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Abstract

Blood pressure is the measurement of the pressure or force of blood inside arteries as the
heart pumps blood throughout the body 60 to 100 times per minute, delivering oxygen and
nutrients to sustain life. The human body is a complex entity composed of organs and systems
that work together to fulfill functions necessary for life, extending beyond basic biological
roles. Hypertension, defined as persistent systolic blood pressure =130 mmHg or diastolic
blood pressure >80 mmHg, affects approximately 116 million adults in the US and more than
1 billion adults worldwide, associated with increased risk of cardiovascular disease events and
death. The excessive pressure on artery walls caused by high blood pressure can damage blood
vessels and body organs, with uncontrolled hypertension leading to complications in multiple
systems including cardiovascular (heart disease, stroke), renal (kidney damage), nervous
(cognitive decline), visual (retinal damage), and endocrine (hormonal imbalances) systems.
This cross-sectional study examined blood pressure patterns among 40 students (21 males, 19
females) aged 18-28 years at Noble Technical Institute in Erbil, Kurdistan Region of Iraq,
using both manual sphygmomanometer and electronic monitors under standardized
conditions. Results showed 97.5% (n=39) of participants had normal blood pressure readings,
with systolic values ranging from 110-140 mmHg and diastolic from 50-110 mmHg. Only one
participant (2.5%) reported pre-existing blood pressure problems. The study demonstrates the
importance of early screening since hypertension often remains asymptomatic while causing
progressive organ damage, supporting the need for enhanced screening programs and
integrated healthcare approaches to address this major public health challenge.
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Chapter One

Introduction

Blood pressure is a fundamental physiological parameter that serves as a critical indicator of
cardiovascular health. It represents the force exerted by circulating blood against the walls of blood
vessels, primarily the arteries, as the heart pumps blood throughout the body (Oparil et al., 2018).
Normal blood pressure is essential for delivering oxygen and nutrients to tissues while removing
waste products. However, when blood pressure deviates from the normal range, particularly when
it remains persistently elevated, it can lead to significant health consequences affecting multiple
organ systems. Hypertension, defined as sustained blood pressure readings of 130/80 mmHg or
higher, affects approximately 1.13 billion people worldwide and represents a major global public
health challenge (Mills et al., 2020).

Despite significant advances in understanding, diagnosing, and treating blood pressure disorders,
hypertension remains inadequately controlled in many populations worldwide. According to the
World Health Organization, fewer than 1 in 5 people with hypertension have the condition under
control (WHO, 2021). This gap between knowledge and effective management suggests a need for
continued research and education regarding the effects of blood pressure on health outcomes.
Understanding the comprehensive impact of blood pressure fluctuations on multiple organ systems
and overall health is crucial for developing more effective prevention and treatment strategies that
can reduce the substantial morbidity and mortality associated with hypertension.

Definition of Terms

Blood Pressure: The pressure of circulating blood against the walls of blood vessels, primarily
measured in the arteries. It is recorded as two numbers: systolic pressure (when the heart beats)
over diastolic pressure (when the heart rests between beats), expressed in millimeters of mercury
(mmHg) (Whelton et al., 2018).

Hypertension: Persistently elevated blood pressure in the arteries. According to current guidelines
from the American College of Cardiology and American Heart Association, hypertension is
defined as blood pressure >130/80 mmHg (Whelton et al., 2018).



Hypotension: Abnormally low blood pressure, generally defined as a systolic blood pressure less
than 90 mmHg or diastolic less than 60 mmHg (Shen et al., 2017).

Target Organ Damage: Structural or functional changes in organs arising from the direct or
indirect effects of elevated blood pressure, including left ventricular hypertrophy, retinopathy,
nephropathy, and cerebrovascular disease (Viazzi et al., 2021).

Blood Pressure Variability: Fluctuations in blood pressure measurements that occur over various
time intervals, including short-term (beat-to-beat, within 24 hours) and long-term (day-to-day,
visit-to-visit) variations (Parati et al., 2020).

Cardiovascular Risk: The probability of developing cardiovascular diseases such as coronary heart
disease, cerebrovascular disease, peripheral arterial disease, and heart failure, often significantly
influenced by blood pressure levels (Visseren et al., 2021).

