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Cardiovascular disease (CVD) is a leading cause of maternal morbidity and 
mortality worldwide, particularly in low-resource settings. This study 
evaluated the effect of a structured CVD awareness program on knowledge, 
attitudes, and practices (KAP) among pregnant women using a quasi-
experimental pretest–posttest design. A purposive sample of 100 pregnant 
women attending the obstetrics and gynecology units at Benha University 
Hospital, Egypt, was divided into an intervention group (n = 50) and a 
comparison group (n = 50). The intervention group received a structured 
educational program on CVD prevention and management, while the 
comparison group received routine antenatal care. Data were collected using 
a modified KAP questionnaire before and after the intervention, and paired t-
tests and chi-square tests were used for analysis. The intervention group 
showed significant improvements in knowledge, attitudes, and practices, 
with mean scores increasing from 69.1 to 83.9, 72.3 to 85.4, and 63.5 to 77.2, 
respectively (p < 0.001), while no significant changes were observed in the 
comparison group. These findings support integrating CVD education into 
antenatal care. 
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1. Introduction 

*Reducing maternal mortality is important for 
global development, and this goal has been hard to 
achieve in low-income countries. For 2023, the 
maternal mortality rate dropped to 197 maternal 
deaths per 100,000 live births, down from 328 a few 
years ago. Over the time span from 2000 to 2023, the 
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maternal mortality rate (MMR) everywhere 
decreased every year by 2.2% (Kotit and Yacoub, 
2021). The World Health Organization has split 
maternal deaths into two main categories: direct 
causes and indirect causes. Direct causes mean 
mothers die during or shortly after pregnancy, labor, 
or childbirth due to different complications. This 
group consists of hemorrhage, sepsis, and the 
hypertensive disorders of pregnancy. Indirect deaths 
are caused by a prior medical problem in the mother, 
which can worsen with the physical changes of 
pregnancy, and are not caused by pregnancy-specific 
problems such as cardiac and renal diseases. 
Maternal deaths were categorized according to 
World Health Organization guidelines into direct and 
indirect deaths (Kotit and Yacoub, 2021). Cardiac 
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and hepatic diseases were the main causes of 
indirect maternal deaths (Kotit and Yacoub, 2021). 

Cardiovascular disease (CVD) during pregnancy 
is a significant concern globally and contributes 
substantially to maternal morbidity and mortality. 
With cardiovascular complications accounting for up 
to one-third of all maternal deaths, this health issue 
poses a complex challenge, particularly in low- and 
middle-income countries where healthcare 
resources may be constrained (Kotit and Yacoub, 
2021). In the Menoufia Governorate of Egypt, a 
retrospective study evaluates the risk factors and 
prevalence of maternal death.  Bleeding was the first 
cause of maternal mortality with ratio (51.6%) then 
pregnancy-related hypertension diseases accounted 
for 24.1% of all maternal deaths, infections and 
sepsis were the third most common cause of death, 
accounting for 11.8% of all fatalities, and finally CVD 
ranks as the fourth most common cause of maternal 
mortality, accounting for 5.9% of all fatalities 
(Hettiarachchi et al., 2023). Also, in Sri Lankan 
Between 2006 and 2018, heart disease was 
responsible for 17.25% of the confirmed maternal 
deaths, with a rate of 7.24 per 100,000 live births; 
rheumatic heart disease led the way, followed by 
cardiomyopathies and congenital anomalies 
(Hettiarachchi et al., 2023). These statistics 
underscore the urgent need for targeted prevention 
and intervention strategies during pregnancy  

Moreover, an underlying cause of death was 
found for 987 of the 1,018 pregnancy-related deaths, 
according to a study titled Pregnancy-Related 
Deaths: Data from Maternal Mortality Review 
Committees in 36 U.S. States, 2017–2019. More than 
75% of pregnancy-related deaths were caused by the 
six most common underlying causes: mental health 
disorders, hemorrhage, heart and coronary diseases, 
infection, thrombotic embolism, and 
cardiomyopathy. Hemorrhage was the leading 
underlying cause of death among non-Hispanic Asian 
women, mental health disorders were the leading 
underlying cause of death among Hispanic and non-
Hispanic White women, and cardiac and coronary 
conditions were the leading underlying cause of 
pregnancy-related deaths among non-Hispanic Black 
women (Hettiarachchi et al., 2023). 

