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Abstract

Background: Hypertension-preventable hospitalizations are used internationally as indica-
tors of primary healthcare centers (PHCs) performance. The Ministry of Health (MoH) in
Saudi Arabia has recently implemented several programs to strengthen PHCs and reduce
avoidable admissions. This study aimed to observe recent trends in healthcare utilization
among hypertensive patients in Makkah City. Methods: A retrospective comparative
time-trend analysis was conducted using aggregated monthly counts from individual-level
records collected by the Makkah Health Cluster between January 2023 and May 2024. Data
from 43 PHCs and all public hospitals were analyzed using segmented Poisson regression
based on the AHRQ Prevention Quality Indicator #07 (PQI-07) for hypertension. Models
included demographic covariates (age, sex, nationality) and a dummy variable to adjust
for the Eid holiday period. Rates were calculated per 100,000 adults. Results: A total of
42,743 hypertension-related encounters were identified, including 2895 preventable hospi-
talizations and 39,848 PHC visits. Monthly analyses showed a 5.7% decline in preventable
hospitalizations (IRR = 0.943; p < 0.001) and a 1.5% increase in PHC visits (IRR = 1.015;
p < 0.001). Reductions were most pronounced among adults > 65 years. Non-Saudis
were significantly less likely to attend PHCs, reflecting public-sector eligibility differences.
Conclusions: After controlling for Eid-related seasonal variation, the results indicate a fa-
vorable shift toward outpatient hypertension management in Makkah City. These findings
align with Saudi Vision 2030 objectives of strengthening PHC and reducing preventable hos-
pital burden. Further multi-regional studies integrating private-sector data are warranted
to confirm national trends.

Keywords: hypertension; primary healthcare; ambulatory care sensitive conditions;
preventable hospitalization; and Saudi Arabia

1. Introduction

Hypertension, or high blood pressure, is classified as a major chronic disease and a
modifiable risk factor for cardiovascular disease. Globally, hypertension affects approx-
imately 1.7 billion (/230%) of the world’s adult population [1]. It is estimated to rise in
the coming years due to the aging of the population and increased exposure to urban
lifestyles [1]. Hypertension is therefore a major public-health challenge contributing to high
morbidity and mortality worldwide [2]. In Saudi Arabia, as with many other countries
undergoing rapid lifestyle transitions, hypertension has emerged as a significant public
health concern [3]. The rate of hypertension in Saudi Arabia has risen from 4.1 million
(25%) to 5 million (29%) in 2019 [4]. The Western region of Saudi Arabia, where Makkah is
located, has a notably higher prevalence of hypertension (~36%) compared to the national
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average [5]. According to a study conducted in Makkah in 2024, less frequent visits to
PHCs is linked to poorer blood pressure control and a higher risk of complications among
hypertensive patients [6]. This highlights a significant public health concern leading to
complications. These complications include ischemic heart disease, stroke, heart failure,
and kidney damage [7]. Thus, improving access to outpatient healthcare settings is crucial
for better managing hypertension.

In response, the Ministry of Health (MoH) has prioritized the strengthening of Primary
Healthcare Centers (PHCs). It launched several initiatives such as the Modern Healthcare
Model, Family Medicine Expansion, Chronic Disease Management Programs, Medication-
Refill and Teleconsultation Services, and Home Blood-Pressure Monitoring [8-11]. These
programs enhance early detection, follow-up, and adherence among hypertensive patients.
As a result, they help reduce avoidable hospital admissions. When hypertension is poorly
controlled, patients may experience acute complications such as heart failure or hyper-
tensive crises that require hospitalization [12]. Many of these admissions, however, are
considered preventable if timely and effective outpatient care is provided [8,9].

Preventable hospitalizations are admissions for conditions that could have been ef-
fectively managed in outpatient settings, such as PHCs [13]. To quantify such events, the
Agency for Healthcare Research and Quality (AHRQ) developed the Prevention Quality
Indicators (PQIs) [14]. These indicators identify hospitalizations that could be avoided
through appropriate ambulatory care [14]. The indicator PQI #07 (Hypertension Ad-
mission) is specifically used to measure hypertension-preventable hospitalizations [14].
Hospitalizations are more resource-intensive and expensive than outpatient care settings.
Hence, hypertension-preventable hospitalization rates represent an important research
focus for improving healthcare efficiency in Makkah, Saudi Arabia. One of the primary
objectives of the MoH in Saudi Arabia is to enhance access to PHCs, thereby reducing
the load on hospitals [15]. One of the indicators of improved access to healthcare among
hypertensive patients is the utilization rate of outpatient settings or PHCs [16]. More
PHCs utilization is associated with lower rates of preventable hospitalization [17]. Con-
versely, lower visits to PHCs indicate limited access to needed care and, consequently,
higher rates of preventable hospitalizations [17]. Therefore, examining the trend of both
PHCs visits and preventable hospitalizations among patients with hypertension offers a
valuable tool. It helps in assessing the efficacy and the effectiveness of the PHCs interven-
tions in mitigating hypertension-related complications that require hospitalization and
inpatient management [5].

Several national studies have examined the prevalence and risk factors of hypertension
in Saudi Arabia, and many others have focused on the utilization of PHCs and hospital
access in Makkah City [5,13,18-20]. However, to the best of our knowledge, none have
explored temporal relationships between hypertension visits to PHCs and hypertension-
preventable hospitalizations at the local level, particularly in Makkah City. It remains
unclear whether recent investments in PHCs have translated into measurable reductions in
hypertension-preventable hospitalization.