1.1 Significance of the Study

This research is significant because cardiovascular diseases, predominantly driven by
hypertension, remain the leading cause of death globally, responsible for
approximately 17.9 million deaths annually (Roth et al., 2020). By comprehensively
examining the effects of blood pressure on human health, this study contributes to
the knowledge base needed to address this significant public health challenge. The
findings may inform healthcare providers, policymakers, and the general public
about the importance of blood pressure management and potentially lead to
improved preventive strategies and treatment approaches. Additionally,
understanding the mechanisms through which blood pressure affects various organ
systems may facilitate the development of targeted interventions that could reduce
the burden of hypertension-related complications.



1.2 Statement of the Problem

Despite extensive research and the availability of numerous antihypertensive medications (ARBs
like Telmisartan, Ibersartan ,Olmesartan , Beta-Blockers like Metoprolol , Carvedilol) , the
prevalence of hypertension continues to rise globally, and its control rates remain suboptimal. This
paradox suggests gaps in our understanding of the complex interplay between blood pressure and
human health. Specifically, the comprehensive effects of blood pressure on different organ systems,
the mechanisms underlying these effects, and the long-term consequences of even mildly elevated
blood pressure are not fully elucidated. Furthermore, there is limited research synthesizing the
multisystem effects of blood pressure in a way that could inform integrated approaches to patient
care and public health interventions.

1.3 Research Questions

This study aims to answer the following research questions:

1. What are the major pathophysiological mechanisms through which blood pressure affects
different organ systems?

2. How does chronic hypertension contribute to cardiovascular, cerebrovascular, renal, and other
end-organ damage?

3. What are the health implications of different patterns of blood pressure variability, including
white-coat hypertension, masked hypertension, and nighttime hypertension?

4. How do current therapeutic approaches target the pathophysiological effects of altered blood
pressure on human health?

5. What novel strategies might be developed to better prevent and manage the adverse health
effects of abnormal blood pressure?

1.4 Research Model

This study employs a comprehensive literature review model that systematically examines primary
research, meta-analyses, systematic reviews, and clinical guidelines published in peer-reviewed
journals. The research model focuses on analyzing the causal pathways linking blood pressure to
health outcomes across multiple organ systems, with particular attention to mechanistic studies,
epidemiological evidence, and clinical trials. The model incorporates both basic science research
elucidating pathophysiological mechanisms and clinical research demonstrating health outcomes,
allowing for a translational perspective on the effects of blood pressure on human health.



Chapter Two

Literature Review

2.1 Reviews

2.1.1 Review in Iraq

Hypertension is a chronic illness that affects one billion people both in high and low-income
countries and 1s the most common risk factor for death throughout the world. It is also responsible
for stroke, ischemic heart disease, heart, and kidney failure in addition to its huge effect on the
economy. Like many developing countries, Iraq is undergoing a transitional epidemiological period
with increasing burden of hypertension and its contributing risk factors e.g. unhealthy diet, physical
Inactivity, obesity, hyperglycemias, hypercholesterolemia, and smoking. In spite of the availability
of a screening program for the early detection of hypertension in primary health care centres
(PHCC ) little data on hypertension control is available.

2.1.2 Review in Iran

There are many descriptive studies on hypertension in Iran, mostly assessing the prevalence of the
disease and its associations with various risk factors. In order to gain a better insight into the
epidemiology of hypertension in Iran and its heterogeneity around the country, we systematically
reviewed all available studies and analyzed their findings using meta-analysis methods. We found a
sharp increase in the prevalence of hypertension by age, and also greater risk in females. It seems
that the overall prevalence of hypertension in Iran is considerable. Iranian health system should
pay more attention to control and treatment of hypertension in general population.



2.1.3 Review in Brazil

In the last 40 years Brazil has experienced both a demographic and an epidemiological transition.
Life expectancy has increased and fertility rates have declined. Cardiovascular disease (CVD) has
become the leading cause of death, as infectious disease incidence declined. Hypertension is the
leading reason for disability benefits and a key factor for cardiovascular disease morbidity and
mortality. Hypertension prevalence in Brazil ranges from 5% to 40%, depending on the region of
the country and the population subgroup. Risk factors for hypertension are older age, higher body
mass index, black ethnicity, high salt and alcohol intake, acculturation of native populations, and
additionally, for women, oral contraceptive use. Although there are nationally issued guidelines for
hypertension treatment, outcome studies evaluating such programs are scarce. Information
available from selected populations suggest that hypertension awareness, treatment and control
rates are very low. There is a need for development and implementation of primary prevention
programs with adequate evaluation mechanisms to reduce the burden of the disease in the years to
come.

