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Diastolic Background: Diastolic dysfunction and pulmonary hypertension are
gﬁ?ﬁgﬁ;‘&“’ significant contributors to cardiovascular morbidity and mortality. This

h : study aimed to investigate the prevalence of these conditions and their

ypertension, .. . . . . . .

Cardiovascular risk associations with cardiovascular risk factors in a Saudi Arabian

factors, population.

Echocardiography, Methods: A cross-sectional observational study was conducted on 246

Saudi Arabia patients with chronic cardiovascular conditions at a secondary care
hospital in Hofuf, Saudi Arabia. Echocardiographic assessments were
performed to evaluate left ventricular function, diastolic dysfunction, and
pulmonary hypertension. Demographic data and cardiovascular risk
factors were collected from medical records.
Results: Diastolic dysfunction was present in 68.3% of patients, with
43.1% showing Grade 1 dysfunction. Pulmonary hypertension was
observed in 19.5% of patients. Strong associations were found between
diastolic dysfunction and diabetes mellitus (84.1%, p<0.001),
hypertension (76.0%, p<0.001), and dyslipidemia (72.4%, p=0.02).
Pulmonary hypertension was significantly associated with atrial
fibrillation (55.2% of AF patients had PH, p<0.001). Left atrial dilation
was observed in 47.1% of patients.
Conclusions: This study reveals a high prevalence of diastolic dysfunction
and pulmonary hypertension in patients with chronic cardiovascular
conditions, strongly associated with traditional risk factors. The
significant relationship between atrial fibrillation and pulmonary
hypertension highlights the complex interplay between cardiac rhythm
disturbances and pulmonary vascular disease. These findings emphasize
the need for comprehensive cardiac evaluation and aggressive risk factor
management in high-risk populations

Introduction:

Diastolic dysfunction and pulmonary hypertension (PH) significantly contribute to the global
burden of cardiovascular disease (CVD), a primary cause of morbidity and mortality globally
[1]. The aging demographic and the rising incidence of chronic cardiovascular ailments,
including heart failure, coronary artery disease, hypertension, and valvular heart disease, have
highlighted the intricate relationship between these conditions and their effects on patients'
quality of life and clinical outcomes. Diastolic dysfunction, defined by the compromised
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capacity of the left ventricle to relax and fill properly during diastole, frequently results in heart
failure with preserved ejection fraction (HFpEF), a disease with few therapeutic alternatives
and a bleak prognosis [3,4]. Pulmonary hypertension, characterized by high pressure in the
pulmonary arteries, often coexists with diastolic dysfunction, worsening its clinical progression
and resulting in considerable hemodynamic compromise and heightened mortality risk [5]. The
two illnesses possess shared risk factors; however, their association remains inadequately
comprehended, underscoring the want for additional research [3,6,7].The incidence of diastolic
dysfunction and pulmonary hypertension is escalating concurrently with global trends of aging
populations and a rise in risk factors, including obesity, diabetes, hypertension, and sedentary
lifestyles. Diastolic dysfunction is widely acknowledged as a major contributor to heart failure
hospitalizations, especially in older adults, as a rising percentage of heart failure patients are
now diagnosed with HFpEF [9]. The pathophysiology of diastolic dysfunction encompasses
various mechanisms, such as myocardial stiffness, impaired relaxation, and elevated
ventricular filling pressures. However, its diagnosis is complicated by the subtlety of symptoms
and the dependence on echocardiographic criteria, which may not fully represent the disease's
spectrum. Individuals with diastolic dysfunction frequently exhibit exercise intolerance,
tiredness, and dyspnea, which are nonspecific symptoms that coincide with other illnesses,
hence impeding prompt diagnosis and management [11]. The interaction between diastolic
dysfunction and pulmonary hypertension complicates the clinical scenario, since pulmonary
hypertension intensifies the hemodynamic strain on the heart, resulting in progressive right
heart failure, a significant factor contributing to adverse outcomes in these patients
[12].Pulmonary hypertension is a diverse condition categorized into five groups according to
its etiology, with group 2 pulmonary hypertension, or PH secondary to left heart disease, being
the most prevalent. This kind of pulmonary hypertension frequently arises from chronic
hypertension, heart failure, or valvular heart disease, and is intricately associated with the
pathophysiology of diastolic dysfunction [1]. In patients with left heart disease, pulmonary
hypertension is a significant predictor of negative outcomes, since it indicates the persistent
increase in left atrial pressure and pulmonary venous congestion associated with decreased left
ventricular relaxation. Chronic increasing pulmonary pressures induce remodeling of the
pulmonary vasculature and augment right ventricular afterload, ultimately culminating in right
ventricular dysfunction and failure [15]. The coupling between the right ventricle and
pulmonary artery is essential for assessing the prognosis of patients with pulmonary
hypertension, as right ventricular failure is a significant cause of mortality in this group.
Furthermore, the existence of pulmonary hypertension frequently results in reduced exercise
tolerance, increased hospitalizations, and a compromised quality of life in affected patients
[17].