This study therefore aimed to observe monthly trends and comparative patterns of
hypertension-preventable hospitalizations and hypertension visits to PHCs in Makkah City
from January 2023 to May 2024.

The study hypothesized that:

1.  Hypertension visits to PHCs increased over the study period, reflecting enhanced
access and management capacity;

2. Hypertension-preventable hospitalizations decreased correspondingly, indicating
improved outpatient effectiveness; and

3. The magnitude of these trends varied by age, sex, and nationality.
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By addressing these aims, the study contributes local empirical evidence to assess the
effectiveness of recent PHC-strengthening efforts within the broader goals of Saudi Vision
2030, which emphasizes prevention, accessibility, and healthcare system efficiency.

2. Materials and Methods
2.1. Study Design

This is a retrospective comparative time-trend analysis to observe hypertension-
preventable hospitalization and hypertension visits to PHCs in Makkah City, Saudi Arabia,
between January 2023 and May 2024.

Individual-level patient records from primary healthcare centers (PHCs) and pub-
lic hospitals were aggregated into monthly counts to evaluate temporal changes in
hypertension-preventable hospitalizations and hypertension visits to PHCs.

The study employed descriptive statistics to summarize the categorical and continuous
variables. Also, a segmented Poisson regression model was used to estimate monthly rate
changes and the influence of demographic and seasonal factors on healthcare utilization.
Moreover, the study incorporated Eid holiday dummy variable into all models to adjust for
predictable declines in healthcare activity during Eid holidays. This design enabled com-
parative assessment of trends across healthcare levels while accounting for demographic
and seasonal variations.

2.2. Data Sources

The study utilized two datasets from the Ministry of Health (MoH) via the Makkah
Health Cluster:

1. PHC dataset: Included all hypertension visits in 43 PHCs in Makkah City during
the study period. Each record contained patient age, sex, nationality, visit date, and
ICD-10 diagnosis codes.

2. Hospital dataset: Included all public hospital admissions within the same geographic
area and period. Records included patient demographics, admission and discharge
dates, and the principal diagnosis (ICD-10).

Both datasets were de-identified before analysis, and the study received ethical approval
from the Ministry of Health Institutional Review Board (IRB approval number: 24-85 E).

2.3. Identifying Hypertension Cases in the Datasets

The study identified Hypertension cases according to the Agency for Healthcare
Research and Quality (AHRQ) Prevention Quality Indicator #07 (PQI-07).

e  Hypertension preventable hospitalizations were defined as inpatient admissions where
the principal diagnosis matched PQI-07 ICD-10 codes for hypertension-related condi-
tions (Table 1) [17]. Following the AHRQ technical specifications, the study excluded
all admissions involving transfers or obstetric cases.

e Hypertension visits to PHCs were identified when hypertension appeared as the
primary diagnosis in the PHC dataset. The following ICD-10 codes were used: 110
(essential hypertension), I119 (hypertensive heart disease, unspecified), 11310 (hyper-
tensive heart and chronic kidney disease), 1129 (hypertensive chronic kidney disease),
and 1160-1169 (hypertensive crises) (Table 1) [21].
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Table 1. PQI#07 Hypertension—Preventable Hospitalizations.

ICD-10 Code

Diagnosis Name

Category

Notes

110

Essential (primary)
hypertension

Essential Hypertension

Common, uncomplicated
high blood pressure

1119

Hypertensive heart disease,
unspecified

Complication: Heart Disease

No mention of heart failure
or kidney disease

11310

Hypertensive heart & chronic
kidney disease, stage 14 or
unspecified, without heart
failure

Complication: Heart + Kidney

Both systems involved, no
heart failure

1129

Hypertensive chronic kidney
disease, unspecified stage

Complication: Kidney Disease

Kidney involvement
without heart disease

1160

Hypertensive urgency

Hypertensive Crisis (Urgency)

Severe BP without organ
damage

1161

Hypertensive emergency

Hypertensive Crisis
(Emergency)

Severe BP with organ
damage

1169

Hypertensive crisis,
unspecified

Hypertensive Crisis
(Unspecified)

No specific classification of
crisis type

2.4. Study Population

The study included adult residents of Makkah City aged 18 years or older, both Saudi
and non-Saudi, who had either:

1. A hypertension-visit to a PHC, or
2. A hypertension-preventable hospital admission between January 2023 and May 2024.

All records with missing key demographic variables (age, sex, or nationality) variable
were excluded. Also, the study excluded all records that lacked or if hypertension was
listed as a secondary diagnosis.

The study included a total of 42,743 hypertension-related encounters, comprising

2895 hypertension preventable hospitalizations and 39,848 hypertension visits to PHCs.

2.5. Variables and Definitions
e  Dependent variables:

O Monthly count of hypertension- preventable hospitalizations, and
O Monthly count of hypertension-visits to PHCs visits.

e Independent variables:

O Time (months): Continuous variable representing January 2023 to May 2024.
Age group: 19-34, 3549, 50-64, >65 years.

Sex: Male, Female.

Nationality: Saudi, Non-Saudi.