2.1.4 Review in Saudi Arabia

To determine the prevalence of hypertension among Saudis of both gender, between the ages of 30-
70 years in rural as well as urban communities. This work is part of a major national study on
Coronary Artery Disease in Saudis Study (CADISS).

Methods: This is a community-based study conducted by examining subjects in the age group of
30-70 years of selected households during a 5-year period between 1995 and 2000 in Saudi Arabia.
Data were obtained from history using a validated questionnaire, and examination including
measurement of blood pressure. The data were analyzed to provide prevalence of hypertension.
Logistic regression was used to develop a risk assessment model for prevalence of hypertension.
Results: The total number of subjects included in the study was 17,230. The prevalence of
hypertension was 26.1% in crude terms. For males, the prevalence of hypertension was 28.6%,
while for females; the prevalence was significantly lower at 23.9% (p<0.001). The urban population
showed significantly higher prevalence of hypertension of 27.9%, compared to rural population's
prevalence of 22.4% (p<0.001). The prevalence of CAD among hypertensive patients was 8.2%,
and 4.5% among normotensive subjects (p<0.001). Increasing weight showed significant increase in
prevalence of hypertension in a linear relationship



2.1.5 Review in UK

High blood pressure is the most important risk factor for cardiovascular disease. With the
information on systolic blood pressure from the recently published meta-analysis of prospective
studies, we calculated the reductions in stroke and ischaemic heart disease with control of all
hypertensives to a systolic blood pressure of 140 mmHg. For adults there would be a reduction of
28-44% in stroke and 20-35% in ischaemic heart disease depending on age. In the UK, this would
prevent approximately 21400 stroke deaths and 41400 ischaemic heart disease deaths each year.
Around half of those who suffer a stroke or ischaemic heart disease survive, there would be a
proportionate decrease in these people as well. These amount to approximately 42 800 strokes and
82 800 ischaemic heart diseases saved, making a total of 125600 events saved a year in the UK.
This would result in a reduction in disability and major cost savings both to individuals, their
families and the Health Service. The blood pressure levels and control of blood pressure in many
countries are similar to those in the UK, so the reductions in stroke and ischaemic heart disease
worldwide, if the same control of high blood pressure could be obtained, would be immense.

2.2 Description of the study area

2.2.1 What is Iraq ?

Iraq is situated in what was known as ancient Mesopotamia (the land between two rivers, Dijla and
Euphrates). It occupies the eastern wing of the Fertile Crescent, a relatively fertile area of land in
an otherwise arid region. Iraq is located in the Middle East and North Africa region and shares
borders with Turkey to the north, Iran to the east, Syria and Jordan to the west, and Saudi Arabia
and Kuwait to the south.

2.2.2 What is Kurdistan ?

Kurdistan, broadly defined geographic region traditionally inhabited mainly by Kurds. It consists
of an extensive plateau and mountain area, spread over large parts of what are now eastern Turkey,
northern Iraq, and western Iran and smaller parts of northern Syria and Armenia , The Kurdistan
(“Land of the Kurds”) designation refers to an area of Kurdish settlement that roughly includes the
mountain systems of the Zagros and the eastern extension of the Taurus.


https://www.britannica.com/science/region-geography
https://www.britannica.com/topic/Kurd
https://www.britannica.com/science/mountain-landform
https://www.britannica.com/place/Turkey
https://www.britannica.com/place/Iraq
https://www.britannica.com/place/Iran
https://www.britannica.com/place/Syria
https://www.britannica.com/place/Armenia
https://www.merriam-webster.com/dictionary/designation
https://www.britannica.com/place/Zagros-Mountains
https://www.britannica.com/place/Taurus-Mountains

2.2.3 What is Erbil ?

Erbil, or Arbil, also known in Kurdish as Hewlér, is the capital of the Iraqi Kurdistan and home to
the governing bodies of the Kurdish Regional Government (KRG).

Erbil History and Culture

Erbil is one of the oldest continuously inhabited cities in the world, dating back to 6,000 years B.C.
It has been inhabited, over the millennia, by the Persians, Greeks, Romans, Mongols and Ottoman
Turks.

