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Abstract
Background: Social media applications like WhatsApp are commonly used in sub-Saharan Africa (SSA), where access to
health Interventions remains limited. This study aimed to assess the effectiveness of a WhatsApp based communication
on improving access of antenatal care (ANC) interventions in resource limited setting.
Methods: This was a randomized controlled trial targeting pregnant women attending a Hospital in Yaounde,
Cameroon. Participants were assigned to two arms using block randomization, stratified by age and parity, at a 1:1 ratio.
Women in the intervention arm in addition to routine ANC were included in WhatsApp groups where short educational
videos were posted weekly for 12 weeks, with ability to discuss, moderated by facility nurses. Participants in the control
arm received routine ANC. The primary outcome was the completion of at least eight ANC contacts during pregnancy.
Results: A total of 316 pregnant women were enrolled and randomized into intervention (n= 159) and control (n= 157)
arms. Thirty (20.1%) participants in the intervention arm and 10 (7.0%) participants in the control group complied with
the recommended eight or more ANC contacts. The intervention significantly increased the likelihood of achieving at
least eight ANC contacts (20.1% vs 7.0%) with an adjusted Risk Ratio (aRR): 2.65 (95% CI [1.34–4.79]) and an aRD:
0.12 (95% CI [0.04–0.20]). The intervention significantly reduced pregnancy-related anxiety, with participants 46% less
likely to experience it compared to the control group (aRR: 0.54, 95% CI [0.34–0.78]), and improved pregnancy-
related knowledge (adjusted Mean Difference (aMD): 0.34, 95% CI [0.08–0.61]). While a higher proportion of women
in the intervention group completed the recommended intermittent preventive treatment of malaria in pregnancy
doses, the adjusted effect was not statistically significant (aRR: 1.22, 95% CI [0.96–1.46]), and no significant differences
were observed in mosquito net use (aRR 1.10; 95% CI [0.84–1.34]), malaria incidence (aRR: 1.05, 95% CI [0.76–1.36]),
or satisfaction with ANC services aMD: 0.14, 95% CI [−0.07–0.36]).
Conclusions: Posting short pregnancy-related educational videos in WhatsApp groups involving moderating their dis-
cussion on the shared video contributes to significantly improving ANC attendance in a resource limited setting. The
consistency of these findings should be documented across different contexts to enhance access to populations in need.
Trial registration: This trial was registered at Pan African Clinical Trials Registry (PACTR) under the registration num-
ber: PACTR202306721999803, on 13 June 2023.
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Introduction
Maternal health remains a major public health concern in
sub-Saharan Africa (SSA). According to the World
Health Organization (WHO), nearly 70% of the 287,000
maternal deaths occur in that region,1 despite the availabil-
ity of effective recommended interventions aiming to allow
pregnancy to be a positive experience.2,3 This situation
highlights the persistence barriers to accessing the available
antenatal care (ANC) services to the population in need.4

In this context, innovations offered by new technologies
of information and communication can help the health sys-
tem to boost access to health interventions including those
related to ANC. In fact, in resource limited settings where
access to internet, availability and utilization of smart-
phones is growing exponentially, information has become
increasingly accessible for the population. Recent studies
have presented WhatsApp as the most use messaging appli-
cation in general population and among pregnant women.5,6

Previous studies have shown WhatsApp-based interven-
tions as feasible, accepted and cost effective way7 to
enhance maternal health such as improving the number of
ANC contacts,8 the pregnancy-related knowledge9,10 and
the women satisfaction with ANC services11 and reducing
pregnancy-related anxiety (PRA).12,13

However, despite these promising findings, there is lim-
ited empirical evidence from randomized controlled trials
assessing the effectiveness of WhatsApp-based interven-
tions in improving access to ANC interventions, particu-
larly in SSA. Existing studies are often limited by small
sample sizes and lack of rigorous methodological
approaches. To address these gaps, this study used a rigor
randomized control trial procedure with more than 300 par-
ticipants to respond to the research question: can exposing
pregnant women to a communication program in
WhatsApp groups where weekly educational short videos
are posted for 12 weeks, with nurses to moderate discus-
sions improve access to ANC intervention? By providing
robust evidence on the potential role of WhatsApp in
strengthening maternal health services, this study may
inform future digital health strategies to improve ANC
coverage and overall pregnancy outcomes in resource lim-
ited settings.

Materials and methods

Study design
This was a two-arm, parallel and superiority randomized
controlled trial where pregnant women were assigned in

two arms with 1:1 ratio using block randomization stratified
by age, and parity. The intervention arm consisted of preg-
nant women included in a WhatsApp group, where they
were exposed to short educational videos posted weekly
for 12 weeks with the presence of nurses to moderate dis-
cussion. In the control arm, participants received the routine
ANC (i.e. scheduled face-to-face visit at the ANC clinic,
where pregnant women received ANC package including
education). The primary outcome was the proportion of par-
ticipants who complied with the minimum of eight ANC
contacts during their pregnancy and secondary outcomes
were malaria prevention and incidence, pregnancy-related
knowledge, participant’s satisfaction with ANC service
received, and PRA.