Eid holiday: Dummy variable coded I for months overlapping Eid (April 2023
and April 2024) and 0 otherwise.

OO O0O0

The study calculated the rates per 100,000 adults, using mid-year population estimates
for Makkah City provided by the General Authority for Statistics.
2.6. Data Management and Cleaning

The study merged both datasets using unique, de-identified patient identifiers. Dupli-
cate entries were removed by matching identifiers and visit/admission dates.
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Also, Quality checks ensured that diagnostic codes corresponded to valid hypertension
classifications per PQI-07 specifications.

2.7. Statistical Analysis

The study used descriptive statistics to summarize categorical variables as counts
and percentages.

To analyze time trends and identify predictors of healthcare utilization, the study
employed segmented Poisson regression models to monthly aggregated counts for both
outcomes: hypertension preventable hospitalizations and hypertension visits to PHCs.
The models included time (months) as the main continuous variable and Eid holiday
as a control for seasonal variation. Additional covariates included age group, sex,
and nationality.

Results were reported as Incidence Rate Ratios (IRRs) with 95% Confidence Intervals
(CIs), representing the relative monthly change in rates. Model diagnostics assessed
overdispersion, autocorrelation, and goodness-of-fit, confirming the suitability of the
Poisson specification. All statistical analyses were performed using Stata/IC version 17.0
(StataCorp, College Station, TX, USA), with a significance level of p < 0.05 [22].

2.8. Ethical Considerations

The study adhered to the ethical standards of the Ministry of Health Institutional
Review Board (IRB No. 24-85 E) and the Declaration of Helsinki. All data were anonymized
before analysis, and no patient-identifiable information was used or disclosed.

3. Results
3.1. Demographic Characteristics:

The study reported a total of 42,743 records during the study period, comprising 2895
hypertension preventable hospitalizations and 39,848 hypertension visits to PHC (Table 2).
Table 2 shows the majority of cases were reported among adults aged 50-64 years (39.4% of
hospitalizations; 46.8% of PHC visits) and those aged 65 years or older (33.3% and 27.3%,
respectively). Together, individuals aged 50 years and above accounted for nearly three-
quarters of all encounters (73% of hospitalizations; 74% of PHC visits) (Table 2). In terms of
gender, females represented a slightly higher proportion of hospitalizations (53.8%) compared
with males (46.2%). In contrast, PHC visits were distributed almost equally between males
(49.7%) and females (50.3%). Regarding nationality, Saudi nationals comprised the majority
of both preventable hospitalizations (84.7%) and PHC visits (73.6%). However, non-Saudi
residents demonstrated a proportionally higher share of PHC visits (26.4%) relative to their
hospital admissions (15.3%). The overall rate of hypertension-preventable hospitalizations
was 228.7 per 100,000 adults in Makkah, while the rate of hypertension visits to PHC was
3147.9 per 100,000 adults in Makkah during the study period.

Table 2. Demographic Characteristics of the Studied Population (1 = 42,743).

Hypertension Hypertension PHC
. Preventable ..
Variables cote . Visits
Hospitalization (1 = 39,848)
(n = 2895) T
Rates of
! From 1/2023
Hypertension Cases 5/2024 228.7 3147.9

(Per 100,000 adults)
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Table 2. Cont.
Hypertension Hypertension PHC
. Preventable . .
Variables er 1e o Visits
Hospitalization (1 = 39,848)
(n = 2895) U
19-34 168 (5.8%) 1393 (3.5%)
35-49 618 (21.5%) 8914 (22.4%)
Age group
50-64 1136 (39.4%) 18,569 (46.8%)
65 or above 959 (33.3%) 10,832 (27.3%)
Male 1337 (46.2%) 19,813 (49.7%)
Gender
Female 1558 (53.8%) 20,035 (50.3%)
. . Non-Saudi 443 (15.3%) 10,537 (26.4%)
Nationality
Saudi 2452 (84.7%) 29,311 (73.6%)

3.2. Predictors of Hypertension Preventable Hospitalizations:

Table 3 summarizes the multivariable Poisson regression results examining factors
associated with hypertension-preventable hospitalizations. Time (measured in months)
was a significant predictor (IRR = 0.943; p < 0.001), indicating a 5.7% monthly decrease in
hypertension-related preventable hospitalizations across the study period. Age showed a
graded inverse association: patients aged 50-64 years had a 1.5% decrease (IRR = 0.985;
p = 0.008), and those aged > 65 years had a 3.2% decrease (IRR = 0.968; p < 0.001) compared
with the 19-34 reference group. Females exhibited a slightly higher rate of hospitalization
(IRR =1.013; p < 0.001), though the absolute difference was modest (+1.3%). Saudi nationals
had a 1.2% higher hospitalization rate compared with non-Saudis (IRR = 1.012; p = 0.001).
The Eid holiday period was strongly associated with a sharp reduction in hospitalizations
(IRR = 0.258; p < 0.001), reflecting a 74.2% decline due to decreased service utilization
during holidays. The study controlled the effects of the Eid period in the model to ensure
that observed time trends were independent of seasonal holiday fluctuations.

Table 3. Multivariable Poisson Regression Analysis of Factors Influencing Hypertension-Related
Preventable Hospitalizations, Makkah City (January 2023-May 2024).

