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Background: The coronavirus disease 2019 (COVID-19) pandemic has raised concerns about its long-term health impacts, including
its potential association with new-onset hypertension. This study aimed to investigate the association between COVID-19 and the
development of new-onset hypertension among residents of the Aseer region, Kingdom of Saudi Arabia, using a community-based
approach.

Methods: A cross-sectional study was carried out involving participants aged 18 and older who did not have any communication
issues. Data were collected using structured questionnaires that included demographic, health-related, and COVID-19-specific data.
Blood pressure and body mass index (BMI) measurements were also taken. Hypertension was defined based on either a documented
history or new findings during the survey. Statistical analysis was performed using Statistical Package for Social Science (SPSS)
version 27, with a p-value < 0.05 considered significant.

Results: We included 333 participants, 39.6% aged 18-34 years, 55.0% were males, 63.7% were married, 76.0% held a university/
postgraduate degree, 84.7% were non-healthcare workers, 77.8% were permanent residents of Aseer, 98.8% were Saudi nationals, and
60.7% got infected with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Among the surveyed population, 185 individuals
reported SARS-CoV-2 infection without a prior history of hypertension. Of these, 8.1% developed new-onset hypertension following infection.
Age was a significant sociodemographic factor associated with new-onset hypertension following COVID-19 (p = 0.015), with prevalence
increasing among older age groups. Additionally, dyslipidemia showed a significant association with new-onset hypertension (p = 0.031).
Conclusion: The findings suggest that COVID-19 infection may increase the risk of new-onset hypertension. This highlights the
importance of post-COVID-19 monitoring and management of blood pressure in individuals affected by the disease. The study
underscores the need for additional research to comprehend the long-term cardiovascular effects of COVID-19 in the general population.
Keywords: COVID-19, hypertension, new-onset hypertension, Aseer region, Saudi Arabia, post-COVID-19 complications

Introduction

The coronavirus disease 2019 (COVID-19) was declared by the World Health Organization (WHO) as a pandemic on
March 11, 2020. It poses a serious threat to human health and remains a major public health challenge worldwide.'
COVID-19 is caused by a novel coronavirus: severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2).> COVID-
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19 infection can cause a wide range of symptoms, from mild to severe, including fever, cough, shortness of breath, and
loss of smell or taste. It causes dysregulation of immune, thrombotic, and renin-angiotensin-aldosterone balance, which
results in vascular endothelial injury and dysfunction. Hence, the other name for the COVID-19 disease is a vascular
disease.**

The number of confirmed COVID-19 cases in the Kingdom of Saudi Arabia (KSA) reached about 842, 000 with
nearly 9500 deaths.” Although those figures are considered high, they might be underestimated as many people who
catch the infection show mild or no symptoms. Those people most probably did not seek confirmation of their diagnosis
and passed uncounted.® The WHO declared the end of the COVID-19 pandemic as a public health emergency of
international concern on May 5, 2023.” This declaration shifted the concern to the long-term sequelae of the COVID-19
disease. Understanding the pathophysiology of this disease and its effect on multiple systems and various comorbidities
remains under investigation.* Studying the post-COVID-19 period is important to detect the short-, mid-, and long-term
consequences of the infection. It helps in understanding the pathophysiology of the disease. Investigating the post-
COVID-19 period allows to identify the new onset comorbidities that may develop and could be associated with the
COVID-19 disease.

Hypertension is one of the comorbidities associated with an increased risk of severe SARS-CoV-2 infection and
increases patients’ risk of mortality.** However, few studies examined the effect of COVID-19 on blood pressure’ and
found that COVID-19 is associated with an increased risk of new-onset of hypertension and worsening of symptoms of
existing hypertension. However, those studies were few hospital-based and relied on relatively small samples. Moreover,
findings from hospital-based studies are of limited generalizability. Data is restricted to hospitalized patients with severe
conditions/infections and other comorbidities. On the other hand, community-based participatory research (CBPR)
involves collaborative studies conducted within local communities, where residents work directly with trained academic
researchers. Unlike traditional research approaches tied to specific fields, CBPR is a flexible methodology applied across
various disciplines, including public health, social sciences, community development, humanities, and urban
planning.'*"'?