CVD encompasses a range of conditions, 
including hypertension, coronary artery disease, and 
congenital heart defects, each of which can affect 
maternal and fetal outcomes in unique ways 
(Hettiarachchi et al., 2023). Physiologically, 
pregnancy induces substantial cardiovascular 
changes, including increased blood volume, heart 
rate, and cardiac output, to meet the metabolic 
demands of both the mother and fetus (Soma-Pillay 
et al., 2016). While these adaptations are typically 
well-tolerated by healthy women, they can 
exacerbate existing heart conditions or reveal 
previously undiagnosed ones, leading to 
complications such as heart failure, arrhythmias, and 
thromboembolic events (Canobbio et al., 2017). 
These complications not only threaten maternal 
health but also increase the risk of adverse fetal 

outcomes, including preterm birth, intrauterine 
growth restriction, and stillbirth (Smith et al., 2023). 

Several risk factors for CVD during pregnancy 
have been identified, including age, hypertension, 
obesity, and pre-existing diabetes. Studies have 
shown that pregnancy itself can act as a "stress test" 
for women, revealing cardiovascular vulnerabilities 
that may predispose them to future heart disease 
(Boyd, 2023). Women with conditions like 
preeclampsia and gestational hypertension, for 
instance, are at a significantly higher risk of 
developing CVD later in life (Oliver-Williams et al., 
2023). Research has demonstrated that up to 68% of 
maternal morbidity associated with CVD could be 
mitigated with timely counseling, clinical 
evaluations, and close monitoring during pregnancy 
and labor, underscoring the importance of early 
intervention and preventative education (Howell, 
2018) 

Despite the known risks and the high prevalence 
of CVD during pregnancy, awareness levels among 
pregnant women remain low, particularly regarding 
risk factors, symptoms, and the importance of 
preventative care (O’Kelly et al., 2022). Studies 
conducted in similar settings have indicated that the 
general population, including women of 
reproductive age, may lack adequate knowledge 
about CVD and its implications during pregnancy 
(Alshakarah et al., 2023). This gap in awareness can 
delay diagnosis and treatment, increasing the 
likelihood of severe complications. In Egypt, cultural 
and educational factors may further influence the 
uptake of prenatal care and preventive health 
practices. Traditional beliefs and misconceptions 
about cardiovascular symptoms, combined with 
limited access to specialized care, can contribute to 
delayed or inadequate management of heart disease 
during pregnancy (Robson et al., 2012). 

Increasing awareness of cardiovascular health 
among pregnant women can play a pivotal role in 
reducing maternal morbidity and improving 
outcomes for both mothers and their babies. 
Educational interventions, particularly those 
delivered in a culturally appropriate and accessible 
manner, have proven effective in raising awareness 
and changing health behaviors in other contexts 
(Marschner et al., 2023). The Knowledge, Attitudes, 
and Practices (KAP) framework is often used to 
design such interventions, as it provides a 
comprehensive view of the knowledge level, 
attitudes, and behaviors related to specific health 
issues within a target population (Zhao and Zhao, 
2023). By assessing these three dimensions, the KAP 
model enables tailored education programs that 
address the unique needs of different groups, 
making it an ideal approach for cardiovascular 
awareness programs targeting pregnant women 
(Machaalani et al., 2022). 

Several studies have highlighted the benefits of 
using KAP-based interventions to improve health 
outcomes among women at risk of CVD. For instance, 
in a study conducted among women in Iran, KAP-
based educational interventions significantly 
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improved participants’ knowledge and attitudes 
about CVD, though changes in behavior were less 
pronounced (Koohi and Khalili, 2020).  

This study aims to assess the impact of a 
structured awareness program on CVD knowledge, 
attitudes, and practices among pregnant women in 
Egypt. By comparing outcomes between an 
intervention group receiving cardiovascular 
education and a control group receiving standard 
care, this study seeks to evaluate whether such 
interventions can enhance CVD awareness and 
promote healthier behaviors during pregnancy. 

2. Methods 

2.1. Study design  

This study utilized a quasi-experimental pretest-
posttest design to evaluate the effect of a CVD 
awareness intervention on KAP among pregnant 
women. The study design allowed for the 
comparison between an intervention group, which 
received a structured educational program, and a 
comparison group, which received standard prenatal 
care. This approach is appropriate for assessing the 
impact of health education interventions when 
random assignment is not feasible due to ethical or 
practical considerations.  