Identifying risk variables linked to diastolic dysfunction and pulmonary hypertension is
essential for enhancing patient outcomes and informing therapeutic decision-making [18,19].
Conventional cardiovascular risk factors, including age, obesity, hypertension, and diabetes,
have been associated with the onset of both disorders; however, their specific roles and the
mechanisms via which they facilitate disease progression continue to be subjects of ongoing
research [20,21]. Age is a significant predictor of diastolic dysfunction, characterized by
myocardial stiffness and poor relaxation, which are indicative of the aging heart [22,23].
Hypertension, frequent among older adults, elevates left ventricular afterload and hypertrophy,
hence exacerbating diastolic dysfunction [24,25]. Obesity, frequently associated with
metabolic syndrome and insulin resistance, imposes further hemodynamic and inflammatory
strain on the cardiovascular system, worsening diastolic dysfunction and facilitating pulmonary
vascular remodeling that results in pulmonary hypertension.
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Despite increasing acknowledgment of the significance of risk factors in the onset of diastolic
dysfunction and pulmonary hypertension, a gap persists in comprehending the specific
mechanisms via which these factors interact to intensify disease progression [28]. Moreover,
the influence of genetic predisposition on the susceptibility to these conditions requires
additional investigation, as research indicates that individuals with a familial history of heart
failure or pulmonary hypertension face a heightened risk of developing these ailments [29].
Comprehending the genetic and molecular foundations of diastolic dysfunction and pulmonary
hypertension may unveil novel therapeutic opportunities, especially in the context of precision
medicine, where tailored treatment approaches based on a patient's distinct risk profile and
genetic makeup are becoming more attainable.

Methods
Study Design
This research is a cross-sectional observational study aimed at examining the relationship
between many risk variables and the onset of diastolic dysfunction and pulmonary hypertension
(PH) in individuals with chronic cardiovascular diseases. The research was conducted at a
secondary care hospital in Hofuf, Al-Ahsa, Saudi Arabia, enrolling patients with chronic
cardiovascular conditions including heart failure, coronary artery disease, and hypertension.
Data collection transpired during six months, from January 2024 to June 2024, involving
patient assessments via clinical evaluations, echocardiographic investigations, and medical
history reviews.
Setting
The research was performed in the cardiology department of a secondary care hospital situated
in Hofuf, Al-Ahsa, Saudi Arabia. This hospital predominantly caters to patients from Al-Ahsa
and adjacent areas, providing specialist cardiovascular services such as diagnostic
echocardiography, interventional cardiology, and management of chronic cardiovascular
conditions. The hospital's secondary care designation afforded access to a varied patient
demographic, primarily from urban and suburban areas, hence enabling the examination of
prevalent risk factors within this community.
Study Population
The study population included adult patients diagnosed with chronic cardiovascular conditions
who visited the cardiology clinic or were admitted to the cardiology ward during the study
period. Inclusion criteria for participation in the study were as follows:
1. Age> 18 years.
2. Diagnosis of a chronic cardiovascular condition, including heart failure (with preserved
or reduced ejection fraction), coronary artery disease, or hypertension.
3. Availability of echocardiographic data.
4. Informed consent provided by the patient or their legal representative.
Exclusion criteria included:
1. Patients with acute cardiovascular events, such as myocardial infarction or unstable
angina, within the last three months.
2. Patients with severe mitral or aortic valve disease that could interfere with
echocardiographic assessment.
3. Patients with significant non-cardiovascular comorbidities that would limit their
participation in the study.
Data Collection
Data were collected from medical records and echocardiographic assessments of the enrolled
patients. The following variables were recorded for each patient:
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e Demographic Information:
o Patient file number (MRN)
o Gender (male/female)
o Age
o Cardiovascular Risk Factors:
o Presence of diabetes mellitus (Yes/No)
o Presence of hypertension (Yes/No)
o Dyslipidemia (Yes/No)
o History of post-percutaneous coronary intervention (PCI) (Yes/No)
o Echocardiographic Parameters:
o Left Ventricular Ejection Fraction (EF%): EF was classified as normal (55-
60%), mildly reduced (45-50%), moderately reduced (40-45%), or severely