This study hypothesized that COVID-19 is associated with an increased risk of new-onset hypertension in the general
population. Therefore, the present study aimed to investigate the association between COVID-19 infection and new-onset
hypertension among the general population.

Materials and Methods
Study Setting

This cross-sectional study was conducted in the Aseer region of KSA from November 27, 2023, to January 15, 2025.
Aseer is one of the thirteen administrative regions of the country, located in the southwestern part. Abha, the capital of
the region, also serves as the seat of the emirate. As of 2020, Aseer has a population of approximately 2,354,320, making
it the fifth most populous region in the Kingdom. The population of Aseer accounts for about 6.3% of the Kingdom’s
total population, highlighting its significance as a key region in the country.

Study Subjects and Sample Size

Based on previous studies that reported a prevalence of hypertension following COVID-19 infection was 12%,'?
supposing an effect size of 0.1%, an alpha error of 0.05, and a power of 95%, the minimum required sample size for
this study was 188. The final sample size was 333 to compensate for non-response, incomplete, and inconsistent data.
The study included healthy male and female participants aged 18 years and older from diverse social backgrounds
residing in the Aseer region of KSA. Pregnant and those with communication impairments (e.g., deaf or mute) were
excluded.

Sampling Technique
The Aseer region is divided into sixteen governorates, as per the 2010 Census: Abha, Muhayil, An-Namas, Billasmar,
Billahmar, Balgarn, Bareq, Bishah, Khamis Mushayt, Rijal Almaa, Tanomah, Dhahran Al Janub, Tathlith, Sarat Ubaida,
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Ahad Rafidah, Al Majaridah, and Al Harajah. For the screening program, two public settings were randomly selected
from Khamis Mushayt, Abha, and Muhayl, including locations such as coffee shops, markets, and gardens. Using
a convenience sampling technique, participants were recruited from each setting. From each setting, 40—60 participants
were recruited.

Data Collection Methods, Instruments Used, and Measurements

Through a structured questionnaire, we collected the following data: a demographic section that collected information on
age, sex, marital status, educational level, occupation, residence (whether in Aseer or not), and nationality (Saudi or non-
Saudi). The health-related section focused on chronic conditions and cortisone therapy usage. Chronic conditions were
assessed through a checklist of diseases, including dyslipidemia, diabetes mellitus, thyroid diseases, and others. The
questionnaire then inquired about COVID-19-specific questions, asking about diagnosis methods (eg, Polymerase chain
reaction (PCR), rapid diagnostic tests (RDT), symptoms without confirmation), the timing of infection (eg, less than
a year ago, one year or more), and the number of infections (eg, once, twice, three times). Additionally, participants were
asked about their mental health post-infection, with options ranging from no depression to mild symptoms or significant
depression.

In this study, body mass index (BMI) was measured using the standard formula: BMI = weight in kilograms
divided by height in meters squared (kg/m?). Participants were then classified into four categories based on their BMI
values: underweight (BMI < 18.5), normal weight (BMI 18.5-24.9), overweight (BMI 25.0-29.9), and obese (BMI
> 30.0).

Blood pressure measurement: Blood pressure was measured using a calibrated sphygmomanometer with proper
technique to ensure reliability. Before measurement, participants rested for 5-10 minutes in a seated position to obtain
stable readings. An appropriately sized cuff was placed on the upper arm at heart level for accurate assessment. Based on
standard clinical guidelines, blood pressure readings were categorized as follows: normal (SBP <120 mmHg and DBP
<80 mmHg), elevated (SBP 120-129 mmHg and DBP <80 mmHg), stage 1 hypertension (SBP 130-139 mmHg or DBP
80-89 mmHg), stage 2 hypertension (SBP >140 mmHg or DBP >90 mmHg), and hypertensive crisis (SBP >180 mmHg
and/or DBP >120 mmHg, requiring urgent medical intervention).'*

Participants were classified as hypertensive based on either a documented history of hypertension or new findings
during the survey. Specifically, individuals who reported being previously diagnosed with hypertension and undergoing
treatment (eg, medication, lifestyle changes) were immediately categorized as hypertensive. For those without prior
history, blood pressure measurements were taken during the survey to screen potential cases of hypertension. If cases of
new-onset hypertension were identified, participants were advised to remeasure their blood pressure within one week and
report the results to confirm the diagnosis. Additionally, all identified hypertensive participants, whether previously
diagnosed or newly detected—were referred to appropriate healthcare providers for further evaluation and management
to ensure proper follow-up and care.