Study setting and period
This study was conducted from January to December 2024
at the ANC unit of the Centre Médical Jean Zoa hospital, a
faith-based hospital in the center region of Cameroon.
Based on the national data reporting system (DHIS 2), the
hospital receives the highest number of pregnant women
for antenatal visits in the country (averagely 413 monthly).

Study participants
Participants were pregnant women attending their first ANC
visit for the ongoing pregnancy, regardless of the gesta-
tional age. They were required to have a smartphone and
be a WhatsApp user.

Intervention
The intervention involved, in addition to routine ANC,
including pregnant women into a WhatsApp forum where
a short educational video on key aspects of pregnancy
was shared weekly. Three WhatsApp groups labeled
“Wise Moms” were formed and each pregnant woman
assigned to the intervention group was included in one of
them. When each WhatsApp group attained 50 participants,
the next participant was included in the second WhatsApp
group. At the end of the enrollment the three WhatsApp
groups contained 50, 50, and 53 participants respectively.
Two nurses and one research team member were included
in each WhatsApp group. All participants in the groups
were allowed to send text, voice and emoji messages and
react to others message with a mutual respect. The health
personnels present in each WhatsApp group were respon-
sible for providing orientations, response to questions or
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worries raised by pregnant women. No consultation was
allowed to be done in the group. In the case a consultation
was needed, pregnant women were referred to the health
facility. The members of the research team present in
each group had responsibility to watch the quality of the
discussion in the group and to post each week (on
Monday) an educational video.

During the study preparatory phase, research team and
nurses of Centre Médical Jean Zoa hospital had working
sessions during which 12 topics were selected based on
WHO recommendations on ANC for a positive pregnancy
experience3 and their importance for pregnancy in the local
context (see Table 1). Selected topics were shared with
nurses of the ANC unit who developed talking points which
were therefore validated by the head of the unit. After the
validation, video recordings were made where each nurse
presented their topic, as if speaking to pregnant women dur-
ing an education section. Each video (lasting 2–3 min) was
posted with the following caption: “Dear wise Mom, Happy
new week!!!! We have another opportunity to act wisely for
our benefit and for the benefit of our babies. This week, we
will be talking about ‘topic.’ Please, watch the video, ask
your questions in the group, interact with each other. All
the best!.” The video of the week was pinned in the
WhatsApp conversation and two days after each video
posted, a post was done in the group to remind women to
listen the video, ask their questions and react to other parti-
cipants’ comments. The participant’s engagement was
monitored by computing the number of views per video
72 h after they have been posted and the number of interac-
tions per week.

Control
Control groups received nationally recommended ANC
package of care, that is, schedule face-to-face contacts of
pregnant women with the service provider at the ANC clinic
of a health facility. During each visit, pregnant women
receive group education on a specific pregnancy-related
topic followed by individual consultations where physical
check, laboratory exams and prescription are made based
on the pregnancy age and women specificities.

Outcomes
The primary outcome of this study was ANC—at least eight
contacts, defined as the proportion of participants who had
eight or more ANC contacts during their pregnancy from
any professional health provider among pregnant women
enrolled in the study.14 In the Centre Médical Jean Zoa hos-
pital, ANC visit appointments are given to pregnant women
according to WHO directives.3

Secondary outcomes of this study were: Proportion of
pregnant women who completed the three doses of intermit-
tent preventive treatment of malaria in pregnancy (IPTp),

proportion of participants who always slept under mosquito
net during pregnancy, pregnancy-related knowledge, PRA
and participant’s satisfaction with ANC services.

Data collection
Baseline information, initial pregnancy-related knowledge
and initial PRA was collected through a semistructured

Table 1. List of the educational topics and subtopics used for the
videos.

Weeks Topic Subtopic

Week
1

ANC contacts ANC contacts calendar and
benefits of ANC contacts
during the first and second
quarters of the pregnancy

Week
2

Malaria prevention
and
management

Malaria prevention:
intermittent preventive
treatment in pregnancy

Week
3

Laboratory
examination

Pregnancy-related laboratory
tests and their importance

Week
4

Vaccination Pregnancy-related vaccines
and their benefits for
mother and infant

Week
5

Ultrasound
examination

Importance of ultrasound
during the second quarter
of pregnancy

Week
6

Malaria prevention
and
management

Malaria management during
pregnancy

Week
7

Malaria prevention
and
management

Prevention of malaria during
pregnancy (mosquito bed
net)

Week
8

Nutrition Nutrition during pregnancy

Week
9

Anxiety during
pregnancy

Anxiety management during
pregnancy

Week
10

ANC contacts ANC contacts calendar and
benefits of ANC contacts
during the first and second
quarters of the pregnancy

Week
11

Ultrasound
examination

Importance of ultrasound at
the third quarter of the
pregnancy

Week
12

Delivery
preparedness

Elements of delivery
preparedness

Note: ANC: antenatal care.
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questionnaire by interviewing pregnant women during their
enrollment into the study. The post intervention PRA was
assessed during subsequent visits, one month after the inter-
vention. Data on the number of ANC contacts during
pregnancy, and on the number of doses of intermittent pre-
ventive treatment for malaria were retrieved from the facility
medical record at the end of the study. Information on the
level of satisfaction, the incidence of malaria and the mosquito
net use were gotten through interview of pregnant women
after delivery or by phone call for those who were missed after
the delivery or delivered in another hospital.