2.2. Study setting  

The research was conducted at Benha University 
Hospital, specifically within the obstetrics and 
gynecology inpatient units and outpatient clinics. 
Benha University Hospital belongs to the University 
and is the main teaching hospital linked with the 
Faculty of Medicine. It occupies a key position in 
Benha City and delivers healthcare to the people of 
Qalyubia Governorate and its surrounding areas. 
Medical and surgical services in many specialties are 
offered at the hospital, including internal medicine, 
internal surgery, pediatrics, cardiology, oncology, 
nephrology, and intensive care units. The obstetrics 
and gynecology department consists of eight 
inpatient rooms, and both inpatient and outpatient 
services are available here, offering patients 
diagnostic, treatment, and follow-up care through 
specialized clinics that work daily. The department is 
well known for offering antenatal advice, care for 
pregnancies that call for special attention, support 
for family planning, surgeries for women, and 
emergency treatment for childbirth complications. 
Surgical and non-surgical care is available to women 
through labor and delivery facilities, inpatient 
rooms, and an operating theatre. 

2.3. Study population and sampling  

A purposive sample of 100 pregnant women was 
selected for this study. Inclusion criteria required 
that participants be primiparous or multiparous, 
aged from 18 to 40 with various educational 

backgrounds, and diagnosed with CVD or pre-
existing risk factors associated with cardiovascular 
complications, such as hypertension, hyperlipidemia, 
and high blood sugar levels. Exclusion criteria 
included women with high-risk conditions unrelated 
to cardiac disease (e.g., autoimmune diseases, active 
bleeding, or threatened abortion) and those who 
declined to consent.  

2.4 Sample size  

The sample size was calculated based on a 
hypothesized effect size of 0.560, using a standard 
normal deviate for α = 1.960 and β = 0.842. The 
study sample was divided into two distinct groups: 
the intervention group, which included mothers who 
participated in the educational session, and the 
control group, which included mothers who received 
standard hospital care. Participant Enrolments: Data 
collection was carried out alternately throughout the 
week to ensure consistency. For example, data from 
the intervention group was collected on alternating 
days (Sunday, Tuesday, and Thursday), while data 
from the comparison group was collected on the 
remaining days (Monday, Wednesday, and Friday). 
This alternating schedule ensured balanced and 
systematic data collection for both groups. yielding a 
total sample of 100 participants (50 in each group). 

 

𝑁𝑡𝑜𝑡𝑎𝑙 =
(𝑍1−𝛼

2⁄ +𝑍1−𝛽)
2

(
1
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)

(
𝐸

𝑆
)

2   

 

where, 𝑞0 =  𝑞1 = 0.5, (𝑍1−𝛼
2⁄ + 𝑍1−𝛽)

2

= 7.849, 

Standardized effect size (𝐸/𝑆)  =  0.560, and 𝑁𝑡𝑜𝑡𝑎𝑙  
becomes 100.12.  

2.5. Data collection tool KAP survey 

The KAP survey was the primary tool for data 
collection, specifically adapted to assess knowledge, 
attitudes, and practices related to CVD awareness 
and prevention among pregnant women. This survey 
was based on Koohi and Khalili's (2020) validated 
instrument and culturally adapted to fit the context 
and needs of the Egyptian population. The survey 
was designed in Arabic, incorporating adjustments 
to ensure relevance and accuracy for the 
participants. The survey was divided into five 
sections: Section 1: Demographics (12 items) Section 
2: Knowledge (18 items, scored 0–36) Section 3: 
Attitudes (10 items, scored 10–50) Section 4: 
Physical Activity (2 items) Section 5: Nutrition and 
Medication Practices (5 items) The knowledge 
section used a three-point rating scale (True = 2, 
False = 0, Don’t Know = 1), while the attitude items 
were measured on a five-point Likert scale (1 = 
Strongly Disagree to 5 = Strongly Agree). Practice 
items utilized a three-point scale (0 to 2), assessing 
adherence to specific behaviors.  

Validity, reliability, and scoring system: All scores 
were proportionally transformed to 0-100. 
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Categorical variables are presented as frequencies 
and percentages, and KAP scores are presented as 
the median and interquartile range (IQR). Total 
knowledge, attitude, physical, nutritional, and 
smoking scores were classified into the following 
five categories based on the quintile scores: ≤20, 
“highly insufficient”; 21-40, “insufficient”; 41-60, 
“sufficient”; 61-80, “satisfactory”; > 80, “highly 
satisfactory. The KAP survey was validated through 
both a content validity ratio (CVR) and content 
validity index (CVI), with results of 0.80 and 0.91, 
respectively, indicating strong content validity. 
Cronbach's alpha for knowledge, attitude, physical 
activity, and nutrition subscales were 0.856, 0.915, 
0.711, and 0.701, respectively, and for the total scale 
is .751, indicating good to acceptable internal 
consistency across domains.  