Case Definitions for Hypertension Outcomes

¢ No Hypertension: Participants with no documented history of hypertension or elevated blood pressure at the time of
the study.

e Hypertension unrelated to COVID-19: Participants with hypertension and no evidence of COVID-19 infection that
may affect their blood pressure status.

e Pre-COVID-19 hypertension: Participants diagnosed with hypertension before contracting COVID-19, with no
indication that the infection caused their condition.

e Post-COVID-19 hypertension: Participants with new-onset hypertension (diagnosed for the first time) after con-
firmed COVID-19 infection, with no prior history of high blood pressure.

Study Groups
This study categorized SARS-CoV-2-infected participants without history of hypertension into two groups based on
hypertension status:
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e Post-COVID-19 hypertensive group: Individuals who developed new-onset hypertension following SARS-CoV-2
infection
e Non-hypertensive COVID-19 group: SARS-CoV-2-positive individuals without hypertension after infection.

Study Outcomes
e The primary outcome of this study was to implement a community-based survey to diagnose hypertension
following SARS-CoV-2 infection.
e The secondary outcome aimed to examine associations between hypertension development and various socio-
demographic characteristics (age, gender, education level), medication (corticosteroid), and lifestyle factors (phy-
sical activity, smoking status, BMI).

Data Management and Analysis Plan

We used the Statistical Package for Social Sciences (SPSS) V.27 to analyze the data derived from the questionnaires.
Categorical variables were presented as frequencies and percentages. Quantitative variables were presented as mean and
standard deviation. The chi-square test of independence was employed to examine potential associations between
categorical variables. Expected frequencies were reviewed to ensure the test’s validity; where cell counts were <5,
Fisher’s exact test was used as a supplementary analysis. A p-value of less than 0.05 was considered significant.

Ethical Considerations

The privacy, anonymity, and confidentiality of the participants were ensured. The questionnaires did not involve the
participants’ identities, and informed consent for participation was obtained from them after they were informed about
the study objectives, its benefits, and possible risks. Participants were assured of voluntary participation and the right to
withdraw at any time. This study was conducted in accordance with the ethical principles outlined in the Declaration of
Helsinki. Ethical approval was obtained from the Institutional Review Board (IRB) of King Khalid University (Approval
No: ECM#2023-3215; Date: 15 November 2023).

Results
The age distribution shows that 39.6% of the participants were between 1834 years, 55.0% were males, more than three-
fifths participants were married (63.7%), 76.0% held a university or postgraduate degree, 15.3% were healthcare workers,
77.8% were permanent resided in Aseer, 9.8% were Saudi nationals, 44.7% had monthly income above 10000 SAR,
18.9% were smoker, and 21.3% were not on physical activity. Table 1

The BMI distribution among participants shows that 1.5% were underweight, while 27.6% had a normal BMI.
However, a significant proportion fell into higher BMI categories, with 37.5% classified as overweight and 33.3% as
obese. Figure 1

The distribution of chronic conditions among participants highlights dyslipidemia as the most prevalent condition
(21.9%), followed by diabetes mellitus (8.4%) and thyroid diseases (7.5%) were also notable, allergic diseases (6%)
while cardiac diseases (2.1%) and autoimmune diseases (1.5%) had lower prevalence rates. Figure 2

Most participants (92.8%) were not on corticosteroids. Regarding COVID-19 history, 60.7% reported a SARS-CoV-2
infection, with confirmation methods as follows: 26.7% via PCR testing, 21.3% through RDT, 11.1% based on
symptomatic presentation, and 0.9% diagnosed via radiology. Regarding the number of infections, 39.6% had it once,
16.5% twice, and only 2.1% experienced it three times. A small percentage (1.8%) could not recall how many times they
were infected. Post-infection depression was experienced by 7.8% of those infected, with 13.8% reporting mild
symptoms. Nearly two-fifths, 38.7% of those who had COVID-19 did not experience depression. Table 2