The assessment of PRA was done using the French ver-
sion of PRA Questionnaire-Revised (PRAQ-R2).15 PRAQ2
is a tool commonly used for assessing and identifying PRA
in all pregnant women, regardless of parity and it demon-
strated invariance across countries.16 It is a 10 items ques-
tionnaire covering three areas: fear of giving birth,
worries about bearing a physically or mentally handicapped
child, and concern of own appearance. Each item is mea-
sured on five-point Likert scale as follows: 0—absolutely
not relevant, 1—hardly ever relevant, 2—sometimes rele-
vant, 3—reasonably relevant, and 4—very relevant. This
scale ranging from 0 to 40 showed satisfactory internal con-
sistency (Cronbach’s alpha >.8).17 The PRA score was then
dichotomized; participants with a PRA score greater than
the 75th percentile were considered as presenting PRA.18

To assess participants’ knowledge about pregnancy, a
prestudy survey was conducted to identify areas with the
highest knowledge gap. From the survey, six questions
arose around: number of recommended ANC visits, malaria
prevention measures, nutrition during pregnancy. These
questions were therefore used for the study. The women’s
level of satisfaction with ANC services was access with a
five-point Likert scale question (1= lowest level and 5=
highest level).

The documentation of the participant’s exposition to the
intervention was done by collecting the number of views of
each video 72 h after it has been posted, and by counting the
total number of interactions (messages, replies, emojis, …)
posted by participants each week.

All questionnaires and tools used for this study were
built in KoboToolbox19 and deidentified data were entered
directly in the study smartphones. Data quality review was
done daily by a research supervisor and issues were flacked
and corrections were made by the data collectors.

Sample size
The minimum required sample size was calculated at 292
participants (131 per arm), based on the following assump-
tion: (i) two-sided, superiority design, (ii) 8% prevalence of
eight or more ANC contacts in the control,20 (iii) the inter-
vention would increase the proportion to 20% in the inter-
vention group, (iv) estimation of relative risk with a
significance level (α) of .05, a power (1 − β) of 80% and

10% attrition. Minimum sample size was calculated in
Stata/SE 18.0 software.

Randomization
A bloc randomization with age and parity stratification was
done, using a maximum tolerated imbalance (MTI) proced-
ure. The randomization was performed in the Clinical Trial
Randomization Tool proposed by NIH National Cancer
Institute.21The following parameters were entered in the
tool: number of trial arms: 2; stratification: 2 (age; <25
and 25+; parity; primiparous and multiparous); MTI:
3. The software therefore generated an excel workbook
with four sheets representing each stratum (<25_primipar-
ous; 25+_primiparous; <25_multiparous; 25+_multipar-
ous) and each sheet contained the allocation sequence that
was used to assign participants in intervention or control
groups. Due to the nature of the intervention, it was not pos-
sible to mask participants from the group allocation.
Randomization sequence was generated by the statistician,
participant enrollment was done by one the research assis-
tants, and another research assistant oversaw assigning par-
ticipants to intervention or control group.

Statistical analysis
The baseline data of the two study arms were initially com-
pared using independent t-tests and Chi-square tests.

The effect of WhatsApp-based communication on
achieving a minimum of eight ANC contact was estimated
by calculating the Risk Ration and Risk Difference (with
95% confidence intervals (CIs)), adjusted with baseline
variable that showed a significant difference between the
two arms. This was done using the log-binomial regression
model. The same was done for all the secondary dichotom-
ous variables, while for continuous secondary variables, lin-
ear probability models were used to estimate risk differences
(RDs) between the two study arms.

For all estimations, intention-to-treat (ITT) approach was
used, and multiple imputations techniques were adopted to
handle missing data. Each imputation model included the
outcome variable, the intervention variable, and baseline
variables that showed a significant difference between inter-
vention and control groups in the bivariate analysis. To
assess the robustness of estimations, complete-case analysis
excluding participants with missing data were performed.
Model assumptions, including normality of residuals and
homoscedasticity, were assessed through diagnostic
plots and statistical tests. Statistical significance was
set at p< .05, and analyses were performed in Stata/SE 18.0.