Hypertension-Preventable Hospitalizations
[95% CI Lower,

0, -
Factors IRR % Change Upper] p-Value
Time in Months
(from 1/2023 to 0.943 —5.7% [0.943, 0.944] 0.000
5/2024)
Age group
(Ref: 19-34)
3549 0.993 —0.7% [0.982, 1.004] 0.219
50-64 0.985 —-1.5% [0.975, 0.996] 0.008
65 or above 0.968 —3.2% [0.957, 0.979] 0.000
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Table 3. Cont.
Hypertension-Preventable Hospitalizations
0,
Factors IRR % Change [95% CI Lower, p-Value
Upper]
Sex (Ref: Male)
Female 1.013 1.3% [1.008, 1.018] 0.000
Nationality
(Ref: Non-Saudi)
Saudi 1.012 1.2% [1.005, 1.019] 0.001
(Ref: Non-Eid)
Eid holidays 0.258 —74.2% [0.251, 0.265] 0.000

3.3. Predictors of Hypertension Visits to PHC:

Table 4 shows the regression results for factors influencing hypertension visits to PHCs.

Time (months) was again a significant predictor (IRR = 1.015; p < 0.001), corresponding to

a 1.5% monthly increase in PHC visits. Age groups did not show statistically significant

differences in PHC utilization compared with younger adults. Females had a marginally
higher likelihood of PHC visits (IRR = 1.002; p < 0.001) compared to male. Saudi nationals
were slightly more likely than non-Saudis to visit PHCs (IRR = 1.005; p < 0.001). The Eid
period again showed a notable decline in PHC activity (IRR = 0.735; p < 0.001), indicating a

26.5% reduction in visits during holidays.

Table 4. Multivariable Poisson Regression Analysis of Factors Influencing Hypertension Visits to

Primary Healthcare Centers, Makkah City (January 2023-May 2024).

Hypertension Visits to Primary Healthcare Centers

Factors IRR % Change [950/;,.]§;:§wer, p-Value
T"‘;‘leonzgz‘;}z‘gz(g"m 1015 1.5% [1.015,1.015] 0.000
Age group (Ref: 19-34)

35-49 0.999 —0.1% [0.998, 1.001] 0.281
50-64 0.999 —0.1% [0.998, 1.001] 0.324
65 or above 1.001 0.1% [1,1.002] 0.172
Sex (Ref: Male)
Female 1.002 0.2% [1.001, 1.002] 0.000
Nationality
(Ref: Non-Saudi)
Saudi 1.005 0.5% [1.004, 1.005] 0.000
(Ref: Non-Eid)
Eid holidays 0.735 —26.5% [0.734, 0.735] 0.000

Figure 1 illustrates the monthly trend in hypertension-preventable hospitalizations

from January 2023 to May 2024. The figure shows a steady downward trend in hospi-

talizations over time. A sharp dip in April 2023 and April 2024, corresponding to the

Eid holidays.
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Figure 1. Monthly Trends in Hypertension-Preventable Hospitalizations in Makkah (January
2023-May 2024).

Figure 2 shows the trend in hypertension visits to PHCs visits across the same period.
In contrast to hospitalizations, PHC visits demonstrated a consistent upward trend with a
noticeable drop during the same holiday period.

Monthly Hypertension Cases in Primary Care Centers
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Figure 2. Monthly Trends in Hypertension Visits to Primary Healthcare Centers in Makkah (January
2023-May 2024).

Together, Figures 1 and 2 highlight a diverging pattern, declining hospitalizations

alongside rising PHC visits, suggesting a favorable shift in hypertension management
within Makkah'’s healthcare system.

4. Discussion

This study is among the first in Saudi Arabia to observe comparative time trends
in hypertension-preventable hospitalizations and hypertension visits to primary PHCs
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visits in Makkah City, Saudi Arabia. Using aggregated data from the Makkah Health
Cluster and applying segmented Poisson regression models adjusted for Eid periods, the
results demonstrate a clear divergent pattern: preventable hospitalizations for hypertension
steadily declined, whereas PHC visits for hypertension increased between January 2023
and May 2024. These findings suggest that the utilization of primary care services for
hypertension management has improved during the study period, reflecting ongoing
health-system transformation in alignment with Saudi Vision 2030 objectives [8-10].

4.1. Interpretation of Key Findings

The observed 5.7% monthly decrease in preventable hospitalizations and 1.5% monthly
increase in PHC visits indicate a favorable shift in healthcare utilization. Importantly,
because the regression models controlled for Eid holidays, this trend cannot be attributed
solely to temporary service closures or reduced access during holiday periods. Instead, it
likely reflects enhanced PHC capacity and continuity of care achieved through the MoH
initiatives such as the Modern Healthcare Model and the Family Medicine expansion
program [8,9].

Age was an important factor influencing hypertension healthcare utilization. In
preventable hospitalization, the decline was most pronounced among adults aged 65 years
and older, who experienced a 3.2% monthly reduction compared with younger age groups.
This finding suggests that older adults may have benefited most from such as strengthened
chronic-disease follow-up, medication-refill systems, and home-monitoring programs
implemented across PHCs. This aligns with the MoH initiatives targeting elderly care
and continuity of services. This finding supports previous studies showing that increased
access to primary care reduces hospitalization risk among elderly populations [23,24].

