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ABSTRACT

Background: Disruptions in health services during disasters contribute to increased maternal and neonatal
morbidity and mortality, necessitating efforts to improve the preparedness of health workers, particularly
midwives. This study aimed to analyze the association between structured online health education and
midwives' knowledge of how to prevent maternal and neonatal morbidity and mortality in disaster situations.
Methods: The study used a pre-experimental one-group pretest-posttest design with 30 midwives selected
through quota sampling from three midwifery education institutions. Data were collected using an 18-item
knowledge questionnaire covering three domains: understanding of disasters, priority steps for preventing
maternal and neonatal morbidity and mortality, and maternal-neonatal emergency kits. Participants received a
single 30-minute structured online education session through Zoom, consisting of a lecture and interactive
question-and-answer discussion. The Wilcoxon signed-rank test was used to analyze differences in
knowledge scores before and after the intervention.

Results: The mean knowledge score increased from 72.5 to 97.9, with a statistically significant difference
between pretest and posttest scores (p<0.001). All respondents showed increased scores, and the knowledge
distribution shifted from predominantly sufficient before the intervention to entirely good after the
intervention.

Conclusion: It was concluded that structured online health education was associated with improved
midwives' knowledge of maternal and neonatal morbidity and mortality prevention in disaster situations
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INTRODUCTION
Disasters and health crisis situations

COVID-19 pandemic, led to a decline in
access to essential services, including a

have been shown to have a significant
impact on the sustainability of health
services, especially in vulnerable groups
such as pregnant women and newborns,
thereby contributing to increased maternal
and neonatal morbidity and mortality.
Studies have shown that health service
disruptions during crises, such as the

13.1% decrease in outpatient visits and a
2.6% to 4.6% decline in maternal and
child health services in low- and middle-
income countries, resulting in
approximately 113,962 excess deaths,
including 3,276 maternal deaths.!" Similar
conditions also occurred in the Ebola
outbreak in Sierra Leone, which resulted
in a significant decrease in antenatal

204

Copyright © 2026, Placentum: Jurnal Ilmiah Kesehatan dan Aplikasinya, ISSN 2303-3746, ¢ ISSN 2620-9969


mailto:dewi1812@staff.uns.ac.id

PLACENTUM Jurnal Ilmiah Kesehatan dan Aplikasinya, Vol. 14(2) 2026, 204-212

service coverage by up to 22 percentage
points and contributed to approximately
3,600 additional maternal and neonatal
deaths.!”) These disruptions are generally
triggered by infrastructure damage,
limited health workers, and limited
resources, which  disproportionately
impact vulnerable populations.>* In
addition, studies in the Asia-Pacific region
identified other barriers, such as delays in
maternal mortality audits and limited
access to emergency transportation, that
further worsened maternal and infant
health conditions.®! Therefore, a resilient
and adaptive health system is needed to
ensure the sustainability of essential
services during crises and reduce negative

impacts on maternal and neonatal
health.[341
In this context, midwives, as

frontline health workers, play a strategic
role in maintaining continuity of maternal
and neonatal services, especially in
emergency situations or resource-limited
settings. This role includes providing
comprehensive obstetric care, early
detection of complications, and rapid and
appropriate clinical decision-making to
prevent maternal and infant mortality. An
optimal midwifery service model has been
shown to reduce unnecessary medical
interventions and increase maternal
satisfaction, thereby improving health
outcomes.l*”] However, in low- and
middle-income countries, midwives still
face various obstacles, including shortages
of health workers, uneven distribution,
and limited facilities and infrastructure
that support services.[%8) This challenge
becomes increasingly complex in disaster
situations, where healthcare workers are
required not only to have clinical
competence but also to be prepared for
emergency situation management and to
adapt to rapidly changing conditions.*®
Therefore,  strengthening  midwives'
capacity through a systematic approach is
an urgent need to ensure the continuity of
quality maternal and neonatal services.

One strategy to improve health
workers'  preparedness is  through
structured  education and  training
interventions. Various studies show that
health education is highly effective in
improving  knowledge, skills, and
preparedness for disasters. A systematic
review shows that high-complexity
educational interventions can significantly
improve the professional competence of
health workers in health care facilities.!
In addition, research on medical students
shows that disaster preparedness modules,
both online and offline, -effectively
increase knowledge and confidence, with
no significant differences between
methods.'”!  Other studies have also
shown that educational interventions
tailored to the characteristics of target
groups can meaningfully improve
preparedness knowledge and behavior !V,
Even in groups of learners, disaster
education was shown to significantly
improve  understanding  after  an
intervention, suggesting that education
plays an important role in shaping
preparedness early on.'”) In general, the
findings confirm that structured education
programs are an effective approach in
improving  disaster preparedness in
various population groups.!!