Ethical considerations
This study received administrative authorization from the
Centre Médical Jean Zoa hospital and ethical clearance
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from Centre Regional Committee for Human Health
Research (CRERSH-Ce) under the ID number 0720/
CRERSHC/2023. Sharing confidential information and
posting inappropriate information in the WhatsApp
groups were the major risks of this study. Appropriate
measures including sensitization of participants and mod-
eration of discussions by nurses and a member of the
research team were taken to minimize these risks. A
code of good conduct was signed by all participants
before their introduction to the WhatsApp group. Prior
to their enrollment, the research team provided the neces-
sary explanations about the study to potential participants
and informed them of their right to leave the study at any
stage of the study. Participants were free to ask any study
related question. After this process, all participants pro-
vided signed written informed consent that was kept at
the study site.

Results

Characteristics of participants
At the beginning of the study, 758 pregnant women were
reached and after enrollment, 316 (41.80%) were included
in the study as presented on Figure 1. The randomization
procedure used allocated 159 (50.32%) women in the inter-
vention group and 157 (49.68%) in the control group. At the
end of the follow-up, 149 (51.03%) women and 143
(48.97%) were still in the study in the intervention and con-
trol group respectively.

The group comparison showed that there was no signifi-
cant difference regarding variables used for stratification
(age and parity) during randomization procedure (p> .05).
For the other baseline variables, there were no difference
between the two groups except for women occupation,
women monthly income, spouse monthly income and

Figure 1. CONSORT diagram showing the flow of participants through each stage of a randomized trial.
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history of premature birth (p< .05) as presented on Table 2.
These variables were therefore used as covariates in the
models.

Participant’s exposition to the intervention
The monitoring of the participant’s exposition to the inter-
vention (as presented on Figure 2) showed that the average
number of videos’ views was 140.33 (SD: 8.86), represent-
ing an average of 88.26% of participants in the intervention
group who watched educational videos each week. The
weekly average of interactions in the WhatsApp groups
was 476.17 (SD: 30.66), corresponding to about three inter-
actions (post, reaction to a post, emoji, …) per participant
weekly.

ANC—at least eight contacts
As presented on Table 3, 30 (20.1%) participants in the
intervention group and 10 (7.0%) participants in the control
group complied with the recommended eight or more ANC
contacts. The crude risk ratio (RR) for complying with the
recommended number of contacts with ANC services was
2.88 (95% CI [1.51–5.00], p= .002), indicating a nearly
threefold increase in the likelihood of achieving the recom-
mended number of contacts among those in the intervention
group compared to the control group. After adjusting for
baseline covariates, the association remained significant
(adjusted RR: 2.65, 95% CI [1.34–4.79], p= .006) as pre-
sented on Figure 3. The RD analysis showed an absolute
increase of 12% in the intervention group (adjusted RD:
0.12, 95% CI [0.04–0.20], p= .005) compared to control
group (see Table 4). Sensitivity analysis using complete-
case data yielded consistent results (RR: 2.57, 95% CI
[1.29−4.68]).

Completion of three doses of malaria IPTp
A higher proportion of pregnant women in the intervention
group completed the recommended three doses of malaria
IPTp compared to those in the control group (59.1% vs
45.9%). The crude RR was 1.29 (95% CI [1.05–1.51],
p= .019) and, after adjustment, the effect attenuated and
was no longer statistically significant (adjusted RR= 1.22,
95% CI [0.96–1.46], p= .103). Similarly, sensitivity analysis
using complete-case data did not demonstrate a significant
effect (RR: 1.2, 95% CI [0.94–1.46], p= .139), as presented
on Table 3.

Consistent use of mosquito nets and malaria
incidence during pregnancy
The proportion of participants who reported always sleep-
ing under a mosquito net during pregnancy was slightly

higher in the intervention group (54.4%) compared to the
control group (48.3%). However, this difference was not
statistically significant, with a crude RR of 1.13 (95% CI
[0.89–1.35], p= .297) and an adjusted RR of 1.10 (95%
CI [0.84–1.34], p= .462).

There was no significant difference in the proportion of
participants who reported having at least one episode of
malaria during pregnancy between the intervention
(39.5%) and control (41.3%) groups. The crude analysis
suggested no meaningful difference (RR: 0.96, 95% CI
[0.70–1.24], p= .754), and adjustments for covariates did
not change this conclusion (adjusted RR: 1.05, 95% CI
[0.76–1.36], p= .725).

Pregnancy-related anxiety
The mean of baseline PRA score was 13.43 (SD: 8.0) and
the 75% percentile was 18, giving the threshold of PRA
in this study. Analysis of the baseline PRA showed no dif-
ference between intervention and control group (24.5% vs
22.3%, p= .639) (see Table 2).