Gender differences were minimal, consistent with reports that hypertension man-
agement outcomes are becoming increasingly comparable between men and women in
the Kingdom [25]. Nationality, however, emerged as a relevant determinant: non-Saudi
residents were significantly less likely to utilize PHC services. This disparity likely re-
flects eligibility constraints within the public PHC system. Many non-Saudis receive care
through the private sector via employer-based insurance [26,27]. Prior national surveys
also underscored the importance of including private-sector data in future monitoring to
avoid underestimating hypertension management coverage among expatriate populations.

The downward trend in hypertension-preventable hospitalizations parallels findings
with international studies linking expanded PHC access to reductions in ambulatory-care-
sensitive admissions [23,28]. Similarly, the study observed a steady increase in hypertension
visits to PHCs. This aligns with other outcomes from PHC reforms in other middle-
income settings, where chronic disease programs have improved early management and
adherence [10,28].

In the Saudi context, earlier national analyses described a noticeable increasing in
hypertension admission rates [5,13,18]. This is suggesting that recent reforms may now be
translating into measurable system-level benefits. The inclusion of PQI #07 as a performance
indicator strengthens these results by aligning with internationally recognized definitions
of preventable hospitalizations [14,17]. Moreover, by using Eid-adjusted segmented time-
trend modeling, this study overcomes limitations in previous cross-sectional work that did
not account for seasonal variation or short-term service interruptions.

4.2. Policy and Practical Implications

From a health-policy standpoint, consistent monitoring of PQIs can serve as a local
performance metric for the Modern Healthcare Model. It also enables regional clusters to
evaluate whether resource allocation aligns with reduced hospital burden and improved
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outpatient management. Such data-driven monitoring also contributes to national goals
under Vision 2030, emphasizing efficiency, prevention, and equitable access [8,27].

These findings provide evidence-based insight into the evolving balance between
hospital and PHC utilization for hypertension in Makkah City. The results support con-
tinued investment in PHC infrastructure, workforce, and digital integration to sustain
the observed decline in hypertension-preventable hospitalizations. Targeted outreach to
non-Saudi residents, potentially through public—private partnerships, may help reduce
disparities in PHC use [26,29]. Overall, the study findings underline the importance of
accessible, high-quality PHCs as a foundation of chronic disease management. They also
show its role in reducing hospital burden and improving overall population health.

4.3. Strengths and Limitations

This study’s major strength lies in its use of comprehensive, individual-level datasets
aggregated across both hospitals and PHCs within a Makkah healthcare cluster. The
application of segmented Poisson regression with seasonal adjustment provides a robust
and transparent approach to measuring temporal changes.

Nevertheless, several limitations should be acknowledged. First, the study period of
17 months is relatively short, capturing only early signals rather than long-term effects.
Second, the study included only public-sector data. Many non-Saudis as well as Saudis
receive care in private facilities, which were not captured in this study. This may bias the uti-
lization estimates. Third, although the models controlled for Eid-related seasonality, other
unmeasured factors such as coding practices, health-campaign timing, or patient behavioral
change could influence the observed trends. Finally, the ecological design precludes causal
inference; results indicate association, not direct cause-and-effect relationships, between
PHC use and hospitalization rates.

4.4. Future Directions

Future research should extend the observation period, incorporate private-sector
datasets, and explore cost-effectiveness analyses of PHC interventions. Linking clinical
outcomes such as blood-pressure control or medication adherence to utilization trends
would also clarify how strengthening PHC translates into patient-level benefits.

4.5. Conclusions

This study observed a significant reduction in hypertension-related preventable hospi-
talizations alongside an increase in hypertension visits to PHC in Makkah City between
2023 and 2024. These findings suggest progress toward a more prevention-oriented health-
care system. Also, it highlights the potential of PHC investments to alleviate hospital
burden. Continued monitoring of PQIs and inclusion of private-sector data will be essential
to sustain and generalize these improvements across Saudi Arabia.
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Ministry of Health and those who have obtained official permission from the Ministry.

Conflicts of Interest: The authors declare no conflicts of interest.



Healthcare 2025, 13, 3039 11 of 12

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Mills, K.T.; Stefanescu, A.; He, J. The global epidemiology of hypertension. Nat. Rev. Nephrol. 2020, 16, 223-237. [CrossRef]
[PubMed] [PubMed Central]

Inoue, T. Unawareness and untreated hypertension: A public health problem needs to be solved. Hypertens Res. 2025, 48,
1639-1642. [CrossRef] [PubMed]

Alsaidan, A.A. Cardiovascular Disease Management and Prevention in Saudi Arabia: Strategies, Risk Factors, and Targeted
Interventions. Int. J. Clin. Pract. 2025, 7233591. [CrossRef]

Alhabeeb, W.; Tash, A.A.; Alshamiri, M.; Arafa, M.; Balghith, M.A.; ALmasood, A.; Eltayeb, A.; Elghetany, H.; Hassan, T.;
Alshemmari, O. National Heart Center/Saudi Heart Association 2023 Guidelines on the Management of Hypertension. J. Saudi
Heart Assoc. 2023, 35, 16-39. [CrossRef] [PubMed] [PubMed Central]

Sharif, A.T. Prevalence and Risk Factors of Hypertension in Saudi Arabia: A Systematic Review. Front. Health Inform. 2024,
13, 182.