However, most existing research
still focuses on health workers in general
or on groups other than midwives and has
not specifically examined the
effectiveness of health education in
improving midwives' knowledge of
preventing  maternal and  neonatal
morbidity and mortality in disaster
situations, a gap also highlighted in recent
studies on midwives' disaster
preparedness.!*!3] In fact, the context of
midwifery services has unique
characteristics, especially in decision-
making related to the safety of two
individuals at once, namely the mother
and the baby. Unlike general disaster-
preparedness training aimed at healthcare
workers as a whole, midwifery-specific
education must address obstetric and
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neonatal emergency skills, such as
emergency delivery, newborn
resuscitation, and maternal psychological
support under crisis conditions, that are
not typically covered in general disaster
curricula. Previous studies on midwives in
disaster  settings, including recent
qualitative work, have largely been
descriptive in nature and have not tested a
structured educational intervention using
an experimental design. This study,
therefore, differs from previous research
by specifically testing, through a pretest-
posttest design, whether a structured
online educational intervention can
improve midwives' knowledge in this
unique context. In addition, based on
previous research reports, there was still
variation in midwives' knowledge levels
before the intervention, indicating a gap in
preparedness for emergencies. Therefore,
research is needed to specifically evaluate
the influence of health education on
midwives' knowledge in this context. This
research is important not only for filling
gaps in the literature but also as a basis for
developing more effective, context-
specific models of health promotion
interventions.

Based on this description, the
problem formulation in this study is
whether  health education increases
midwives' knowledge of how to prevent
maternal and neonatal morbidity and
mortality during disasters. The purpose of
this study 1s to analyze changes in
midwifery knowledge following health
education interventions, with the aim of
strengthening health workers' capacity and
developing evidence-based policies to
improve health system preparedness,
especially in maternal and neonatal
services during crisis situations.

METHODS
This study employed a quantitative
pre-experimental one-group pretest-
posttest design to assess changes in
midwifery knowledge regarding the
prevention of maternal and neonatal

morbidity and mortality in disaster
situations following a health education
intervention. This design was selected
because it directly measures changes
before and after the intervention within
the same group, making it suitable for
evaluating the effectiveness of educational
programs.['® The study was conducted
from January to July 2024 across three
health agency settings in Central Java,
Central Kalimantan, and North Sumatra.
The study population consisted of
midwives who were simultaneously
enrolled as non-regular undergraduate
midwifery students at STIKes Estu Utomo
Boyolali - specifically, practicing
midwives holding a Diploma III in
Midwifery who were pursuing a
bachelor's degree while continuing to
work as village midwives. A sample of 30
respondents was selected using quota
sampling, with a quota of 10 respondents
allocated to each of the three Health
Office agencies, based on the researcher's
assessment of each agency's
representation. Prior to data collection,
permission was requested from and
granted by each participating agency.
Subsequently, a WhatsApp group was
established to coordinate communication
with the respondents. At each agency,
recruitment was carried out by an
affiliated field support team to select 10
eligible midwives. Eligible midwives
were invited via the institutional
WhatsApp group, informed of the study's
objectives,  procedures, and  data
confidentiality measures, and asked to
participate  voluntarily. The inclusion
criteria were: enrollment as a non-regular
undergraduate midwifery student at
STIKes Estu Utomo Boyolali; current
employment as a practicing midwife;
willingness to provide informed consent;
and completion of both the pre-test and
post-test. Respondents who failed to
complete either the pre-test or the post-test
were excluded from the analysis. The
independent variable in this study is
online-based health education, while the
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dependent  variable is = midwives'
knowledge regarding the prevention of
neonatal and maternal morbidity and
mortality in disaster situations - a crucial
issue for maintaining the continuity of
health services during crises.'®]

This study obtained ethical approval
from the Health Research Ethics
Committee of RSUD Dr. Moewardi, with
approval number 696/IV/HREC/2024.

The research instrument was a
knowledge questionnaire comprising 18
items and covering three content domains:
disaster awareness, priority measures to
prevent  increased  maternal-neonatal
morbidity and mortality, and maternal-
neonatal emergency kits. Item validity
was tested using Pearson product-moment
correlation on a pilot sample of 20
respondents, and reliability was assessed
using Cronbach's alpha, yielding a
coefficient of 0.6, which indicates
acceptable internal consistency.l'’2") Data
collection was conducted in stages: a pre-

test via Google Forms to assess
respondents' baseline knowledge,
followed by a health education