reduced (below 40%).
o Diastolic Dysfunction: Graded based on echocardiographic assessment:
1. Normal
2. Grade 1 (Mild)
3. Grade 2 (Moderate)
4. Grade 3 (Severe)
5. Cannot assess due to mitral annular calcification, moderate or severe

mitral regurgitation, or tachycardia.
o Pulmonary Hypertension: Classified based on pulmonary artery systolic
pressure (PASP):
1. Absent (<25 mmHg)
2. Mild (25-40 mmHg)
3. Moderate (41-55 mmHg)
4. Severe (> 55 mmHg)
Atrial Fibrillation: Presence or absence of atrial fibrillation (AF) was recorded.
Left Atrium Size: Measured and classified as normal (16-34 ml/m?), mildly
dilated (35-41 ml/m?), moderately dilated (42-48 ml/m?), or severely dilated
(above 48 ml/m?).
These data points were chosen based on their known associations with diastolic dysfunction
and pulmonary hypertension, as well as their prognostic significance in chronic cardiovascular
disease management
Procedure
All echocardiographic evaluations were conducted by certified cardiologists utilizing
conventional 2D echocardiography equipment. The left ventricular ejection fraction was
quantified utilizing Simpson's method, while diastolic dysfunction was evaluated through a
combination of Doppler echocardiographic techniques, including the measurement of mitral
inflow velocities (E/A ratio), tissue Doppler imaging of the mitral annulus (E'/A' ratio), and
pulmonary vein flow profiles.Pulmonary artery systolic pressure was assessed by utilizing the
tricuspid regurgitant jet velocity, supplemented by the right atrial pressure obtained via
echocardiography. Patients with pulmonary hypertension were categorized into mild,
moderate, and severe classifications based on the estimated pulmonary artery systolic pressure
(PASP).Demographic information and cardiovascular risk factors of patients were obtained
from their medical records. The medical history of each patient including diabetes,
hypertension, dyslipidemia, and prior cardiac treatments was documented during their clinic
visit or hospitalization. A thorough clinical assessment was performed to verify that the
documented data were current and indicative of the patient's present health condition.

696 | Page



Risk Factor Correlation with Diastolic Dysfunction and Pulmonary Hypertension in
SEEI\P{ ‘i Patients with Chronic Cardiovascular Conditions
SEEJPHVolume XXV, S2, 2024, ISSN: 2197-5248; Posted:05-12-2024

Statistical Analysis

IBM SPSS Statistics (Version 27.0) was implemented to analyze the data. Descriptive statistics
were computed for all variables, including means and standard deviations for continuous
variables and frequencies and percentages for categorical variables. The distribution of risk
factors, as well as the prevalence of diastolic dysfunction and pulmonary hypertension in the
study population, was ascertained.Bivariate analyses were implemented to evaluate the
correlation between echocardiographic findings (pulmonary hypertension and diastolic
dysfunction) and cardiovascular risk factors (diastolic dysfunction, dyslipidemia, diabetes,
hypertension, and history of percutaneous coronary intervention). Depending on the normality
of the data, independent t-tests or Mann-Whitney U tests were implemented for continuous
variables. The categorical variables were compared using Fisher's exact tests or chi-square
tests.A multivariate logistic regression analysis was performed to identify independent
predictors of pulmonary hypertension and diastolic dysfunction. Variables that were clinically
pertinent and significant in the bivariate analyses were incorporated into the models. Adjusted
odds ratios (ORs) with 95% confidence intervals (Cls) were computed for each variable. A p-
value of less than 0.05 was established as the threshold for statistical significance.