Intervention: The intervention group received a 
comprehensive educational program designed to 
enhance CVD awareness and preventive practices 
during pregnancy. The program was developed 
based on the findings from the initial needs 
assessment and a thorough review of relevant 
literature on cardiovascular health in pregnancy. 
Study sessions were provided by qualified PhD 
researchers specialized in maternity health nursing. 
The educational intervention consisted of two 
sessions: Session 1: Overview of CVD, including 
definitions, risk factors, signs and symptoms, the 
impact of pregnancy on CVD, diagnostic procedures, 
and prevention. This introductory session lasted 30–
45 minutes and used interactive methods and visual 
aids. Session 2: Focused on lifestyle modifications, 
such as dietary management, safe exercise practices, 
self-care, antenatal visits, delivery options, 
medication use, and postpartum care. This session 
also included a Q&A portion, and participants 
received an illustrated booklet summarizing key 
points. Each session was facilitated by a trained 
nurse educator in a private room to ensure comfort 
and confidentiality. Sessions were conducted in 
Arabic, ensuring all instructions and materials were 
culturally relevant and understandable.  

Data collection procedure: Data were collected in 
two phases: A baseline assessment (pre-
intervention) and a follow-up assessment (post-
intervention). The pretest was administered to the 
intervention and comparison groups, covering 
demographics, knowledge, attitudes, and practices. 
Following the intervention, a posttest was conducted 
immediately to assess changes in KAP scores. Data 

collection alternated across days to balance 
participant recruitment between groups. Data for the 
intervention group were collected on Sundays, 
Tuesdays, and Thursdays, while data for the 
comparison group were collected on Saturdays, 
Mondays, and Wednesdays. This systematic 
approach ensured consistency across both groups.  

Statistical analysis: Data were analyzed using the 
Statistical Package for the Social Sciences (SPSS) 
version 27. Descriptive statistics (mean, standard 
deviation, frequency, and percentage) were used to 
summarize the data. Categorical variables were 
compared using Chi-square tests, and t-tests were 
used to compare mean scores between the 
intervention and control groups. Pearson correlation 
coefficients assessed relationships between 
quantitative variables, with a significance threshold 
set at p < 0.05 for all analyses. Results were analyzed 
to determine the impact of the awareness program 
on KAP scores, with particular attention to 
significant changes between pretest and post-test 
scores in the intervention group. The mean 
differences in KAP scores between the intervention 
and comparison groups were also examined, 
providing insights into the effectiveness of the 
educational intervention.  

3. Results 

3.1. Participant demographics 

The demographic characteristics of the 
participants in both the intervention and comparison 
groups are presented in Table 1. The majority of 
participants were aged 20-30 years, with 60% in the 
intervention group and 78% in the comparison 
group. Most participants were married (96% in both 
groups), and educational levels were balanced, with 
40% of the intervention and 18% of the comparison 
group having completed secondary education. 
Employment status showed that 78% in both groups 
were housewives, while body mass index (BMI) 
results indicated that over half of participants in 
both groups were either overweight or obese (46% 
overweight in the intervention group and 50% in the 
comparison group). No statistically significant 
differences were observed between the intervention 
and comparison groups regarding these baseline 
demographic variables, indicating comparable 
groups for further analysis. 

 
Table 1: Demographic characteristics of study and control groups 

Variable Intervention group (n = 50) Comparison group (n = 50) χ² p-value 
Age < 20 years 22% 12% 1.47 0.225 

Age 20-30 years 60% 78% 1.34 0.321 
> 30 years 18% 10% 1.69 0.451 

Marital status Married 96% Married 96% 0.0 1.0 
Education level Secondary 40% Secondary 18% 1.33 0.248 

Employment status Housewife 78% Housewife 78% 0.0 1.0 
Residence Urban 76% Urban 82% 0.11 0.736 

BMI Overweight/obese Overweight/obese 0.50 0.480 
χ²: Chi-square 
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3.2. Stratification of the cardiovascular 
participants according to their associated risk 
factors 

All participants in the study had a history of 
cardiovascular diseases; 24% of the intervention 
group had heart valve disease, compared to 18% of 
the comparison group. Moreover, 44% of the 
intervention group and 48% of the comparison 
group did not have hypertension. Regarding high 
blood sugar, 22% of the intervention group were 
affected, in contrast to 32% of the comparison group. 
Furthermore, 34% of the intervention group had a 
history of hyperlipidemia, compared to 36% of the 
comparison group. Overall, no significant differences 
were found between the intervention group and the 
comparison group concerning these medical 
conditions, as shown in Table 2. 