Most participants (85.0%) did not have hypertension. Among those with hypertension, 5.4% had hypertension
without any association with COVID-19, while a smiller proportion (5.1%) had hypertension before contracting
COVID-19. Among the participants studied, 4.5% were diagnosed with hypertension after being infected with
COVID-19. Figure 3
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Table | Sociodemographic Characteristics of the Study Population (N=333)

Variable Category Frequency (n) | Percentage (%)
Age (years) 18-34 132 39.6
3544 72 21.6
45-54 102 30.6
= 55-59 27 8.1
Sex Male 183 55.0
Female 150 45.0
Marital status Married 212 63.7
Not married 121 36.3
Educational level Secondary school or less | 80 24.0
University 253 76.0
Occupation Healthcare worker 51 15.3
Non-healthcare worker 282 84.7
Permanent Aseer resident # | Yes 259 77.8
No 74 222
Nationality Saudi 329 98.8
Non-Saudi 4 1.2
Monthly income < 5000 SAR 107 32.1
5000- 9999 SAR 77 23.1
= 0000 SAR 149 44.7
Smoking No 270 8l.1
Yes 63 18.9
On physical activity No 71 21.3
Sometimes 171 51.4
Yes 9l 27.3

Note: SAR: Saudi Riyal (3.75 SAR = | USD), # Non-permanent residents include expatriates and Saudis from other
Saudi regions working in the Aseer region.

In the surveyed population, 185 individuals reported SARS-CoV-2 infection without pre-existing hypertension. Among
these cases, 8.1% (15/185) developed new-onset hypertension post-infection. Most notably, age demonstrated a strong
association, with the 45-54 age group showing the highest proportion of new-onset hypertension cases at 16.2%, compared
to just 3.2% in 18—34-year-olds and 2.2% in 35—44-year-olds (p = 0.015). A significant association was observed between
dyslipidemia and the development of hypertension, with affected individuals exhibiting nearly three times the prevalence
compared to those without dyslipidemia (13.3% vs 4.7%, p = 0.031). Several factors showed notable trends that approached
statistical significance. The recent COVID-19 infection (<1 year) was associated with a higher hypertension rate (40.0% vs
7.2% for earlier infections, p = 0.053). Multiple infections showed a dose-response pattern, with twice-infected individuals
having higher hypertension rates (11.5%) than single-infection cases (7.4%), though this did not reach significance. No
significant differences were found for several demographic and socioeconomic factors, including sex, marital status,

occupation type, corticosteroid therapy, physical activity level, smoking, income levels, and post-COVID depression. Table 3

International Journal of General Medicine 2025:18 htps: 6473



Ali Alshaikh et al

40
35
30
v 25
&0
8
£ 20
<
(«F]
R 15
10
5
—— 4 333 375
0

Under-weight Normal Obese Overweight
Body mass index categories

Figure | Distribution of the participants across their body mass index.

25

20

Percentage
[N
(%)

=
o

Comorbidities

Figure 2 Prevalence of chronic diseases among study participants.

Discussion
Cardiovascular diseases are closely associated with SARS-CoV-2 infection, with approximately 15% of patients devel-
oping cardiovascular complications.'> A meta-analysis based on a large population of over 19 million individuals
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Table 2 Health Outcomes and COVID-19 Impact Among Participants: a Summary of Cortisone
Therapy, Infection Rates, and Post-Infection Depression (N = 333)

Variable Level Frequency | Percent
On corticosteroid No 309 92.8
Yes 24 7.2
Diagnosed COVID-19 Did not get the infection | 131 393
Positive PCR 91 27.33
Positive radiology 3 0.90
Positive RDT 71 21.32

Positive signs-symptoms | 37 (ANE

When got COVID-19 Did not get the infection | 131 39.3
Less than a year 5 1.5
One year or more 197 59.2