Ethical Considerations

The ethical principles delineated in the Declaration of Helsinki were adhered to during the
execution of this investigation. The Institutional Review Board (IRB) of the hospital granted
ethical approval for the study. Prior to enrollment in the study, all patients or their legal
representatives submitted written informed consent. Throughout the investigation, patient
confidentiality was preserved, and data were anonymized to safeguard the participants'
identities.

Results

Table 1 provides an overview of the gender and age distribution, as well as the prevalence of
key comorbidities such as diabetes mellitus (DM), hypertension (HTN), dyslipidemia, and
post-percutaneous coronary intervention (PCI). A majority of the patients were male (52.8%)
and aged between 40 and 79 years (81.7%). Additionally, the prevalence of HTN and DM was
high, at 78% and 59%, respectively, indicating a substantial burden of cardiovascular risk
factors within the study population.

Table 1: Demographic and Clinical Characteristics of the Study Population (n=246)

Variable \ Frequency \ Percentage (%)
Gender

Male 130 52.8%
Female 116 47.2%
Age Group

20-39 30 12.2%
40-59 103 41.9%
60-79 98 39.8%
80+ 15 6.1%
Comorbidities

Diabetes Mellitus 145 59.0%
Hypertension 192 78.0%
Dyslipidemia 152 61.8%
Post-PCI 74 30.1%
Atrial Fibrillation (AF)

Present 58 23.6%
Absent 188 76.4%
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Table 2 and figure 1 outlines the echocardiographic parameters, including left ventricular
ejection fraction (LVEF), diastolic dysfunction, and left atrial size. Most patients had preserved
LVEF (66.7%), with 13.4% showing mild reductions and only 4.9% having severely reduced
LVEF (<30%). Diastolic dysfunction was prevalent, with 43.1% having Grade 1 dysfunction,
indicating early signs of cardiac impairment. Furthermore, 25.2% of patients had mild left atrial
dilation, reflecting early cardiac remodeling.

Table 2: Echocardiographic Findings in the Study Population (n=246)

Echocardiographic Finding ‘ Frequency ‘ Percentage (%)
Left Ventricular Ejection Fraction (LVEF%)

<30% 12 4.9%
30-40% 33 13.4%
40-50% 37 15.0%
50-60% 164 66.7%
Diastolic Dysfunction

Normal 78 31.7%
Grade 1 106 43.1%
Grade 2 37 15.0%
Grade 3 25 10.2%
Left Atrium Size

Normal 130 52.8%
Mild Dilated 62 25.2%
Moderate Dilated 36 14.6%
Severe Dilated 18 7.3%

Distribution of Diastolic Dysfunction

120 50.00%
45.00%
100 40.00%
80 35.00%
30.00%
60 25.00%
20.00%
40 15.00%
- 10.00%
5.00%
0 0.00%

Normal

Grade 1

Grade 2

B e— O

Grade 3

Figure 1: Diastolic Dysfunction

Pulmonary hypertension was present ( Table 3) in 19.5% of the patients, with the majority
having mild or moderate PH. This table highlights the significant association between PH and
comorbidities such as hypertension, dyslipidemia, and atrial fibrillation (p < 0.001 for HTN
and AF). PH was particularly prevalent in patients with atrial fibrillation (55.2%), indicating a
higher cardiovascular burden in these individuals. The strong correlation between PH and
cardiovascular risk factors suggests that these patients require early detection and management
to prevent further cardiac deterioration.