3.3. KAP scores before and after intervention 

The analysis of KAP scores before and after the 
intervention is shown in Table 3. Pre-intervention 
scores were nearly identical across the intervention 
and Comparison groups. For instance, the knowledge 
score in the intervention group pre-intervention was 
69.1 (SD = 5.1), while it was 68.8 (SD = 4.5) in the 
Comparison group. Post-intervention, however, the 
intervention group showed a significant increase 
across all domains, with knowledge scores rising to 
83.9 (SD = 4.9), attitudes to 85.4 (SD = 5.2), and 
practices to 77.2 (SD = 5.5).  

In contrast, the Comparison group exhibited 
negligible changes, with a slight increase in 
knowledge to 70.1 (SD = 5.1) and minimal 
differences in attitude and practice scores. These 
improvements in the intervention group, with p-
values < 0.001 across all KAP domains, indicate the 
intervention's effectiveness in enhancing 
participants' awareness and behaviors toward CVD 
management during pregnancy. 

3.4. Distribution of knowledge items related to 
cardiovascular disease 

Table 4 highlights key knowledge items related to 
cardiovascular disease, revealing a substantial 
increase in awareness in the intervention group 
following the intervention. For example, knowledge 
about CVD as a leading cause of maternal death rose 
from 88% to 98% in the intervention group, with no 
similar improvement in the comparison group. 
Understanding of CVD’s impact on fetal outcomes, 
such as preterm birth, increased from 72% to 88% in 
the intervention group, whereas the comparison 
group saw only a minor change from 74% to 76%. 
Awareness of the importance of regular prenatal 
visits for women with CVD increased significantly 
from 56% to 84% in the intervention group post-
intervention, while the comparison group remained 
largely unchanged.  

These findings underscore the program’s 
effectiveness in enhancing knowledge on critical 
CVD-related topics. 

 
Table 2: Distribution of the studied samples according to their medical data 

Variable Category Intervention n (%) Comparison n (%) χ² p 
History of 

cardiovascular disease 
   0.09 0.763 

 Cardiomyopathy 6 (12.0) 5 (10.0)   
 Heart valve disease 12 (24.0) 9 (18.0)   
 Valve replacement 11 (22.0) 10 (20.0)   
 Congenital heart disease 5 (10.0) 8 (16.0)   
 Arrhythmia 5 (10.0) 4 (8.0)   
 Rheumatic fever 11 (22.0) 14 (28.0)   

Hypertension    0.09 0.768 
 No 22 (44.0) 24 (48.0)   
 Yes 14 (28.0) 16 (32.0)   
 I don’t know 14 (28.0) 10 (20.0)   

High blood sugar    0.16 0.686 
 No 29 (58.0) 26 (52.0)   
 Yes 11 (22.0) 16 (32.0)   
 I don’t know 10 (20.0) 8 (16.0)   

Hyperlipidemia    0.02 0.879 
 No 22 (44.0) 21 (42.0)   
 Yes 17 (34.0) 18 (36.0)   
 I don’t know 11 (22.0) 11 (22.0)   

 
Table 3: Knowledge, attitude, and practice scores of pregnant women pre- and post-intervention 

KAP domain 
Intervention group 

pre-intervention 
Intervention group 
post-intervention 

Comparison group 
pre-intervention 

Comparison group post-
intervention 

t-value p-value 

Knowledge 69.1 ± 5.1 83.9 ± 4.9 68.8 ± 4.5 70.1 ± 5.1 10.69 < 0.001* 
Attitudes 72.3 ± 6.8 85.4 ± 5.2 71.9 ± 6.5 73.2 ± 6.4 9.87 < 0.001* 
Practices 63.5 ± 6.0 77.2 ± 5.5 64.1 ± 6.1 65.3 ± 5.9 9.23 < 0.001* 

*: Significant at p < 0.05 

 

3.5. Attitudes toward cardiovascular health 

Attitudes regarding cardiovascular health 
management saw a notable improvement in the 

intervention group after the intervention, as shown 
in Table 5. Attitudes about the importance of 
physical activity in maintaining health improved 
from 66% to 80% in the intervention group post-



Mahmoud et al/International Journal of Advanced and Applied Sciences, 13(2) 2026, Pages: 124-133 

129 

 

intervention, compared to a small increase from 
64% to 66% in the comparison group (p = 0.008). 
Beliefs about the importance of adhering to prenatal 
check-ups also increased significantly in the 
intervention group, from 84% to 92%, whereas the 

comparison group showed no change. Similarly, the 
importance of medication adherence rose from 82% 
to 90% in the intervention group, highlighting the 
intervention’s positive influence on attitudes toward 
CVD management during pregnancy. 