How many times have you gotten COVID-19 | Did not get the infection | 131 39.3
Once 133 399
Twice 56 16.8
Three times 7 2.1
Can not determine 6 1.8

Diagnosed with post-infection depression Did not get the infection | 131 394
No 129 387
To some extent 46 13.8
Yes 27 8.1

revealed that subjects recovering from COVID-19 faced an additional 70% risk of developing new-onset heart failure
within 7 months following the acute infection.'® Hypertension stands out as one of the most frequently reported
comorbidities among patients with COVID-19."” This study examined the prevalence of new-onset hypertension
following SARS-CoV-2 infection among Aseer region residents in KSA.

The Study’s Main Findings

Among the surveyed population, 60.7% reported a prior SARS-CoV-2 infection. Regardless of SARS-CoV-2 infection,
15.0% were diagnosed with hypertension. Among individuals without pre-existing hypertension who contracted the
virus, 8.1% developed new-onset hypertension following infection. The development of hypertension was associated
with increasing age and dyslipidemia.

Interpretation of the Main Study Findings

In this study, 4.5% (15/333) of the sample were diagnosed with hypertension following SARS-CoV-2 infection. Among
individuals without pre-existing hypertension who contracted SARS-CoV-2, 8.1% (15/185) developed new-onset hyper-
tension post-infection. Consistent with our findings, multiple studies have reported a statistically significant association
between SARS-CoV-2 infection and new-onset hypertension.'*'”'® Zhang et al,'” reported that among patients without
pre-existing hypertension, new-onset hypertension occurred in 0.6% of hospitalized COVID-19 cases compared to
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10.85% of non-hospitalized cases. Furthermore, Delali¢ et al,'® found that during the one-year follow-up period, 16.1%

(32/199) of patients infected with SARS-CoV-2 exhibited clinically significant hypertensive changes, comprising new-

onset hypertension in 7.5% and worsening of pre-existing hypertension in 8.5%. On the other hand, in a large,

Table 3 Association Between Demographic, Socioeconomic, and Lifestyle Variables and Hypertension Among Individuals with
a History of COVID-19 (N =185)

Variable Level Hypertension after COVID- | No hypertension after COVID- | P-value
19 (n=15) 19 (n=170)
N % N %
Age group 18-34 2 32 6l 96.8 0.015
3544 | 22 44 97.8
45-54 I 16.2 57 83.8
= 55-59 | 1.1 8 88.9
Sex Male 7 7.8 83 922 0.873
Female 8 84 87 91.6
Marital status Married 4 7.3 51 92.7 1.00
Not married I 8.5 19 91.5
Monthly income < 5000 SAR 4 74 50 92.6 0.214
5000- 9999 SAR | 24 41 97.6
= 10000 SAR 10 11.2 79 88.8
Educational level Secondary school or less 5 10.6 42 89.4 0.541
University/postgraduate degree | 10 72 128 92.8
Occupation Non-healthcare worker 13 8.1 147 91.9 0.983
Healthcare worker 2 8.0 23 92.0
(Continued)
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Table 3 (Continued).

Variable Level Hypertension after COVID- | No hypertension after COVID- | P-value
19 (n=15) 19 (n=170)
N % N %

Work-related stress No 4 12.5 28 87.5 0.397
Maybe 3 4.8 60 95.2
Yes 8 8.9 82 9l.1

Dyslipidemia (n = 152) No 5 47 102 95.3 0.031
Yes 6 13.3 39 86.7

When got COVID-19 Less than a year 2 40.0 3 60.0 0.053
One year or more 13 72 167 92.8

How many times have you | Do not remember 0 0.0 6 100.0 0.523

gotten COVID-19 Once 9 74 12 926
Twice 6 1.5 46 88.5
Three times 0 0.0 6 100.0

Post-infection depression No 8 6.8 109 93.2 0.408
Yes 7 10.3 6l 89.7

Smoking No 12 7.8 141 928 0.083
Yes 3 9.4 29 90.6

Physical activity No 4 9.5 38 90.5 0.667
Sometimes 9 9.2 89 91.8
Yes 2 4.5 43 9.5

population-based cohort study from Sweden and Norway, SARS-CoV-2 infection during pregnancy was not associated
with a higher risk of developing gestational hypertension or pre-eclampsia, and this finding remained consistent across all
trimesters and different periods of variant dominance.'” However, this contradiction can be explained by fundamental
differences in the patient population and underlying physiology.