As indicated on Table 3, the prevalence of post interven-
tion PRA was 20.2 percentage points lower in the interven-
tion group (42.6%) compared to the control group (62.8%).
The adjusted RR showed a significant protective effect of
the intervention on PRA, with participants in the interven-
tion group being 46% less likely to experience PRA
(adjusted RR: 0.54, 95% CI [0.34–0.78], p< .001). The
absolute reduction in risk was also statistically significant,
with an adjusted RD of −22 percentage points (adjusted
RD: −0.22, 95% CI [−0.34 to −0.09], p= .001).
Sensitivity analysis using complete-case data further rein-
forced these findings (RR: 0.49, 95% CI [0.31–0.71], p <
.001), highlighting the intervention’s robust effect on redu-
cing PRA.

Pregnancy-related knowledge
As presented in Table 2, there were no significant difference
between the intervention and control groups (2.86 vs 2.80; p
= .696) as pregnancy-related knowledge score was con-
cerned at the beginning of the study. The postintervention
evaluation showed a higher mean of pregnancy-related
knowledge score (3.63, SD= 1.02) in the intervention
group compared to the control group (3.27, SD= 1.13).
The crude mean difference was 0.36 (95% CI [0.11–
0.61], p= .005), the adjusted analysis yielded similar results
(0.34, 95% CI [0.08–0.61], p= .011) and the sensitivity
analysis using complete-case data confirmed these findings
(0.34, 95% CI [0.07–0.60], p= .012) (see Table 5).

Women satisfaction with ANC services
Although participants in the intervention group reported
slightly higher satisfaction scores (mean= 4.01, SD=
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Table 2. Comparison of baseline characteristics of pregnant women attending the first antenatal care (ANC) visit at Centre Médical
Jean Zoa hospital between intervention (routine ANC and WhatsApp communication) and control group (routine ANC only).

Characteristics Total

Routine ANC
and WhatsApp
education
n= 159

Routine ANC only
n= 157 p-value

Age (years)

≤25 137 (43.4%) 71 (44.7%) 66 (42.0%) .639

25 179 (56.6%) 88 (55.3%) 91 (58.0%)

Marital status

Single 186 (58.9%) 97 (61.0%) 89 (56.7%) .435

Married 130 (41.1%) 62 (39.0%) 68 (43.3%)

Religion

Catholic 207 (65.5%) 108 (67.9%) 99 (63.1%) .062

Revival church 22 (7.0%) 14 (8.8%) 8 (5.1%)

Protestant 68 (21.5%) 26 (16.4%) 42 (26.8%)

Muslim 9 (2.8%) 7 (4.4%) 2 (1.3%)

Others 10 (3.2%) 4 (2.5%) 6 (3.8%)

Women’s education status

Able to read and write only 12 (3.8%) 5 (3.1%) 7 (4.5%) .289

Primary 13 (4.1%) 9 (5.7%) 4 (2.5%)

Secondary 153 (48.4%) 71 (44.7%) 82 (52.2%)

High level 138 (43.7%) 74 (46.5%) 64 (40.8%)

Women occupation

Employed 151 (47.8%) 81 (50.9%) 70 (44.6%) <.001

Unemployed 91 (28.8%) 39 (24.5%) 52 (33.1%)

Student 28 (8.9%) 6 (3.8%) 22 (14.0%)

Others 46 (14.6%) 33 (20.8%) 13 (8.3%)

Women monthly income

≤50,000 51 (16.1%) 33 (20.8%) 22 (14.0%) .039

>50,000 55 (17.4%) 31 (19.5%) 20 (12.7%)

Not disclosed 210 (66.5%) 95 (59.7%) 115 (73.2%)

(continued)
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Table 2. Continued.

Characteristics Total

Routine ANC
and WhatsApp
education
n= 159

Routine ANC only
n= 157 p-value

Spouse education status

Primary 24 (7.8%) 10 (6.4%) 14 (9.2%) .345

Secondary 124 (40.3%) 59 (37.8%) 65 (42.8%)

University 160 (51.9%) 87 (55.8%) 73 (48.0%)

Spouse occupation

Employed 283 (89.6%) 143 (89.9%) 140 (89.2%) .697

Student 6 (1.9%) 2 (1.3%) 4 (2.5%)

Others 27 (8.5%) 14 (8.8%) 13 (8.3%)

Spouse monthly income

≤100,000 45 (14.2%) 47 (29.6%) 27 (17.2%) <.001

>100,000 74 (23.4%) 37 (23.3%) 8 (5.1%)

Not disclosed 197 (62.3%) 75 (47.2%) 122 (77.7%)

Alcohol consumption

Yes 146 (46.5%) 83 (52.2%) 85 (54.8%) .639

No 168 (53.5%) 76 (47.8%) 70 (45.2%)

Drug consumption

Yes 311 (98.7%) 3 (1.9%) 1 (0.6%) .324

No 4 (1.3%) 156 (98.1%) 155 (99.4%)

Sport practice

Yes 228 (72.2%) 46 (28.9%) 42 (26.8%) .666

No 88 (27.8%) 113 (71.1%) 115 (73.2%)

Intimate partner violence

Yes 278 (88.5%) 18 (11.5%) 18 (11.5%) 1

No 36 (11.5%) 139 (88.5%) 139 (88.5%)

Gestational age at the first ANC contact

First trimester 89 (28.2%) 48 (30.2%) 41 (26.1%) .145

Second trimester 202 (63.9%) 103 (64.8%) 99 (63.1%)

(continued)
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Table 2. Continued.