 
Table 4: Knowledge scores on cardiovascular disease awareness items 

Knowledge item 
Intervention group 

Pre (%) 
Intervention group 

Post (%) 
Comparison group 

Pre (%) 
Comparison 

group Post (%) 
p-value 

CVD as leading cause of maternal 
death 

88% 98% 86% 92% 0.746 

CVD can lead to fetal complications 
(e.g., preterm birth) 

72% 88% 74% 76% 0.027* 

Regular prenatal visits for women 
with CVD 

56% 84% 56% 60% 0.017* 

Physical activity benefits 62% 82% 66% 70% 0.004* 
Importance of a balanced diet for 

cardiovascular health 
88% 88% 84% 86% 1.000 

*: Significant at p < 0.05 

 

3.6. Practices related to cardiovascular health 

Table 6 details improvements in self-reported 
cardiovascular health practices among participants. 
Daily physical activity, such as walking for 15-30 
minutes, increased in the intervention group from 
52% to 74% post-intervention, while the 
comparison group declined from 58% to 50% (p < 
0.001).  

Dietary practices also improved, with 86% of the 
intervention group reporting daily fruit and 
vegetable intake post-intervention, up from 72%, 
while the comparison group saw a minor increase 
from 70% to 72% (p = 0.029). Additionally, those in 
the Intervention group who reported avoiding added 
salt in meals rose from 64% to 82%, while the 
comparison group remained largely unchanged, 
further highlighting the intervention’s impact. 

 
Table 5: Attitude scores on cardiovascular health management 

Attitude item 
Intervention group 

Pre (%) 
Intervention group 

Post (%) 
Comparison group 

Pre (%) 
Comparison group 

Post (%) 
p-value 

Physical activity is essential for 
health 

66% 80% 64% 66% 0.008* 

Importance of regular prenatal 
check-ups 

84% 92% 80% 80% 0.045* 

Medication adherence prevents 
complications 

82% 90% 80% 80% 0.026* 

*: Significant at p < 0.05 

 

3.7. Overall KAP levels 

Table 7 summarizes overall KAP levels before 
and after the intervention. Initially, 94% of the 
intervention group and 96% of the comparison 
group were at a satisfactory KAP level. After the 
intervention, however, 80% of the intervention 

group reached a highly satisfactory level, while no 
participants in the comparison group achieved this 
level. This result reflects a highly significant 
improvement in the intervention group’s overall 
KAP, driven by the intervention, with a chi-square of 
66.8 and p < 0.001. 

 
Table 6: Practice scores on cardiovascular health behaviors 

Practice item 
Intervention group 

Pre (%) 
Intervention group 

Post (%) 
Comparison group 

Pre (%) 
Comparison group 

Post (%) 
p-value 

Engages in daily walking 
(15–30 minutes) 

52% 74% 58% 50% <0.001* 

Includes fruits and 
vegetables daily 

72% 86% 70% 72% 0.029* 

Avoids adding extra salt to 
meals 

64% 82% 58% 60% 0.001* 

*: Significant at p < 0.05 

 

4. Discussion 

This study demonstrates the effectiveness of a 
structured awareness program in enhancing KAP 
related to CVD among pregnant women. Given the 
high maternal morbidity and mortality rates 
associated with CVD, this intervention addresses an 
urgent need in maternal healthcare, particularly in 
lower-resource settings such as Egypt. These 

findings add to a growing body of literature that 
underscores the importance of educational 
interventions in mitigating health risks associated 
with pregnancy-related cardiovascular conditions. 

The significant improvement in knowledge scores 
among the intervention group highlights the impact 
of targeted educational programs on CVD awareness. 
Pre-intervention knowledge levels in both the 
intervention and comparison groups were modest, 
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indicating limited awareness of CVD's implications 
for both maternal and fetal health. This aligns with 
previous research suggesting that, globally, 
knowledge about CVD risks during pregnancy is 

insufficient among women of reproductive age, 
particularly in developing regions where access to 
comprehensive prenatal education is limited 
(Beussink-Nelson et al., 2022; Karim et al., 2024).  

 
Table 7: Levels of KAP before and after intervention 

KAP Level 
Intervention group pre 

(%) 
Intervention group post 

(%) 
Comparison group pre 

(%) 
Comparison group post 

(%) 
Highly insufficient 0% 0% 0% 0% 

Insufficient 6% 0% 4% 4% 
Satisfactory 94% 20% 96% 96% 

Highly 
Satisfactory 

0% 80% 0% 0% 

 

The intervention led to a notable increase in 
knowledge regarding the risks of CVD on fetal 
outcomes, such as preterm birth, low birth weight, 
and fetal mortality. Studies show that knowledge 
about these risks is crucial, as it motivates 
preventive behaviors and encourages timely 
prenatal care (Palinski, 2014). Participants in this 
study also demonstrated enhanced awareness of key 
CVD risk factors, such as obesity, hypertension, and 
sedentary lifestyle, which are often underrecognized 
by pregnant women (Azhari et al., 2022; 
Mujamammi et al., 2020). By improving knowledge 
in these areas, the intervention provides a 
foundation for women to better understand their 
health and make informed decisions regarding 
lifestyle modifications and healthcare engagement 
(Al-Makhamreh et al., 2024). 

