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Abstract

The integration of modern technology in healthcare education, mainly through digital media plat-
forms, is pivotal for enhancing healthcare professionals' proficiency in birth preparedness and
complication readiness (BP/CR). This study aimed to assess the effectiveness of digital media inter-
ventions on BP/CR knowledge among healthcare providers, reflecting on broader implications for
global healthcare delivery and patient education. In this quasi-experimental study, 70 healthcare
professionals were recruited using a nonprobability convenience sampling method. The training
protocol was developed after an in-depth literature review, while the evaluation questionnaire in-
corporated provider-level index indicators aligned with Johns Hopkins University's BP/CR guide-
lines to ensure a comprehensive assessment framework. The intervention utilized widely accessi-
ble digital platforms, i.e., WhatsApp and email, aimed to deliver educational content, with its ef-
fectiveness gauged through pre- and postintervention assessments analyzed using SPSS 25.00. The
study findings demonstrated significant improvements in BP/CR knowledge postintervention
across various care domains. The results showed significant increases in BP/CR knowledge
postintervention: focused antenatal care knowledge improved from 34.00% to 69.00% (p < 0.001),
and knowledge of third-stage labor management increased from 21.00% to 56.00% (p < 0.001). Fur-
thermore, significant improvements were also observed in neonatal care and emergency obstetric
and neonatal care management knowledge (p < 0.001). These results affirm the role of digital media
in improving healthcare education, suggesting its integration into healthcare policies to reduce
maternal mortality and support professionals in resource-limited settings.

Keywords

Birth preparedness; Complication readiness; Digital media; Health personnel; Health knowledge

1. Introduction

In the constantly evolving landscape of global health, childbirth is a crucial event
that affects both mothers and newborns, physically and emotionally [1,2]. This signifi-
cant life event involves complex anatomical and physiological transformations, placing
both the mother and the unborn child at considerable risk, particularly during labor and
the immediate postpartum period. In low- and lower-middle-income countries (LMICs),
maternal mortality remains a pressing concern, while maternal deaths worldwide are
exceptionally high during the postpartum period, with noteworthy variations across re-
gions [3]. This disparity highlights the differences in maternal health outcomes between
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privileged communities and those with challenging conditions in underserved popula-
tions, emphasizing issues of limited healthcare access and awareness [4].

Several guidelines have been implemented to manage prenatal care and childbirth
effectively. The World Health Organization (WHO) has developed labor management
guidelines to promote well-being and reduce maternal mortality, especially in high-risk
regions [5]. Despite several efforts, the quality of intrapartum care remains globally
suboptimal, adversely affecting pregnant women [6,7]. Moreover, there are potential risk
factors for maternal and neonatal mortality, including delays in accessing healthcare ser-
vices and the absence of timely medical interventions [8,9,10].

It is evident from the literature that birth preparedness and complication readiness
(BP/CR) is important in promoting skilled birth attendance and equipping families with
essential planning tools, thus reducing maternal mortality [11]. In addition, the role of
healthcare providers, including midwives, nurses, and doctors, is vital in delivering qual-
ity care, with digital tools increasingly being admired for their capacity to improve
healthcare outcomes [12,13,14].

According to the WHO Quality of Care Framework, evidence-based practices for
adopting effective interventions and preventing unsafe interventions are essential [15].
However, gaps persist between recommended practices and actual care, with deficien-
cies in monitoring, practice implementation, and infrastructure [16]. This issue is not
isolated; for example, in Pakistan, despite a decrease in maternal mortality, significant
challenges remain, highlighted by the high under 5 mortality rates [17,18].

The Agency for Healthcare Research and Quality (AHRQ) emphasizes the role of
modern technology in enhancing health awareness and education [19]. The knowledge
of healthcare professionals can be enhanced by using digital media, such as emails and
messaging apps. The use of digital media is particularly relevant for overcoming the lim-
itations of traditional training methods, especially during challenges such as the COVID-
19 pandemic [20,21].