Jadidi, A.; Al-Hutayli, R.; Awan, S.M.; Makkawi, HK.; Almdabgy, E.M.; Sharbini, D.A.; Filfilan, R.R.; Fairag, M.; Abualnour, A.;
Bosaeed, O. PHC Visits Trends Effects on Control of Blood Pressure for Hypertensive Patients Following up in PHCs in Makkah,
Saudi Arabia. Int. J. Health Sci. 2024, 8, 362-379.

Raja, W.; Ayub, T.; Jeelani, A.; Khan, S.M.S. Adherence to antihypertensive therapy and its determinants among patients attending
primary care hospitals of Kashmir, India. J. Family Med. Prim. Care 2021, 10, 4153-4159. [CrossRef] [PubMed] [PubMed Central]
Health Mo. Modern Healthcare Model 2024. Available online: https:/ /www.moh.gov.sa/en/Ministry / About/Pages/Definition-
Modern-Healthcare-Model.aspx#: :text=This%20system%20ensures%20continuous%20support,Palliative%20Care (accessed on
7 November 2025).

Al Asmri, M.; Almalki, M.].; Fitzgerald, G.; Clark, M. The public health care system and primary care services in Saudi Arabia: A
system in transition. East Mediterr. Health ]. 2020, 26, 468-476. [CrossRef] [PubMed]

Mushcab, H.; Al Mutairi, A.; Al Matroud, A.; Dossary, S.; Ghamdi, M.J. A lifestyle intervention to prevent hypertension in
primary healthcare settings: A Saudi Arabian feasibility study. Prev. Med. Rep. 2023, 36, 102487. [CrossRef] [PubMed] [PubMed
Central]

Khan, S.; Alzakari, M.; Alzkari, F.; Alsuhaibani, R.; Alghanmi, A.; Alabdulkarim, A.; Alkanhal, A.; Alnemer, K. Hypertension:
Investigating the level of knowledge, awareness, and attitude of the general population in Saudi Arabia. J. Family Med. Prim. Care
2025, 14, 1521-1528. [CrossRef] [PubMed] [PubMed Central]

Schmidt, B.M.; Durao, S.; Toews, I.; Bavuma, C.M.; Hohlfeld, A.; Nury, E.; Meerpohl, J.].; Kredo, T. Screening strategies for
hypertension. Cochrane Database Syst. Rev. 2020, 5, CD013212. [CrossRef] [PubMed] [PubMed Central]

El Bcheraoui, C.; Memish, Z.A.; Tuffaha, M.; Daoud, E.; Robinson, M.; Jaber, S.; Mikhitarian, S.; Al Saeedi, M.; AlMazroa, M.A.;
Mokdad, A.H.; et al. Hypertension and its associated risk factors in the kingdom of saudi arabia, 2013: A national survey. Int. J.
Hypertens. 2014, 2014, 564679. [CrossRef] [PubMed] [PubMed Central]

Arbaein, T.; Little, B.; Monshi, S.; Al-Wathinani, A.M.; Zaidan, A. The variation in preventable hospitalization in patients with
type 2 diabetes in Kentucky before and after the Medicaid expansion. Ann. Saudi Med. 2024, 44, 73-83. [CrossRef] [PubMed]
[PubMed Central]

Saudi, I. Primary Health Center (PPP) Investment Oppurtunity Healthcare Services. Available online: https://investsaudi.
sa/medias/Primary-Healthcare-Centers-PPP-Opportunity-vFE.pdf?context=bWFzd GVyfH]Jvb3R8MzY10Dk2{GFwcGxpY2F0
aW9uL3BkZnxoZGYvaGNiLzkwNTMyNDQOMjQyMjlucGRmfDUwZmIOYTE3M2ZjN2JiZjY4ZDBkMzdjNTMxMDhjNTI4
NmZiZGJhODdjOWRmMMTYzNzE4NDBIYTJiMDM2ZjlyMDA (accessed on 7 November 2025).

World Health Organization. Primary Health Care Measurement Framework and Indicators: Monitoring Health Systems Through
a Primary Health Care Lens. Available online: https:/ /iris.who.int/bitstream /handle/10665/352201/9789240044234-eng.pdf
(accessed on 7 November 2025).

Rocha, ].V.M,; Santana, R.; Tello, J.E. Hospitalization for ambulatory care sensitive conditions: What conditions make inter-country
comparisons possible? Health Policy Open 2021, 2, 100030. [CrossRef] [PubMed] [PubMed Central]

Baazeem, M.; Tennant, M.; Kruger, E. Determining Variations in Access to Public Hospitals in Makkah, Kingdom of Saudi Arabia:
A GIS-Based Approach. Saudi |. Health Syst. Res. 2021, 1, 26-32. [CrossRef]

Alsanosi, S.M.; Mousa, A.H.; Ahmadini, H.A.; Qadhi, R.S.; Ikram, N.; Felemban, A.H.; Alqashqri, H.S.; Hariri, N.H.; Alhindji,
Y.Z.; Ayoub, N. Polypharmacy among patients with hypertension attending primary healthcare centres. Ann. Med. Surg. 2023,
85, 2545-2549. [CrossRef] [PubMed] [PubMed Central]

Alenazi, A.M.; Alqahtani, B.A. National and regional prevalence rates of hypertension in Saudi Arabia: A descriptive analysis
using the national survey data. Front. Public Health 2023, 11, 1092905. [CrossRef] [PubMed] [PubMed Central]