Attitude changes toward cardiovascular health: A 
positive shift in attitudes toward cardiovascular 
health was observed among participants following 
the intervention. The improvement in attitudes, 
particularly regarding the importance of regular 
prenatal check-ups, physical activity, and adherence 
to prescribed medications, mirrors findings in other 
studies that have explored the role of health 
education on maternal attitudes (Okafor and Goon, 
2021). These attitude shifts are significant because 
they often precede and predict behavior changes, 
which are essential for sustained health 
improvements (Araújo-Soares et al., 2019). For 
instance, women who developed a positive attitude 
toward physical activity during pregnancy were 
more likely to engage in moderate exercise, which 
has been linked to improved cardiovascular health 
outcomes (Cannon et al., 2023). Additionally, the 
shift in attitudes toward prenatal check-ups 
emphasizes a growing awareness of the importance 
of continuous monitoring and early detection of 
potential complications, particularly in high-risk 
pregnancies (Cannon et al., 2023). This change in 
perspective is critical in settings like Egypt, where 
limited health infrastructure and misconceptions 
about prenatal care can delay women from seeking 
timely and appropriate medical advice. Also, Physical 
activity during pregnancy was the most impactful 
intervention element in the study as women in Egypt 
already adhere to work and perform household 
affairs.  

Enhanced practices following intervention: The 
improvement in reported practices, such as daily 

physical activity, dietary adjustments, and reduced 
salt intake, suggests that the intervention had a 
tangible impact on participants' behaviors. Physical 
activity, for example, increased among participants 
from 52% to 74% following the intervention, a 
substantial shift that aligns with findings in similar 
studies (Cheikh Ismail et al., 2022). Physical activity 
during pregnancy has been shown to enhance 
maternal cardiovascular health, reduce the risk of 
gestational hypertension, and support fetal 
development (Taliento et al., 2024). Dietary 
modifications were also a significant finding, with a 
large proportion of participants reporting increased 
fruit and vegetable consumption and reduced salt 
intake post-intervention. These changes are 
consistent with recommendations from the World 
Health Organization (WHO) and the American Heart 
Association (AHA) for CVD prevention. A nutrient-
rich diet, including fruits and vegetables, has 
protective effects against CVD due to its role in 
managing blood pressure, cholesterol levels, and 
body weight (Richardson et al., 2022). Salt reduction, 
as observed in this study, is particularly impactful 
given the prevalence of high sodium intake in many 
Middle Eastern diets, which is a known contributor 
to hypertension (Al-Jawaldeh et al., 2021). 
Complications, many remained unaware of their 
heightened risk, suggesting a lack of structured 
education during prenatal and postnatal care.  

Comparison with similar KAP intervention 
studies: Several knowledge and education-based 
interventions targeting pregnant women have 
demonstrated improvements in awareness and 
maternal outcomes, supporting the rationale for this 
study. A systematic review of six randomized 
controlled trials evaluating educational 
interventions for hypertensive disorders of 
pregnancy (HDP) found that all included studies 
reported a significant increase in participants’ 
knowledge post-intervention, with some also 
showing improvements in clinical outcomes such as 
blood pressure control and Apgar scores (Böhm et 
al., 2025). These interventions utilized various 
delivery methods, including pamphlets, mobile 
applications, and visual aids, highlighting the 
importance of multimodal strategies. A cross-
sectional study in a high-income setting revealed 
that although over half of postpartum women had 
moderate knowledge of long-term cardiovascular 
risks following pregnancy In the Egyptian context, a 
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descriptive study among preeclamptic women found 
that 84% had unsatisfactory knowledge levels 
regarding CVD, and a significant portion held 
negative health beliefs, which correlated strongly 
with low awareness levels (Gouda et al., 2023). This 
further underscores the urgent need for targeted 
educational interventions in Egypt. Moreover, 
general population studies in the Middle East also 
show moderate CVD knowledge, with gaps in 
translating knowledge into practice (AlShehri et al., 
2023). In comparison to these studies, the proposed 
quasi-experimental study in Egypt will uniquely 
focus on both low- and high-risk pregnant women, 
apply a structured CVD awareness intervention, and 
measure not only knowledge and attitudes but also 
behavioral and selected health outcomes. This 
integrated approach will allow for a more 
comprehensive understanding of the impact of 
maternal cardiovascular education in a low-resource 
setting. Implications for Maternal and Public Health 
The findings of this study hold significant 
implications for maternal and public health, 
particularly in regions with high maternal mortality 
and morbidity rates. By demonstrating that 
educational interventions can improve KAP among 
pregnant women, this study supports the argument 
for integrating cardiovascular health education into 
routine antenatal care programs. Health systems, 
especially those in low- and middle-income 
countries, could benefit from implementing similar 
programs to reduce maternal morbidity associated 
with CVD. Previous studies in countries such as 
South Africa and India have shown that integrating 
CVD education within antenatal services leads to 
better health outcomes for mothers and babies . This 
study also highlights the need for culturally tailored 
interventions. The educational materials and 
methods were adapted to the local cultural context, 
making them accessible and relevant to the 
participants. Cultural sensitivity is essential in health 
education, as it ensures that information resonates 
with the target audience and addresses specific 
beliefs and practices that may affect health behavior. 
Given that cultural and educational barriers are 
common in many regions, developing locally 
appropriate interventions could help increase 
program effectiveness and acceptability.  