698 | Page



Risk Factor Correlation with Diastolic Dysfunction and Pulmonary Hypertension in
&EE]\M i Patients with Chronic Cardiovascular Conditions
SEEJPHVolume XXV, S2, 2024, ISSN: 2197-5248; Posted:05-12-2024

Table 3: Pulmonary Hypertension (PH) Prevalence and its Relationship with
Comorbidities (n=246)

Variable Pulmonary No Pulmonary | Total | p-
Hypertension Hypertension value

Overall Prevalence of | 48 (19.5%) 198 (80.5%) 246

PH

Relationship with Comorbidities

Dyslipidemia 35 (23.0%) 117 (77.0%) 152 10.03

Diabetes Mellitus 32 (22.1%) 113 (77.9%) 145 |0.02

Hypertension 45 (23.4%) 147 (76.6%) 192 | <0.001

Atrial Fibrillation 32 (55.2%) 26 (44.8%) 58 <0.001

Table 4 examines the associations between diastolic dysfunction and key cardiovascular risk
factors. Diabetic patients had a significantly higher prevalence of diastolic dysfunction (84.1%,
p < 0.001), with a similar trend seen in hypertensive (76.0%, p < 0.001) and dyslipidemic
patients (72.4%, p = 0.02). The presence of diastolic dysfunction in post-PCI patients (71.6%,
p = 0.04) also suggests that procedural intervention may not fully mitigate the risks of cardiac
dysfunction.

Table 4: Relationship Between Risk Factors and Diastolic Dysfunction (n=246)
Risk Factor Diastolic Dysfunction | No Diastolic Dysfunction | Total | p-value
Diabetes Mellitus | 122 (84.1%) 23 (15.9%) 145 | <0.001
Hypertension 146 (76.0%) 46 (24.0%) 192 | <0.001
Dyslipidemia 110 (72.4%) 42 (27.6%) 152 10.02
Post-PCI 53 (71.6%) 21 (28.4%) 74 0.04
Atrial Fibrillation | 37 (63.8%) 21 (36.2%) 58 0.01

Table 5 shows a strong relationship between atrial fibrillation (AF) and pulmonary
hypertension (p < 0.001), with over half (55.2%) of the patients with AF also exhibiting PH.
This underscores the high cardiovascular burden in patients with AF and the need for
comprehensive cardiac evaluation in these patients. The correlation suggests that PH may be
an important contributing factor to the morbidity associated with AF and highlights the need
for targeted management strategies to address both conditions simultaneously.

Table 5: Relationship Between Atrial Fibrillation and Pulmonary Hypertension (n=246)