This study has additional relevance within the context of the Minimum Initial Ser-
vice Package (MISP) for Sexual and Reproductive Health in disaster-affected areas. It rec-
ognizes that not only gynaecologists, but also general physicians are crucial in managing
the health needs of disaster-impacted populations. Enhancing the knowledge of all
health professionals regarding BP/CR is vital, especially when traditional educational
sessions are impractical. In such contexts, digital media is an efficient tool for the rapid
and broad dissemination of essential information, ensuring that healthcare providers are
prepared even in challenging disaster scenarios.

This study aimed to assess the effectiveness of digital media platforms in enhancing
knowledge regarding BP/CR among healthcare professionals, potentially transforming
healthcare delivery and patient education.

2. Materials and methods

This quasi-experimental study, conducted over two months between January and
February 2023 at the Armed Forces Post Graduate Medical Institute (AFPGMI), received
its ethics approval from the AFPGMI's Ethical Review Committee in Rawalpindi (No. 258-
AAA-ERC-AFPGMI).

Participants were recruited using a nonprobability convenience sampling method.
The sample size, initially calculated at 53 based on a 1% significance level and 90% power
with means of 9.5 and 11.0 [standard deviation of (SD) 2] as per Almerdhemah et al.
(2021), was increased to 70 to enhance the study's validity [22].

The study recruited male and female public health practitioners who had or were
pursuing a Master of Public Health (MPH), who were doctors with Bachelor of Medicine



J Soc Health Sci 2023;2:17-24.

19

and Bachelor of Surgery (MBBS) degrees, and who provided written consent to partici-
pate in the study. However, the study excluded those with less than one year of clinical
or field experience to ensure that participants had a foundational level of professional
expertise.

After an extensive literature review on birth preparedness and complication readi-
ness, the principal and coprincipal investigators drafted the study protocol, including the
training material. The corresponding evaluation questionnaire was developed using
tools for provider-level index indicators detailed in a comprehensive document by Johns
Hopkins University on birth preparedness and complication readiness [23]. This material
was finalized in consultation with a panel of field experts.

The training manual underwent a pretest with five participants using digital media
platforms, i.e., email and WhatsApp. During this pretest, participants completed an eval-
uation proforma before and after accessing the manual. The feedback acquired from this
initial phase was instrumental in minor modifications to the training material, improving
its understanding and clarity.

The final questionnaire was distributed among the study participants to gather pre-
intervention responses. After receiving the responses, the training manual was distrib-
uted via digital media, followed by reminder messages to confirm participants' engage-
ment with the material. After two weeks, the post-assessment questionnaire was redis-
tributed among the participants. The participants' identities were kept confidential
throughout the process.

In the study, the assessment comprised 20 questions categorized into four distinct
sections: 1) antenatal care knowledge, encompassing four questions; 2) normal labor and
childbirth, with five questions; 3) immediate newborn care, consisting of six questions;
and 4) management of complications, also with five questions. Each question was for-
matted as multiple-choice with only one correct answer. For the evaluation, each correct
response was awarded one mark. The participants' scores were then aggregated, and
these cumulative scores served as the basis for comparative analysis, assessing the dif-
ferences in knowledge before and after the intervention.

The data were analyzed using the Statistical Package for Social Sciences 25.00 (SPSS
Inc., Chicago, IL, USA). The data are presented as frequencies, percentages, means, and
SDs. In addition, the Shapiro-Wilk test was applied to test the normality of the data. Based
on the data distribution, a paired sample t test was used to evaluate the differences in
pre- and postintervention knowledge scores among healthcare practitioners, both over-
all and within each category.

3. Results

Out of the 75 questionnaires distributed, 70 participants, accounting for approxi-
mately 93%, returned the questionnaires. The findings of the study are summarized as
follows:

3.1. Sociodemographic characteristics

Table 1 shows the sociodemographic characteristics of the participants. The inter-
vention sample comprised mostly females (62.86%). The mean age of the participants
was 29 + 3.5 years. The study population was working in different public (68.57%) and
private (31.43%) sector hospitals, with the majority having less than five years of experi-
ence (75.71%).
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Table 1. Sociodemographic characteristics of the participants (n = 70).