One of the strengths of this study is its use of the 
KAP model, which provides a holistic view of the 
intervention's impact on participants' knowledge, 
attitudes, and practices. The KAP framework is well-
suited for assessing health education interventions, 
as it captures the multifaceted nature of behavior 
change, from knowledge acquisition to attitudinal 
shifts and behavior adoption. The quasi-
experimental design also allowed for a pretest-post-
test comparison, enhancing the study's internal 
validity. However, the study has limitations that 
warrant consideration. First, the sample size of 100 
participants limits the generalizability of the 
findings, particularly to diverse populations outside 
the study setting. Furthermore, the alternation of 
assessment days (Sun/Tue/Thu vs. Sat/Mon/Wed) 

is a limitation, as it is not true randomization. This 
increases the risk of selection bias from systematic 
day-of-week differences. Additionally, the quasi-
experimental design, while practical for this type of 
intervention, does not control for all potential 
confounders as rigorously as a randomized 
controlled trial (RCT) would. Future studies might 
consider employing RCTs to more definitively 
establish causality. Another limitation is the reliance 
on self-reported data for practices, which may be 
subject to social desirability bias, where participants 
may overreport positive behaviors due to perceived 
expectations. Moreover, some variables, such as 
socioeconomic status, access to healthcare, and 
educational level, were not controlled in the analysis. 
So, future studies are needed with detailed data to 
control all these variables and ensure the validity 
and generalizability. Finally, the findings were 
limited to a single institution in Banha. So, a 
multicenter study comparing the urban and rural 
populations, which usually have great differences in 
different aspects, is recommended.   

This study paves the way for future research on 
maternal CVD interventions. Longitudinal studies 
could explore the sustainability of KAP changes over 
time and assess whether improved knowledge and 
attitudes translate into long-term health outcomes. 
Additionally, examining the impact of CVD education 
on actual health markers, such as blood pressure and 
cholesterol levels, would provide more objective 
measures of the intervention’s effectiveness. Studies 
involving larger, more diverse samples across 
various socio-economic backgrounds could offer a 
more comprehensive understanding of how such 
interventions might be scaled up for broader public 
health impact. Moreover, this study suggests the 
potential benefit of multidisciplinary approaches to 
maternal health education. Collaborative efforts 
involving obstetricians, cardiologists, and nurses 
could ensure that education programs cover the full 
spectrum of cardiovascular health, from prevention 
to management. This aligns with global trends 
advocating for multidisciplinary maternal health 
teams to address complex health challenges 
effectively. Integrating educational interventions 
within broader maternal health programs, such as 
those focusing on gestational diabetes and 
hypertension, may also be beneficial, creating a more 
holistic approach to maternal health.  

5. Conclusion  

In conclusion, this study underscores the value of 
CVD awareness programs for improving knowledge, 
attitudes, and practices among high-risk pregnant 
women of CVD pregnant women. These 
improvements are essential for reducing maternal 
morbidity and mortality associated with CVD, 
particularly in resource-limited settings where 
access to specialized care may be restricted. By 
equipping women with the knowledge and tools to 
make informed health decisions, such interventions 
have the potential to create lasting benefits for 
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maternal and fetal health. The findings advocate for 
the inclusion of tailored CVD education in routine 
antenatal care and emphasize the importance of 
further research to refine and expand these 
interventions for broader public health application.  
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