We observed an increase in cases of newly diagnosed hypertension with prolonged duration following SARS-CoV-2
infection, though this association did not reach statistical significance, likely due to limited sample size. These findings
align with broader epidemiological trends demonstrating a marked rise in hypertension incidence during the pandemic
era. In the pre-pandemic period (2017-2019), the baseline incidence was 2.11 cases per 100 person-years. This rate
surged to 5.20 during 2020-2022—a 2.46-fold increase (relative risk = 2.46) compared to pre-pandemic levels. By 2023,
incidence further rose to 6.76 cases per 100 person-years, reflecting a 3.20-fold elevation from baseline and a 30%
increase over early pandemic rates.'® This progressive upward trajectory suggests both acute and sustained effects of the
pandemic on hypertension risk. Clinically, this requires a shift in approach towards long-term, proactive monitoring of
cardiovascular health for the hundreds of millions of COVID-19 survivors around the globe. For public health officials,
this indicates an impending surge of hypertension-related diseases, highlighting the need for strategic planning regarding
healthcare resource allocation and the implementation of targeted screening programs.

The observed association between COVID-19 and subsequent hypertension may be mediated through endothelial
damage. While SARS-CoV-2 primarily targets the respiratory system, growing evidence shows that it also causes
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widespread vascular injury through direct viral effects and indirect immune-mediated pathways. The infection induces
multiple forms of endothelial dysfunction—such as impaired nitric oxide bioavailability, oxidative stress, barrier
disruption, inflammation, and hypercoagulability—leading to multi-organ damage.”® Another mechanism may be through
dysregulation of the renin-angiotensin-aldosterone system (RAAS). As a key regulator of blood pressure and fluid
balance, RAAS activity appears to be significantly altered by SARS-CoV-2 infection.?! Other mechanisms of develop-
ment of hypertension include the severe manifestations of COVID-19, such as systemic hypoxia, acute respiratory
distress, hypercoagulation, sepsis, inflammation, metabolic stress, and cytokine storms, which can place significant strain
on the cardiovascular system, potentially leading to blood pressure dysregulation.”” Furthermore, there is evidence that
SARS-CoV-2 may directly infect cardiac cells through angiotensin converting enzyme 2 (ACE2) receptors, which could
contribute to cardiac dysfunction and further disrupt blood pressure regulation.”® Other proposed mechanisms contribut-
ing to hypertension following COVID-19 infection include acute kidney injury,”* psychological stress,? social isolation,
reduced physical activity due to lockdown measures, and the adoption of unhealthy dietary habits.*® These factors may
exacerbate blood pressure dysregulation and further compound the cardiovascular burden in individuals recovering from
the infection.

Age is an established risk factor for both incident hypertension and COVID-19 severity.”” This study found that older
age was a significantly associated with hypertension following COVID-19, with advancing age strongly associated with
an increased likelihood of diagnosis. These findings highlight the critical role of aging in blood pressure dysregulation
and the progression of hypertensive disorders. Supporting this, prior research has also identified age as one of the most
important predictors of persistent hypertension after SARS-CoV-2 infection.'®** Other sociodemographic factors were
not associated with the diagnosis of hypertension. On the other hand, several studies found an association between female
sex and hypertension. Female sex influences the risk of new-onset hypertension and cardiovascular sequelae after SARS-
CoV-2 infection, potentially due to differences in immune system function between sexes.”’ Females typically mount
stronger innate and adaptive immune responses, which can protect against initial infection and severity. However, Wang
et al’® found that female COVID-19 survivors had a higher risk of long-term cardiovascular events, including
myocarditis, ischemic cardiomyopathy, and atrial fibrillation, compared to sex-matched controls.