Sociodemographics No. (%)
Male 26 (37.14)
Gender
Female 44 (62.86)
<25 13 (18.57)
) 26 - 30 38 (54.29)
Age (in years)

31-35 18 (25.71)

36 -40 1(1.43)
<5 53 (75.71)
Years of experience (in years) 6-10 14 (20.00)

11-15 3 (4.29)

Public 48 (68.57
Place of work - ( )
Private 22 (31.43)

Table 2. Paired sample t-tests on pre- and posttest overall scores of the participants' knowledge.

Standard 95% CI (Difference) Degree of "
N Mean + SD t Value p Value
Error Mean Lower Upper Freedom
Pretest score 70 9.03£3.12 0.37 - - - -
Posttest score 70 16.74 + 4.09 0.49 - - - - <0.001"
Pre and posttest - 7.71£4.87 0.58 6.55 8.88 13.25 69

* Pre- and post-test scores compared using paired sample t-tests. ** A p value < 0.001 indicates significance.

Table 3. Comparative analysis of pre- and postintervention knowledge scores by category.

. Pretest Score Posttest Score .
Variables pvalue
Yes, N (%) Yes, N (%) Yes, N (%) No, N (%)

Prenatal education and care

Educational messages for pregnant women 62 (88.57) 8 (11.43) 69 (98.57) 1 (1.43) 0.019 ™
Focused antenatal care definition 64 (91.43) 6 (8.57) 69 (98.57) 1(1.43) 0.058
Actions within focused antenatal care 34 (48.57) 36 (51.43) 69 (98.57) 1(1.43) <0.001™
Essential antenatal tests 25 (35.71) 45 (64.29) 37 (52.86) 33 (47.14) 0.064
Delivery and postpartum management

Third-stage labor management 48 (68.57) 22 (31.43) 62 (88.57) 8 (11.43) 0.005™
Steps in active management of third-stage labor 21 (30.00) 49 (70.00) 56 (80.00) 14 (20.00) <0.001™
Post-placenta delivery bleeding management 11 (15.71) 59 (84.29) 54 (77.14) 16 (22.86) <0.001™
Infection prevention during childbirth 26 (37.14) 44 (62.86) 60 (85.71) 10 (14.29) <0.001™
Handling contaminated instruments 15 (21.43) 55 (78.57) 55 (78.57) 15 (21.43) <0.001™

Neonatal care and protection

Thermal protection for newborns 9 (12.86) 61 (87.14) 47 (67.14) 23 (32.86) <0.001™
Immediate newborn care 24 (34.29) 46 (65.71) 55 (78.57) 15 (21.43) <0.001™

Causes of newborn hypothermia 43 (61.43) 27 (38.57) 57 (81.43) 13 (18.57) 0.027 ™
Maintaining newborn temperature 39 (55.71) 31 (44.29) 69 (98.57) 1(1.43) <0.001™
Umbilical cord care 17 (24.29) 53 (75.71) 58 (82.86) 12 (17.14) <0.001™
Initiation of breastfeeding 43 (61.43) 27 (38.57) 60 (85.71) 10 (14.29) <0.001™

Emergency obstetric and neonatal care

Conducting rapid initial assessment 43 (61.43) 27 (38.57) 59 (84.29) 11 (15.71) 0.004
Causes of immediate postpartum hemorrhage 43 (61.43) 27 (38.57) 62 (88.57) 8 (11.43) <0.001™
Newborn resuscitation procedures 9 (12.86) 61 (87.14) 56 (80.00) 14 (20.00) <0.001™
Signs of a ruptured uterus 35 (50.00) 35 (50.00) 62 (88.57) 8 (11.43) <0.001™
Managing eclamptic convulsions 21 (30.00) 49 (70.00) 57 (81.43) 13 (18.57) <0.001™

* Knowledge-related variables were analyzed using the chi-square test. ** A p value less than 0.001 is considered
significant.
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3.2. Knowledge regarding BP/CR

All participants (n = 70) completed the pre- and postintervention assessments. The
paired sample t tests comparing knowledge scores before and after the intervention are
presented in Table 2. The results show a significant mean difference of 7.714 + 4.87, with
a p value of 0.001.