intervention involving a lecture and
interactive discussion on Zoom, and a
post-test administered three days later to
measure changes in knowledge. The
intervention consisted of a single 30-
minute online session delivered via Zoom
by the research team, structured to include
an opening Q&A segment, a lecture on
preventing increased maternal-neonatal
morbidity and mortality during disaster
crises, and a closing Q&A segment. The
content covered the same three domains
assessed in the questionnaire. This
intervention was designed following a
structured health education program
planning framework, which includes five
stages: needs assessment, goal setting,
materials development, method selection,
and evaluation.”!! The needs assessment
stage was based on previous evidence
indicating gaps in midwives' knowledge
and preparedness regarding maternal and
newborn health care in disaster situations,

as outlined in the Introduction. In the goal
setting stage, three learning objectives
were established: by the end of the session,
participants were expected to be able to (1)
explain the types of disasters and their
potential impacts on maternal and
newborn health, (2) identify priority steps
to prevent increased maternal and
newborn morbidity and mortality during
disasters, and (3) describe the components
of an emergency kit for mothers and
newborns. In the materials development
stage, teaching materials were prepared to
meet these three learning objectives,
consisting of PowerPoint slides for the
lecture session and handout files
distributed to participants for review at
home; this is in line with the principle that
visual media conveys most of the
information that students retain. In the
method selection stage, a combination of
lectures and interactive Q&A discussions
were chosen, conducted online via Zoom
Meeting by members of the research team,
assisted by facilitators, all of whom were
midwifery lecturers experienced in
maternal and newborn health care and
disaster-related health topics. Finally, in
the evaluation stage, changes in
knowledge scores before and after the
session were assessed by comparing pre-
and post-session scores using the
Wilcoxon signed-rank test. This design is
also based on adult learning theory
(andragogy), which emphasizes
independent, experience-based, and
problem-solving-centered learning, which
is appropriate for adult learners such as
practicing midwives pursuing advanced
academic studies.””) The selection of
online education methods is based on
evidence that educational interventions,
both online and face-to-face, are effective
in improving the knowledge and
preparedness of health workers.'Y Data
analysis was conducted using univariate
analyses to describe the distribution of
respondent characteristics and knowledge
levels, and using the Wilcoxon signed-
rank test in bivariate analyses to test
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differences in pretest and posttest scores at
the 0.05 significance level. This approach
is used to ensure that changes can be
analyzed statistically in line with the data's
characteristics and to evaluate changes in
health workers' preparedness associated
with educational interventions.!!”:"]

RESULT
The characteristics of the 30
respondents, comprising age, length of
work as a midwife, education level, and
institution, are presented in Table 1.

Table 1. Distribution of Respondent
Characteristics (n=30)

Characteristic n Y%

Age

22-30 years 2 6.7
31-40 years 3 10.0
41-50 years 18 60.0
>50 years 7 233
Work tenure

<5 years 1 33

5-10 years 9 30.0
11-15 years 16 533
>15 years 4 13.3

Education level
Diploma III
(currently
pursuing a
Bachelor's)
Institution
Institution A
(Central Java)
Institution B
(Central 10 33.3
Kalimantan)
Institution C
(North Sumatra)
Previous
disaster
training
Prgwously 2 73 3
trained

Never trained 8 26.7

30 100.0

10 333

10 333

Most respondents were aged 41-50
years (18 respondents, 60.0%) and had 11-
15 years of work tenure (16 respondents,

53.3%). All respondents (100%) held a
Diploma III midwifery background and
were currently pursuing a bachelor’s
degree. Respondents were evenly
distributed across the three participating
institutions, with 10 respondents (33.3%)
from each institution. Regarding previous
disaster training, 22 respondents (73.3%)
had received disaster-related training,
while 8 (26.7%) had not.

This study found an increase in
midwives' knowledge following the
structured  online  health  education
intervention on maternal-neonatal disaster
preparedness. This increase is reflected in
changes in the average score, the
distribution of knowledge categories, and
the statistical analysis results, as presented
in Tables 2-4.

Table 2. Changes in Pretest and Posttest
Knowledge Scores
Variable Mean SD Min Max
Pretest 725 93 53 89
Posttest 979 37 83 100

Based on Table 2, the average
knowledge score increased by 25.4 points
after the intervention, and the standard
deviation decreased from 9.3 to 3.7.

Table 3. Distribution of Knowledge
Categories Before and After Intervention

Catesor Pretest Posttest
sory n (%) n (%)
30
0
Good 11 (36.7%) (100.0%)
Enough 17 (56.7%) 0 (0%)
Less 2 (6.6%) 0 (0%)

Table 3 shows a shift in the
distribution of knowledge categories.
Before the intervention, most respondents
were in the sufficient category, with
smaller proportions in the good and
deficient categories. After the intervention,
all respondents (100%) reached the good
category, with none remaining in the
sufficient or deficient categories.
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Table 4. Wilcoxon Signed-Rank Test
Results

Mean Effec

Category n V4 p-value t Size
nk
(r)

Positive 3, 4600 . = 00001
Ranks ’ 21 ’ 0.90
Negative 0 ) ) ) )
Ranks
Ties 0 - - - -

Note. Z = Wilcoxon signed-rank test statistic; r = effect
size (r = ZAN), interpreted per Cohen's (1988) criteria
(small =0.10, medium ~0.30, large >0.50).