Characteristics Total

Routine ANC
and WhatsApp
education
n= 159

Routine ANC only
n= 157 p-value

Third trimester 25 (7.9%) 8 (5.0%) 17 (10.8%)

Outcome of the last pregnancy

Live birth at term 147 (69.3%) 72 (65.5%) 75 (73.5%) .13

Premature birth 22 (10.4%) 17 (15.5%) 5 (4.9%)

Spontaneous abortion 19 (9.0%) 8 (7.3%) 11 (10.8%)

Induced abortion 12 (5.7%) 7 (6.4%) 5 (4.9%)

stillbirth 12 (5.7%) 6 (5.5%) 6 (5.9%)

Pregnancy intention

Intended 37 (11.9%) 139 (88.5%) 135 (87.7%) .812

Unintended 274 (88.1%) 18 (11.5%) 19 (12.3%)

Last delivery mode

Normal vaginal delivery 189 (94.0%) 89 (95.7%) 100 (92.6%) .245

Cesarean section 11 (5.5%) 3 (3.2%) 8 (7.4%)

Instrumental 1 (0.5%) 1 (1.1%) 0 (0.0%)

Number of previous pregnancies

Primiparous 248 (78.5%) 31 (19.7%) 37 (23.3%) .446

Multiparous 68 (21.5%) 126 (80.3%) 122 (76.7%)

Experience of miscarriage

Yes 218 (69.0%) 52 (32.7%) 46 (29.3%) .513

No 98 (31.0%) 107 (67.3%) 111 (70.7%)

History of premature birth

Yes 217 (68.7%) 39 (24.5%) 60 (38.2%) .009

No 99 (31.3%) 120 (75.5%) 97 (61.8%)

History of still birth

Yes 296 (93.7%) 10 (6.3%) 10 (6.4%) .977

No 20 (6.3%) 149 (93.7%) 147 (93.6%)

History of cesarean section

Yes 297 (94.0%) 8 (5.0%) 11 (7.0%) .46

(continued)

Djouma Nembot et al. 9



Table 2. Continued.

Characteristics Total

Routine ANC
and WhatsApp
education
n= 159

Routine ANC only
n= 157 p-value

No 19 (6.0%) 151 (95.0%) 146 (93.0%)

History of early neonatal loss

Yes 293 (92.7%) 12 (7.5%) 11 (7.0%) .853

No 23 (7.3%) 147 (92.5%) 146 (93.0%)

Have taken any antimalaria prevention drug since the beginning of the pregnancy?

Yes 224 (71.6%) 43 (27.6%) 46 (29.3%) .734

No 89 (28.4%) 113 (72.4%) 111 (70.7%)

Mosquito net available in the household

Yes 110 (34.8%) 99 (62.3%) 107 (68.2%) .272

No 206 (65.2%) 60 (37.7%) 50 (31.8%)

Slept under mosquito net the day before the interview

Yes 157 (49.7%) 75 (47.2%) 84 (53.5%) .26

No 159 (50.3%) 84 (52.8%) 73 (46.5%)

Pregnancy-related anxiety before the intervention

Yes 74 (23.4%) 39 (24.5%) 35 (22.3%) .639

No 242 (76.6%) 120 (75.5%) 122 (77.7%)

Knowledge score before the intervention, mean (SD) 2.83 (1.34) 2.86 (1.37) 2.80 (1.31) .696

Statistical significance set at p< 0.05

Figure 2. Weekly evolution of the intervention monitoring indicator.
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0.87) compared to the control group (mean= 3.82, SD=
0.89), this difference was not statistically significant
(adjusted mean difference: 0.14, 95% CI [−0.07–0.36],
p= .196) as presented on Table 5.

Discussion
The aim of this study was to evaluate the effectiveness of a
WhatsApp-based digital health intervention on compliance
with and outcome of the recommended antenatal interven-
tion for a positive pregnancy experience. The findings dem-
onstrate significant improvements in achieving the
recommended number of ANC contacts, increasing
pregnancy-related knowledge, and reducing PRA, while
also highlighting areas where the intervention had limited
or no effect.