This study did not find a significant association between comorbidities and hypertension, except for dyslipidemia.
One possible explanation for the relationship between hypertension and dyslipidemia is that they share common
pathophysiological mechanisms, such as obesity and the associated dysregulation of adipocytokine release from adipose
tissue.>’ Additionally, dyslipidemia negatively impacts functional and structural arterial properties, promoting athero-

sclerosis, which further exacerbates cardiovascular risks.>***

Implications of This Study

The findings of this study underscore the pivotal role of age and dyslipidemia in the development of post-COVID-19
cardiometabolic complications, specifically hypertension. This demands a coordinated public health and clinical
response to mitigate long-term morbidity. A key recommendation is the establishment of formal post-COVID-19
surveillance protocols that mandate regular cardiovascular screening, including blood pressure checks and lipid
panels, particularly for older adult survivors. For those identified as high-risk, prompt initiation of lifestyle modifica-
tion or pharmacotherapy is imperative. Concurrently, healthcare systems must develop structured long-term follow-up
pathways that not only manage hypertension and dyslipidemia but also address often-overlooked aspects such as
mental health and the management of other pre-existing conditions. Critically, these initiatives must be designed to
bridge, rather than widen, existing gaps in healthcare access. Finally, while managing sequelae is crucial, primary
prevention remains paramount; thus, vaccination against SARS-CoV-2 should be vigorously promoted as
a foundational strategy to prevent the initial infection and its associated cardiovascular complications. COVID-19
vaccines have demonstrated strong immunogenicity, a favorable safety profile, and high efficacy in preventing SARS-
CoV-2 infection.**** Moreover, COVID-19 vaccination was associated with a significantly reduced risk of new-onset
hypertension following SARS-CoV-2 infection. At 90 days post-diagnosis, the relative risk of developing hypertension
was 0.33 (95% CI, 0.26-0.42) in vaccinated individuals compared with those unvaccinated, indicating a strong
protective effect.
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Strengths and Limitations

This study’s robust methodology, using structured questionnaires to assess sociodemographics, comorbidities, COVID-
19 history, and mental health, provides valuable insights into post-COVID-19 hypertension, an understudied but critical
long-term effect. Its focus on cardiovascular sequelae (new-onset hypertension) advances our understanding of the
pandemic’s lasting health impacts. Despite these strengths, this study has certain limitations. Its cross-sectional design
restricts the ability to establish causal relationships, meaning that while associations between COVID-19 and hyperten-
sion were identified, causation cannot be definitively proven. The use of convenience sampling may introduce selection
bias and limits generalization of the findings. Additionally, much of the data relied on self-reporting, which is susceptible
to recall bias and inaccuracies, particularly regarding chronic conditions, lifestyle habits, and COVID-19 history.
However, numerous studies have demonstrated the high accuracy of self-reported COVID-19 data, including symptom
reporting and vaccination details (such as number of doses, vaccine brand, and timing), which can inform and guide
future research.’’>° While dyslipidemia was significantly associated with hypertension, the study did not explore other
potential comorbidities or risk factors, such as genetic predispositions or environmental influences, in sufficient depth.*°
Geographically, the study’s exclusive focus on the Aseer region limits the generalizability of findings to other parts of
KSA or globally, as regional variations in lifestyle, healthcare access, and disease prevalence may influence outcomes.
Finally, the lack of objective biomarkers, such as inflammatory markers or lipid profiles, to corroborate self-reported data
or provide deeper insights into biological mechanisms linking COVID-19 to hypertension represents another limitation
that future research should address.

Conclusions

This study highlights the significant impact of COVID-19 on cardiovascular health, particularly the development of new-
onset hypertension among residents of the Aseer region in KSA. The findings demonstrate that age is associated with
hypertension risk, with older age groups showing a significantly higher prevalence of hypertension following infection.
Notably, dyslipidemia emerged as a significant comorbidity associated with hypertension. These results underscore the
importance of implementing targeted preventive measures, promoting healthy lifestyle changes, and addressing modifi-
able risk factors to mitigate the cardiovascular burden posed by the pandemic. Further research is warranted to explore
the underlying mechanisms and develop strategies to manage post-COVID-19 cardiovascular complications effectively.
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