(AHRQ) AfHRaQ. Prevention Quality Indicator 07 (PQI 07) Hypertension Admission Rate 2019. Available online:
https:/ /qualityindicators.ahrq.gov/Downloads/Modules/PQI/ V2019 /TechSpecs/PQI_07_Hypertension_Admission_Rate.pdf
(accessed on 7 November 2025).


https://doi.org/10.1038/s41581-019-0244-2
https://www.ncbi.nlm.nih.gov/pubmed/32024986
https://pmc.ncbi.nlm.nih.gov/articles/PMC7998524
https://doi.org/10.1038/s41440-025-02118-x
https://www.ncbi.nlm.nih.gov/pubmed/39825116
https://doi.org/10.1155/ijcp/7233591
https://doi.org/10.37616/2212-5043.1328
https://www.ncbi.nlm.nih.gov/pubmed/37020975
https://pmc.ncbi.nlm.nih.gov/articles/PMC10069676
https://doi.org/10.4103/jfmpc.jfmpc_668_21
https://www.ncbi.nlm.nih.gov/pubmed/35136782
https://pmc.ncbi.nlm.nih.gov/articles/PMC8797075
https://www.moh.gov.sa/en/Ministry/About/Pages/Definition-Modern-Healthcare-Model.aspx#:~:text=This%20system%20ensures%20continuous%20support,Palliative%20Care
https://www.moh.gov.sa/en/Ministry/About/Pages/Definition-Modern-Healthcare-Model.aspx#:~:text=This%20system%20ensures%20continuous%20support,Palliative%20Care
https://doi.org/10.26719/emhj.19.049
https://www.ncbi.nlm.nih.gov/pubmed/32338366
https://doi.org/10.1016/j.pmedr.2023.102487
https://www.ncbi.nlm.nih.gov/pubmed/38021415
https://pmc.ncbi.nlm.nih.gov/articles/PMC10661115
https://pmc.ncbi.nlm.nih.gov/articles/PMC10661115
https://doi.org/10.4103/jfmpc.jfmpc_1851_24
https://www.ncbi.nlm.nih.gov/pubmed/40396104
https://pmc.ncbi.nlm.nih.gov/articles/PMC12088568
https://doi.org/10.1002/14651858.CD013212
https://www.ncbi.nlm.nih.gov/pubmed/32378196
https://pmc.ncbi.nlm.nih.gov/articles/PMC7203601
https://doi.org/10.1155/2014/564679
https://www.ncbi.nlm.nih.gov/pubmed/25170423
https://pmc.ncbi.nlm.nih.gov/articles/PMC4142152
https://doi.org/10.5144/0256-4947.2024.73
https://www.ncbi.nlm.nih.gov/pubmed/38615187
https://pmc.ncbi.nlm.nih.gov/articles/PMC11016150
https://investsaudi.sa/medias/Primary-Healthcare-Centers-PPP-Opportunity-vF.pdf?context=bWFzdGVyfHJvb3R8MzY1ODk2fGFwcGxpY2F0aW9uL3BkZnxoZGYvaGNiLzkwNTMyNDQ0MjQyMjIucGRmfDUwZmI0YTE3M2ZjN2JiZjY4ZDBkMzdjNTMxMDhjNTI4NmZiZGJhODdjOWRmMTYzNzE4NDBlYTJiMDM2ZjIyMDA
https://investsaudi.sa/medias/Primary-Healthcare-Centers-PPP-Opportunity-vF.pdf?context=bWFzdGVyfHJvb3R8MzY1ODk2fGFwcGxpY2F0aW9uL3BkZnxoZGYvaGNiLzkwNTMyNDQ0MjQyMjIucGRmfDUwZmI0YTE3M2ZjN2JiZjY4ZDBkMzdjNTMxMDhjNTI4NmZiZGJhODdjOWRmMTYzNzE4NDBlYTJiMDM2ZjIyMDA
https://investsaudi.sa/medias/Primary-Healthcare-Centers-PPP-Opportunity-vF.pdf?context=bWFzdGVyfHJvb3R8MzY1ODk2fGFwcGxpY2F0aW9uL3BkZnxoZGYvaGNiLzkwNTMyNDQ0MjQyMjIucGRmfDUwZmI0YTE3M2ZjN2JiZjY4ZDBkMzdjNTMxMDhjNTI4NmZiZGJhODdjOWRmMTYzNzE4NDBlYTJiMDM2ZjIyMDA
https://investsaudi.sa/medias/Primary-Healthcare-Centers-PPP-Opportunity-vF.pdf?context=bWFzdGVyfHJvb3R8MzY1ODk2fGFwcGxpY2F0aW9uL3BkZnxoZGYvaGNiLzkwNTMyNDQ0MjQyMjIucGRmfDUwZmI0YTE3M2ZjN2JiZjY4ZDBkMzdjNTMxMDhjNTI4NmZiZGJhODdjOWRmMTYzNzE4NDBlYTJiMDM2ZjIyMDA
https://iris.who.int/bitstream/handle/10665/352201/9789240044234-eng.pdf
https://doi.org/10.1016/j.hpopen.2021.100030
https://www.ncbi.nlm.nih.gov/pubmed/37383514
https://pmc.ncbi.nlm.nih.gov/articles/PMC10297774
https://doi.org/10.1159/000513632
https://doi.org/10.1097/MS9.0000000000000818
https://www.ncbi.nlm.nih.gov/pubmed/37363582
https://pmc.ncbi.nlm.nih.gov/articles/PMC10289761
https://doi.org/10.3389/fpubh.2023.1092905
https://www.ncbi.nlm.nih.gov/pubmed/37081959
https://pmc.ncbi.nlm.nih.gov/articles/PMC10110943
https://qualityindicators.ahrq.gov/Downloads/Modules/PQI/V2019/TechSpecs/PQI_07_Hypertension_Admission_Rate.pdf

Healthcare 2025, 13, 3039 12 of 12

22.
23.