Atrial Fibrillation | Pulmonary No Pulmonary | Total | p-

(AF) Hypertension Hypertension value

Present 32 (55.2%) 26 (44.8%) 58 <0.001

Absent 16 (8.5%) 172 (91.5%) 188

Total 48 198 246
Discussion

In a Saudi Arabian population with chronic cardiovascular diseases, this research sheds light
on the frequency and connections between diastolic dysfunction and pulmonary hypertension
(PH). Important implications for clinical treatment and future research avenues are offered by
the results, which emphasize the substantial burden of these illnesses and their strong
relationships with established cardiovascular risk factors. With 68.3% of patients showing some
kind of malfunction, the prevalence of diastolic dysfunction in our research cohort was quite
high. Consistent with other research, this data confirms that diastolic dysfunction is common
among individuals with cardiovascular risk factors [31]. With 43.1% of patients experiencing
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Grade 1 diastolic dysfunction, it's clear that many are experiencing mild cardiac impairment;
hence, there's a chance to intervene early and stop the condition from becoming worse. Despite
the lack of obvious signs of heart failure, this high frequency highlights the need of screening
for diastolic dysfunction on a regular basis in individuals with cardiovascular risk factors
[10].D1iastolic dysfunction is strongly associated with many known cardiovascular risk factors,
including diabetes mellitus (84.1%), hypertension (76.0%), and dyslipidemia (72.4%),
according to our data. These results corroborate earlier studies that found these factors to be
major risk factors for diastolic dysfunction [32]. Diastolic dysfunction is quite common in
diabetic individuals (84.1%), which highlights the need for frequent cardiac screenings in this
group. The complicated pathophysiology alterations in diabetic hearts, such as metabolic
abnormalities, increased myocardial fibrosis, and poor calcium handling, may account for this
connection [33]. It is necessary to aggressively treat high-risk people with antihypertensive
medication due to the substantial correlation between hypertension and diastolic dysfunction
(76.0%), which emphasizes the importance of controlling blood pressure in maintaining heart
function [34,35].0Our research cohort had a substantial prevalence of pulmonary hypertension
(19.5%), which is similar to rates reported in earlier studies of individuals with chronic
cardiovascular problems [36]. The need of raising clinician knowledge and doing more
screenings for PH is highlighted by this study, which highlights the heavy burden of the disease
in this patient group. It is probable that reactive pulmonary vascular remodeling and passive
transmission of high left ventricular pressures are both contributors to the pathogenesis of PH
in these individuals [37]. Our research found a particularly remarkable and warrants additional
investigation high connection between PH and atrial fibrillation (AF), with 55.2% of AF
patients having PH (p < 0.001). There may be a two-way street here; increased left atrial
pressure and pulmonary venous congestion cause AF to exacerbate PH, whereas right atrial
dilatation and stretch cause PH to exacerbate AF [38]. Comprehensive cardiac evaluations,
including examination of pulmonary pressures, are necessary in patients with atrial fibrillation
(AF) due to the high incidence of pulmonary hypertension (PH) [39].Our findings support the
idea of heart failure with preserved ejection fraction (HFpEF) as a multi-organ systemic illness,
which is supported by the correlation between diastolic dysfunction and pulmonary
hypertension [40]. Although several of our patients showed signs of diastolic dysfunction and
PH, 66.7% of them had intact left ventricular ejection fraction. This adds to the mounting
evidence that HFpEF is a complex condition involving a wide variety of pathophysiological
variables, some of which are located outside the heart [41]. Diastolic dysfunction and PH often
occur together, which raises questions about the relationship between the left and right sides of
the heart and emphasizes the need of taking a holistic approach to these patients' cardiac
evaluation and treatment [42].The rising prevalence of cardiovascular risk factors in Saudi
Arabia and other Middle Eastern nations is reflected in our research population's high
prevalence of hypertension (78%), dyslipidemia (61.8%), and diabetes mellitus (59%).
Improving primary preventive efforts and aggressively managing these risk factors are urgently
needed to lower the occurrence of diastolic dysfunction and PH, as shown by our results. To
address the underlying causes of these cardiovascular risk factors, public health campaigns
should focus lifestyle adjustments such changing one's diet, increasing physical exercise, and
quitting smoking [44].A history of percutaneous coronary intervention (PCI) was also
significantly associated with diastolic dysfunction in our sample (71.6 percent, p = 0.04).
Although percutaneous coronary intervention (PCI) successfully treats coronary artery
stenosis, this research implies that treatment could not completely reduce the danger of
diastolic dysfunction. Diastolic function evaluation, along with continuous cardiac monitoring
and control of risk factors, should be prioritized in patients after percutaneous coronary
intervention (PCI) [45]. Coronary revascularization may not resolve the underlying causes of
diastolic dysfunction in these individuals, which might be due to microvascular dysfunction,
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myocardial fibrosis, or other reasons [[46]]. This finding emphasizes the need of treating
epicardial coronary stenosis as part of a holistic strategy for managing coronary artery
disease.Notable left atrial dilatation is seen in a large percentage of patients (47.1% with
moderate to severe dilation), which probably indicates that many of these patients have
persistent diastolic dysfunction. Atrial fibrillation and thromboembolic events are more likely
to occur in patients with left atrial remodeling, which is a hallmark of chronic diastolic
dysfunction [47]. The importance of identifying and treating diastolic dysfunction early on to
avoid negative cardiac remodeling is highlighted by the significant incidence of left atrial
dilation in our group. Moreover, it implies that the size of the left atrium might be a significant
indicator of prognosis in individuals suffering from chronic cardiovascular diseases
[48].Cardiac dysfunction in individuals with several cardiovascular risk factors is complicated,
since our research found that diastolic dysfunction, pulmonary hypertension, and atrial
fibrillation all interact with each other [49]. Due to the multifaceted nature of cardiac and
pulmonary vascular disease, it is essential that patients be managed by a team of experts from
several fields, including cardiologists, pulmonologists, and others [50]. Furthermore, our
results provide credence to the idea that new treatments targeting common pathways in
pulmonary hypertension and diastolic dysfunction might be useful, for example, treatments
that seek to decrease inflammation, oxidative stress, or fibrosis [51].