Table 3 shows the change in healthcare providers' knowledge postintervention.
There were improvements in understanding focused antenatal care actions, with scores
increasing from 34.00% to 69.00% (p < 0.001). Within the category of delivery and post-
partum management, knowledge of active management in the third stage of labor in-
creased from 21.00% to 56.00% (p < 0.001), and proficiency in post-placental bleeding
management increased from 11.00% to 54.00% (p < 0.001). For neonatal care and protec-
tion, significant increases were observed in thermal protection, from 9.00% to 47.00% (p
<0.001), and in temperature maintenance, with scores increasing from 39.00% to 69.00%
(p<0.001). In emergency obstetric and neonatal care, knowledge of resuscitation proce-
dures significantly improved from 9.00% to 56.00% (p < 0.001), and the ability to manage
eclamptic convulsions increased from 21.00% to 57.00% (p < 0.001).

4. Discussion

The study's key findings underscore significant improvements in healthcare provid-
ers' knowledge following an educational intervention through digital media platforms,
which is evident across various maternal and neonatal care domains. Notably, the inter-
vention enhanced knowledge of focused antenatal care actions, management of the third
stage of labor, post-placental bleeding, and crucial neonatal care aspects, including ther-
mal protection and temperature regulation. There was also a significant increase in the
participants' ability to manage critical obstetric and neonatal emergencies, including re-
suscitation procedures and eclamptic convulsion management. These outcomes affirm
the role of digital media platforms in boosting healthcare providers' competencies in es-
sential birth preparedness and pregnancy readiness areas, indicating a positive impact
on their capacity to address and manage diverse conditions in maternal and neonatal
health.

A study showed statistically significant improvements, with a mean increase in
knowledge from 11.21 to 13.68 following a health education intervention focusing on
noncommunicable diseases via digital media, i.e., WhatsApp [24]. The adoption of e-
learning for training healthcare professionals has surged exponentially, with several
studies affirming its effectiveness [25,26,27,28,29]. Furthermore, using social media and
mHealth apps in pregnancy care has shown considerable effectiveness, yielding moder-
ate to large effect sizes in enhancing maternal health and knowledge among healthcare
professionals [30,31].

Another study conducted in Pakistan assessed the effect of web-based training on
knowledge of preventive oral health and reported that healthcare professionals'
knowledge improved after training from 69% to 81% (95% confidence interval [CI]: 9%-
15%) [32]. Another study highlighted that during the COVID-19 pandemic, e-learning was
adopted as a critical educational approach during lockdowns, aligning with learners'
preferences for accessible and independent learning experiences [33]. This adaptation
proved particularly effective for self-directed education among healthcare professionals
in remote or underserved areas [34].

No such study has focused on using digital media interventions to improve the
knowledge of healthcare professionals regarding birth preparedness and pregnancy
readiness. This study highlights the critical role of healthcare professionals in mitigating
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pregnancy-associated complications and reducing maternal mortality rates. Traditional
onsite training, while valuable, demands substantial time, effort, and financial invest-
ment, often compounded by logistical challenges in scheduling. In contrast, e-media
learning, mainly through assessment-centric methodologies, has emerged as an effica-
cious and resource-efficient alternative.

This study utilizes the digital media platforms WhatsApp and email, tools mostly
used in both personal and professional circles; these tools are recognized for their effi-
ciency and effectiveness in knowledge dissemination, facilitating far-reaching commu-
nication and education across diverse geographical locations. Despite its strengths, the
study has significant limitations, including the absence of direct social interaction and
the inability to assess skill improvement directly. The dependence on self-report ques-
tionnaires may lead to potential biases, as the data are based on participants' self-assess-
ments rather than objective observations, possibly affecting the accuracy of the reported
knowledge gains. The study's design, while innovative in its use of digital tools for educa-
tional purposes, points to the need for further research to explore the impact of such
interventions on practical skills and direct patient care outcomes.

5. Conclusions

In conclusion, digital media interventions significantly enhance healthcare provid-
ers' knowledge, highlighting the educational potential of platforms traditionally used as
social networking tools. The findings underline the need for future research to explore
the effects of digital interventions on healthcare providers' practical skills across larger
cohorts. Our findings also advocate for the formulation of digital patient education strat-
egies and emphasize the necessity of integrating continuous digital training within health
policies to reduce maternal mortality effectively.
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