ANC utilization
This study found that the proportion of pregnant women
who complied with the recommended eight or more ANC
contacts was 7.0% in the control group (routine ANC),
and 20.1% in the intervention group (communication via
WhatsApp platform). The proportion of pregnant women
receiving routine ANC who achieved eight or more ANC
contacts was low (7.0%) and not different from the value
pulled from the 2018 Cameroon Demographic and Health
Survey.20 The prevalence of eight or more ANC contacts
remains very low in SSA despite the 2016 WHO recom-
mendations on ANC for a positive pregnancy experi-
ence.3,20,22 Considering the positive effect of a minimum
of eight ANC contacts during pregnancy on mother and
child, identifying cost-effective interventions to increase
the ANC uptake is critical.23–25

The findings of this study demonstrate a significant posi-
tive effect of WhatsApp-based interventions on the compli-
ance with the recommended eight or more ANC contacts
during pregnancy, with women in the intervention group
being nearly three times more likely to achieve the recom-
mended number of contacts compared to those receiving
routine ANC. These results align with existing literature
that highlights the beneficial effects of mHealth interven-
tions on maternal and child health outcomes,26,27 particu-
larly in improving ANC attendance.28 Previous studies
support the effectiveness of WhatsApp-based interventions
in enhancing ANC service uptake by facilitating timely
reminders, peer support, and direct interaction with health-
care providers.8,29,30 WhatsApp, being the most widely
used mobile messaging application globally,31 has also
been reported as a common communication tool among
pregnant women,5 making it an effective platform for deli-
vering health interventions. However, challenges such as
maintaining participant engagement throughout the inter-
vention and ensuring confidentiality, particularly in group
discussions where sensitive personal health information
may be shared have been reported as challenges during
implementation of a WhatsApp-based interventions.32,33

In this study, in addition to educational videos posted in
the WhatsApp groups and health providers active in the
groups, proactive measures were taken to mitigate these
challenges by sending regular reminder messages to par-
ticipants to reinforce engagement, and by ensuring that
group discussions were moderated to uphold privacy
and confidentiality standards. These measures resulted
to high levels engagement and adherence. Given the
promising results observed in this study, scaling up
WhatsApp-based interventions for ANC in diverse set-
tings, particularly in resource-limited areas, could be an

Figure 3. Adjusted risk ratio study outcomes between WhatsApp-based intervention and control groups among pregnant women
attending antenatal care visits at Centre Médical Jean Zoa hospital.
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effective strategy to improve maternal and child
health.

IPTp adherence
In this study, even though a higher proportion of women in
the intervention group completed the recommended three
doses of IPTp, the adjusted analysis did not demonstrate a
significant difference between the two groups. This result
aligns with previous research indicating that while
mHealth interventions, including messaging platforms
like WhatsApp, can enhance maternal health behaviors by
improving knowledge and reminders for care-seeking, their
impact on clinical adherence outcomes remains vari-
able.26,27 Factors such as healthcare accessibility, medica-
tion availability, and individual socioeconomic conditions
may have influenced IPTp completion beyond the interven-
tion itself. Additionally, previous studies have highlighted
that digital interventions may be more effective when com-
bined with other health interventions.34 Future research
should explore potential barriers to IPTp adherence and
investigate the integration ofWhatsApp-based interventions
with other strategies, such as direct healthcare provider
involvement and community-based support mechanisms,
to enhance their effectiveness.

Consistent use of insecticide-treated net and malaria
incidence
No significant differences were observed in consistent mos-
quito net use or malaria incidence between the intervention
and control groups. This contrasts with previous studies,
such as the randomized trial done by Sudoi et al., which
reported that mHealth interventions significantly increased
insecticide-treated net use among pregnant women in
Kenya.35 However, it has been documented that behavioral
interventions alone may not be sufficient to drive sustained
malaria controlwithout addressing socioeconomicandenvir-
onmental factors,36 thatmay have influence the results of this

study. Additionally, malaria incidence is influenced by mul-
tiple external factors, such as transmission intensity and vec-
tor control measures, which were not directly modifiable by
the intervention. FurtherWhatsApp-based intervention stud-
ies, considering socioeconomic, environmental and other
external malaria incidence related factors are needed.

Pregnancy-related anxiety
This study demonstrated that the WhatsApp-based interven-
tion significantly reduced PRA. This result is consistent
with previous research. Abdelaziz et al. in their randomized
control trial showed that a WhatsApp-based intervention
significantly reduced tokophobia and enhanced maternal
self-efficacy.12 Other studies highlighted that tele-medicine
intervention, using WhatsApp messaging can significantly
reduce anxiety and depression among pregnant women.13,33

WhatsApp, being a widely accessible and interactive plat-
form, may have contributed to reducing anxiety by facilitat-
ing instant communication with healthcare providers,
delivering reassuring health messages, and fostering peer
support among pregnant women. The observed reduction
in PRA underscores the potential of WhatsApp-based inter-
ventions as scalable, cost-effective tools for improving
maternal well-being, particularly in settings where access
to in-person psychological support may be limited.
Further research is needed to explore the mechanisms
underlying this reduction in PRA, the sustainability of these
effects, and the potential for scaling such interventions
across different cultural and socioeconomic contexts.