Implications of the Study

In individuals with chronic cardiovascular problems, this research sheds light on the
relationship between diastolic dysfunction, pulmonary hypertension, and important risk factors
for cardiovascular disease. The results show that diastolic dysfunction is common, especially
in those who have diabetes, high blood pressure, and dyslipidemia. Important implications for
clinical practice arise from these data. Heart failure with preserved ejection fraction (HFpEF)
is difficult to treat and has poor results; hence, it is important to identify and manage diastolic
dysfunction early on to avoid it from progressing to more severe types of heart
failure. Thorough cardiac examinations are necessary for individuals with atrial fibrillation due
to the significant correlation between the two conditions and the development of pulmonary
hypertension. In order to avoid right heart failure and determine the best course of treatment,
clinicians should check these patients for pulmonary hypertension on a regular basis.
Additionally, the research emphasizes the need of controlling risk factors aggressively, such as
blood pressure, glucose, and lipids, in order to lessen the impact of diastolic dysfunction and
pulmonary hypertension. Public health initiatives aimed at reducing cardiovascular risk factors
should also emphasize the need of making positive adjustments to people's lifestyles, such as
managing weight, quitting smoking, and being more physically active.Furthermore, the results
of the research imply that percutaneous coronary interventions (PCI) would not completely
reduce the danger of diastolic dysfunction, even if they might treat coronary artery disease. It
is crucial to continue monitoring the heart and managing risk factors in individuals who have
had percutaneous coronary intervention (PCI). In sum, the findings of this study provide the
groundwork for future studies and give therapeutic recommendations that may enhance the
health of those who are at high risk for cardiovascular disease.

Limitations of the Study

Several caveats should be thought about in interpreting the data, despite the fact that the
research did provide some useful insights. To start, we can't draw any firm conclusions about
a cause-and-effect relationship between the variables that increase the risk of cardiovascular
disease and the onset of diastolic dysfunction and pulmonary hypertension since this research
is cross-sectional. Although there is evidence of links between these characteristics, it is not
yet obvious what the direction or timing of these interactions are. To learn more about the ways
these circumstances change over time in reaction to cardiovascular risk factors, a longitudinal
research is the way to go.The second limitation is that the research only included one secondary
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care hospital, therefore the results may not apply to other populations or healthcare systems.
Cardiovascular disease prevalence and development may be affected by some population-
specific variables unique to Saudi Arabia, such as food habits and environmental influences.
These variables may not be relevant in other contexts.Also, there is a chance that the results
might be skewed due to measuring method and interpretive uncertainty when using
echocardiographic data to diagnose diastolic dysfunction and pulmonary hypertension. Heart
magnetic resonance (CMR) and other cutting-edge imaging techniques may one day allow for
more accurate evaluations of the heart's anatomy and function. Last but not least, the research
failed to account for potential confounding variables, such as a hereditary propensity to
diastolic dysfunction and pulmonary hypertension. To improve the results' generalizability and
robustness, future research should fix these shortcomings and incorporate more risk variables.
Conclusion of the Study

Especially when combined with more conventional risk factors like diabetes, high blood
pressure, and dyslipidemia, this research highlights the substantial impact of diastolic
dysfunction and pulmonary hypertension on patients suffering from chronic cardiovascular
diseases. The results highlight the need of screening for diastolic dysfunction on a regular basis
in individuals with cardiovascular risk factors, even if they do not have obvious signs of heart
failure. Improving patient outcomes and preventing the worsening of cardiovascular illnesses
may be possible with the early diagnosis and treatment of diastolic dysfunction and pulmonary
hypertension.Patients with atrial fibrillation should frequently undergo thorough cardiac
examinations, as the research emphasizes the complicated relationship between diastolic
dysfunction, pulmonary hypertension, and the condition. With this method, underlying heart
dysfunction may be more easily identified, and the right therapy techniques can be
followed.Research like this highlights the importance of aggressively controlling risk factors,
such as dietary changes and medication, since cardiovascular risk factors are so common in the
community under investigation. Expanding upon these results, future research should examine
the effectiveness of innovative treatments that target both diastolic dysfunction and pulmonary
hypertension concurrently, as well as the long-term consequences of individuals with both
diseases. In conclusion, the findings of this research provide light on the pathogenesis of
cardiovascular illnesses and point to ways in which early diagnosis and intervention might
improve patient care.
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