The effect size, calculated as r =
ZAN, was -0.90, indicating a large effect
according to Cohen's (1988) criteria. The
results of the Wilcoxon signed-rank test in
Table 4 show that all respondents
experienced an increase in scores (positive
ranks = 30), with no decreases or ties. The
p-value of <0.001 indicates that the
pretest-posttest difference was statistically
significant.

DISCUSSION

If analyzed in depth, the fairly steep
upward trend suggests that there was a
significant knowledge gap before the
intervention. This condition aligns with
the global phenomenon in which health
workers often lack optimal readiness to
respond to disasters due to limited
specialized training.>*!#*! Therefore, the
increase observed in this study can be
understood as the result of filling the gap
through educational interventions. In
addition, the shift in score distribution to a
higher range suggests that the intervention
not only improves basic knowledge but
also strengthens advanced understanding.

This finding is further supported by
the reduction in score variation (SD
decreased from 9.3 to 3.7) and the shift in
knowledge  categories, = with  most
respondents moving from the
sufficient/deficient categories into the
good category, and none remaining in the
deficient category after the intervention.
This pattern suggests that the intervention
was associated with a more uniform level
of understanding across respondents, in
addition to raising the average score.

Similarly, the consistent improvement
observed across all respondents in the
Wilcoxon signed-rank test (positive ranks
= 30, with no decreases or ties) suggests
that the pretest-posttest difference was
statistically significant. However, because
this study used a pre-experimental, one-
group design without a control group,
these findings should be interpreted as an
association between the intervention and
improved knowledge rather than as
definitive evidence of a causal effect. The
magnitude of the increase observed in this
study may also be related to the structured
and interactive nature of the intervention,
consistent with previous findings that both
online and face-to-face educational
approaches can be equally effective in
improving disaster-preparedness
knowledge!?; however, this study did not
disaggregate the contribution of individual
instructional components (e.g., lecture
versus interactive discussion segments),
which limits identification of which
specific elements were most influential.
These findings are consistent with

previous research that shows that
educational interventions are effective in
improving the knowledge and
preparedness ~ of  health  workers.

Structured educational interventions have
been shown to significantly improve
competence ©), both online and offline ).
In addition, tailoring the material to the
target group's needs also increases the
effectiveness of the intervention.''l The
significant improvement in this study
aligns the findings of article!'>!*] who
emphasize the importance of structured
education  for  improving  disaster
preparedness.

In the context of health services,
these findings are important considering
that service disruptions during crises can
significantly increase maternal neonatal
morbidity and mortality.!?] Increased
knowledge among midwives has the
potential to improve the quality of
decision-making in emergency situations,
especially when access to services is
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limited. In addition, the role of midwives
as frontline health workers in maternal-
neonatal services makes them a key factor
in maintaining service continuity and
increasing their capacity.!®’! Thus, health
education in this study not only increases
knowledge but also strengthens the health
system's response to disaster situations.

This study has several limitations
that should be considered when
interpreting the findings. First, the pre-
experimental, one-group pretest-posttest
design without a control group limits the
ability to attribute the observed
improvement solely to the intervention, as
other factors cannot be ruled out. Second,
the sample size was relatively small (n=30)
and drawn using non-random quota
sampling, which may limit
generalizability. Third, knowledge was
measured only three days after the
intervention, so the findings do not reflect
longer-term retention. Fourth, the short
interval between the pretest and posttest
raises the possibility of a testing effect, in
which familiarity with the questionnaire
items may have contributed to the
improvement in scores independent of the
educational intervention. Fifth, although
respondents' previous disaster training was
recorded as a demographic characteristic,
its association with baseline knowledge or
with the magnitude of improvement was
not statistically examined in this study.
These limitations suggest that the findings
should be interpreted with appropriate
caution and confirmed through more
rigorous  designs, such as quasi-
experimental or randomized controlled
studies with a control group.

CONCLUSION

This study concludes that structured
online health education was associated
with increased midwives' knowledge of
maternal-neonatal morbidity and mortality
prevention in disaster situations, as
reflected in higher average scores, a shift
in the distribution of knowledge
categories, and a statistically significant

pretest-posttest difference. These findings
address the study's objective of analyzing
changes in  midwives' knowledge
associated with online health education.
Given the pre-experimental design used in
this study, further research using quasi-
experimental or randomized controlled
designs with a control group is
recommended to strengthen the evidence
for a causal relationship and to examine
longer-term retention.
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