24.

25.

26.

27.

28.

29.

Stata Corp. Stata Statistical Software; Release 17; Stata Corp: College Station, TX, USA, 2021.

Oh, N.L.; Potter, A.J.; Sabik, L.M.; Trivedi, A.N.; Wolinsky, F.; Wright, B. The association between primary care use and potentially-
preventable hospitalization among dual eligibles age 65 and over. BMC Health Serv. Res. 2022, 22, 927. [CrossRef] [PubMed]
[PubMed Central]

Leszczak, J.; Czenczek-Lewandowska, E.; Asif, M.; Baran, J.; Mazur, A.; Wyszynska, J. Risk factors and prevalence of hypertension
in older adults from south-eastern Poland: An observational study. Sci. Rep. 2024, 14, 1450. [CrossRef] [PubMed] [PubMed
Central]

Mohanty, P,; Patnaik, L.; Nayak, G.; Dutta, A. Gender difference in prevalence of hypertension among Indians across various
age-groups: A report from multiple nationally representative samples. BMC Public Health 2022, 22, 1524. [CrossRef] [PubMed]
[PubMed Central]

Alattas, M.; Gordon, S.; Sabin, L.L.; El-Jardali, F.; Wirtz, V.J. Equity and unmet need of non-communicable diseases services in
Saudi Arabia using a National Household Survey (2019). BMC Health Serv. Res. 2024, 24, 346. [CrossRef] [PubMed] [PubMed
Central]

AlOmar, R.S.; AlShamlan, N.A.; AlAmer, N.A.; AlThumairi, A.A.; Almir, BM.; Aldawood, H.A.; Bukhamsin, T.H.; Alqah-
tani, H.A.; Al Shammari, M.A. Perceived Barriers to Primary Care Services Utilization and its Associations with Overall
Satisfaction of Patients in Saudi Arabia: A Cross-Sectional Questionnaire-Based Study. J. Prim. Care Community Health 2021,
12,21501327211014065. [CrossRef] [PubMed] [PubMed Central]

Alegre, ].C.; Sharma, S.; Cleghorn, E; Avila, C. Strengthening primary health care in low- and middle-income countries: Furthering
structural changes in the post-pandemic era. Front. Public Health 2023, 11, 1270510. [CrossRef] [PubMed] [PubMed Central]
Nair, K.S.; Mughal, Y.H.; Albejaidi, F.; Alharbi, A.H. Healthcare Financing in Saudi Arabia: A Comprehensive Review. Healthcare
2024, 12, 2544. [CrossRef] [PubMed] [PubMed Central]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s12913-022-08326-2
https://www.ncbi.nlm.nih.gov/pubmed/35854303
https://pmc.ncbi.nlm.nih.gov/articles/PMC9295296
https://doi.org/10.1038/s41598-024-52009-3
https://www.ncbi.nlm.nih.gov/pubmed/38228769
https://pmc.ncbi.nlm.nih.gov/articles/PMC10792009
https://pmc.ncbi.nlm.nih.gov/articles/PMC10792009
https://doi.org/10.1186/s12889-022-13949-5
https://www.ncbi.nlm.nih.gov/pubmed/35948916
https://pmc.ncbi.nlm.nih.gov/articles/PMC9364494
https://doi.org/10.1186/s12913-024-10787-6
https://www.ncbi.nlm.nih.gov/pubmed/38491481
https://pmc.ncbi.nlm.nih.gov/articles/PMC10943914
https://pmc.ncbi.nlm.nih.gov/articles/PMC10943914
https://doi.org/10.1177/21501327211014065
https://www.ncbi.nlm.nih.gov/pubmed/33957808
https://pmc.ncbi.nlm.nih.gov/articles/PMC8114241
https://doi.org/10.3389/fpubh.2023.1270510
https://www.ncbi.nlm.nih.gov/pubmed/38419816
https://pmc.ncbi.nlm.nih.gov/articles/PMC10899890
https://doi.org/10.3390/healthcare12242544
https://www.ncbi.nlm.nih.gov/pubmed/39765971
https://pmc.ncbi.nlm.nih.gov/articles/PMC11675727

	Introduction 
	Materials and Methods 
	Study Design 
	Data Sources 
	Identifying Hypertension Cases in the Datasets 
	Study Population 
	Variables and Definitions 
	Data Management and Cleaning 
	Statistical Analysis 
	Ethical Considerations 

	Results 
	Demographic Characteristics: 
	Predictors of Hypertension Preventable Hospitalizations: 
	Predictors of Hypertension Visits to PHC: 

	Discussion 
	Interpretation of Key Findings 
	Policy and Practical Implications 
	Strengths and Limitations 
	Future Directions 
	Conclusions 

	References

