Additionally, we want to highlight that our intervention was simple and that the content
used can be replaced by other content to enhance oral health education. Nevertheless, further
research is recommended to validate this argument as it is not clear whether using social
media as a venue to improve oral health is more effective than standard methods of dissemi-
nating information, such as lectures.

As the aim of this study was not to assess the prevalence of knowledge of pregnant women
toward oral health knowledge, we did not include a thorough analysis about the questionnaire
items and their results, which is available by the corresponding author upon request. The low
sample size of the participants might give a false implication on emphasizing item by item dis-
cussion. Thus, we only included our discussion to the main aim of the study.

The strengths of this study include the study design, a single-blinded RCT, which is consid-
ered one of the most reliable study designs [33]. Only participants were blinded, and it was not
possible to apply that to the examiners and statistician, because they were among the authors
who designed the study and analyzed the study data. Also, this study is considered to be the
first RCT in Saudi Arabia that aimed to evaluate the effects of social media (Snapchat) for
improving oral health promotion among pregnant women. Unfortunately, there are a few lim-
itations to be aware of, including a small sample size, short follow-up duration, and use of con-
venience sampling. All of these limitations reduce the external validity of the results for
application to the general population. Furthermore, to validate the length of information
retention, extra follow-up time is required. In fact, the current study does not answer the how
long the effect of health promotion activity can last in compare to standard method. Also, the
instrument content validity was not sufficient, as it should be repeated by domain experts
regarding necessity, relevancy, simplicity, and clarity. Further studies are advisable with
increases in the sample size and a random sample representing the general population for
more generalizable results in Saudi Arabia. It is recommended that a study be conducted using
different social media platforms and comparing them with a CG that receives standard con-
ventional lectures and which has longer follow-up periods. It would also be desirable to use dif-
ferent types of information to be presented through social media to see how successful these
platforms are with other aspects of oral health.
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Conclusion

Social media (Snapchat and WhatsApp) seem to be promising tools for promotional interven-
tions to improve public health and dental knowledge among pregnant women, as well as with
other health care topics. However, Snapchat is not superior to WhatsApp in terms of effective-
ness. Snapchat is easy and popularly used among people with different socioeconomic statuses,
and it was found to result in good retention of oral health knowledge for short term. Neverthe-
less, further studies are needed to generalize this study’s results, and to assess the longevity of
such intervention (short- or long-term impact). This might give better insight to invest more
in such interventions in the future.
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