Pregnancy-related knowledge
Before the intervention, there was no significant difference
between the two groups as pregnancy-related knowledge
was concerned (see Figure 4). However, at the end of the
study, participants in the intervention group demonstrated
a significantly higher knowledge score compared to the

Table 5. Crude and adjusted mean difference of knowledge and participant’s satisfaction between WhatsApp-based intervention and
control groups among pregnant women attending antenatal care (ANC) visits at Centre Médical Jean Zoa hospital.

Characteristic

Routine ANC
and WhatsApp
education
n= 159
mean (SD)

Routine
ANC only
n= 157
mean
(SD)

Crude mean
difference
[95% CI] p-value

Adjusted
mean
difference
[95% CI] p-value

Mean difference
complete-case
analysis p-value

Knowledge after
intervention

3.631 (1.016) 3.273
(1.133)

0.36 [0.11
−0.61]

.005 0.34 [0.08
−0.61]

.011 0.34 (0.07 −0.6) .012

Women
satisfaction
with ANC
services

4.013 (0.870) 3.818
(0.893)

0.2 [−0.01
−0.4]

.059 0.14 [−0.07
−0.36]

.196 0.14 (−0.08
−0.35)

.214
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control group. This is in line with previous studies, which
have shown that WhatsApp-based intervention can signifi-
cantly increase the knowledge of pregnant women on differ-
ent aspects of pregnancy such as nutrition, compliance with
iron and folic acid supplementation, oral health knowl-
edge.9,29,37 Studies have also shown that WhatsApp-based
education can have positive impacts on attitudes, and self-
efficacy, childbirth readiness of pregnant women physical
activity, smoking cessation.9,30,37–40 The increased knowl-
edge observed in this study may have been induced by
the short educational videos that were posted in the
WhatsApp groups weekly. This finding underscores the
importance of accessible and engaging educational content
in empowering pregnant women to make informed deci-
sions about their health. Therefore, further studies are
needed to explore the feasibility of incorporating such cost-
effective interventions into routine ANC.

Women’s satisfaction with ANC services
The findings of this study indicated high level of satisfac-
tion in both groups. Although the intervention group
reported slightly higher satisfaction, the difference was
not statistically significant. This result is not consistent
with available literature that present a high maternal satis-
faction induce by WhatsApp-based intervention.11 Previous
studies reported determinants of pregnant women’s satis-
faction regarding ANC services, including sociodemo-
graphic and obstetric history, hospital facilities such as
clean water and latrine access, interpersonal aspects of
care, such as provider communication and respect.41,42

This study was conducted at the Centre Médical Jean
Zoa hospital, a faith-based health facility, which is
renowned for its good care of pregnant women, justifying

the fact that the hospital receives the highest number of
pregnant women for ANC consultation in Cameroon.
This fact can justify the high level of satisfaction observed
in the intervention and control groups and the similarity
between the two groups as the satisfaction level is con-
cerned. Further study should be done in other settings to
assess the effect of WhatsApp based intervention on
women’s satisfaction with ANC services.

Strengths and limitations
This study has several strengths, including its randomized
controlled design, use of ITT analysis, and adjustment for
baseline covariates. Additionally, the high engagement rates
observed in the intervention group suggest strong feasibility
and acceptability of digital health interventions in this setting.
However, limitations exist. Self-reported outcomes, such as
mosquito net use and malaria incidence, may be subject to
recall or social desirability bias. Also, digital literacy, and
internet connectivity could be other biases that may have
affected the study results. Additionally, the study was con-
ducted in a single hospital, which may limit the generalizabil-
ity of findings to other settings. Also, the study was based on
urban area where the population have more access to the
internet and smart phones compared to rural areas.
Conducting a study in rural areas may permit to assess the
study benefits and feasibility in such context.

Implications for future research
Future research should explore strategies to enhance the
effectiveness of mobile health interventions in improving
other maternal health outcomes, such as adherence to mal-
aria prevention measures and overall pregnancy

Figure 4. Adjusted mean difference of pregnancy-related knowledges and satisfaction with antenatal care between WhatsApp-based
intervention and control groups among pregnant women attending ANC visits at Centre Médical Jean Zoa hospital.
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satisfaction. Investigating the long-term impact of digital
health interventions on maternal and neonatal outcomes
would provide valuable insights. Additionally, assessing
the scalability and cost-effectiveness of WhatsApp-based
interventions in different healthcare settings such as rural
low-income areas and different populations like vulnerable
population could inform broader implementation and policy
decisions.

Conclusion
This study demonstrates that a communication program
with pregnant women using WhatsApp groups where
weekly educational short videos were posted for 12 weeks,
with nurses to moderate discussions can significantly
improve ANC attendance and pregnancy-related knowl-
edge while reducing PRA among pregnant women. These
findings highlight the potential of cost-effective interven-
tions, such as WhatsApp, to improve access to essential
ANC intervention.
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