Today, the Kurds form the largest ethnic group in the city — estimates put the region’s population
between 1.5 and 2 million, of which approximately 93% are Kurdish.

At the center of the city rests the Erbil Citadel, an ancient structure that dates back to 2,000 B.C.
The oval-shaped structure has developed as generations on generations have built houses and
homes upon one another. These homes were built out of mud clay bricks that were prone to
disintegration in the sun and rain.

Erbil has been the center of Kurdish culture in Iraqi Kurdistan, as well as Kurdish politics. The
Kurdistan Regional Government is based in the city, and the affairs of the region are governed
here.

Erbil Today

Erbil is also a governorate, one of three in Iraqi Kurdistan. Erbil is one of the safest cities in Iraqi
Kurdistan, despite the so-called Islamic State having advanced to less than 100 miles from the
outskirts of the city.

Erbil is known for its modern malls, ancient sites, and was appointed to be the 2014 Arab tourism
capital by the Arab Council of Tourism.
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Chapter Three

Methodology

In this study, blood pressure measurements were collected randomly from 40 students using both a
manual sphygmomanometer and an electronic blood pressure monitor, following the standard
clinical procedures described in Bates Guide to Physical Examination and History Taking by Lynn
S. Bickley (2017). Each student’s systolic and diastolic readings were recorded under resting
conditions to ensure consistency and minimize measurement variability. This method is commonly
used in clinical research to compare the accuracy between manual and automated blood pressure
devices (Pickering et al., 2005).
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The following results were obtained through systematic blood pressure measurements conducted
on 40 students from Noble Technical Institute in Erbil, Kurdistan Region of Iraq. Data collection
was performed using standardized clinical procedures to ensure accuracy and reliability of
measurements. Both manual sphygmomanometer and electronic blood pressure monitors were
utilized to capture comprehensive blood pressure readings from participants aged 18-28 years.
The study population consisted of both male and female students, with the majority reporting
healthy status and only one participant indicating a pre-existing blood pressure problem. All
measurements were taken under controlled resting conditions to minimize external factors that
could influence blood pressure readings. The data presented represents a cross-sectional analysis
of blood pressure patterns among young adults in the local academic population, providing

Chapter Four

Results

insights into the baseline cardiovascular health status of this demographic group.

# Gender Age Health Pressure
1 Male 21 Healthy 12/6
2 Female 28 BP Problem 11/7.5
3 Male 25 Healthy 14/9
4 Female 21 Healthy 11/11
5 Female 21 Healthy 13/7
6 Female 28 Healthy 12/8
7 Female 23 Healthy 12/7
8 Female 19 Healthy 12/7
9 Female 24 Healthy 13/7
10 Female 24 Healthy 11/6
11 Female 22 Healthy 13/8
12 Female 20 Healthy 12/6
13 Male 21 Healthy 11/7
14 Male 20 Healthy 12/8
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15 Male 19 Healthy 12/8
16 Male 20 Healthy 11/8
17 Male 22 Healthy 11/7
18 Male 20 Healthy 11/6
19 Male 23 Healthy 12/7
20 Male 23 Healthy 12/8
21 Male 20 Healthy 12/8
22 Male 28 Healthy 11/6
23 Male 21 Healthy 12/8
24 Male 25 Healthy 13/6
25 Male 23 Healthy 11/5
26 Male 18 Healthy 11/8
27 Female 23 Healthy 12/6
28 Female 19 Healthy 12/8
29 Female 20 Healthy 11/10
30 Female 21 Healthy 11/6
31 Male 19 Healthy 11/6
32 Male 21 Healthy 13/8
33 Male 20 Healthy 12/6
34 Female 19 Healthy 11/7
35 Female 20 Healthy 12/8
36 Female 22 Healthy 12/8
37 Female 20 Healthy 11/8
38 Female 23 Healthy 11/7
39 Male 23 Healthy 11/6
40 Female 21 Healthy 12/7

13



Discussion

This study examined blood pressure measurements among 40 students at Noble Technical Institute in
Erbil, Kurdistan Region of Iraq, using both manual sphygmomanometer and electronic monitoring
devices. The results provide valuable insights into the blood pressure patterns among young adults in
an educational setting within the Kurdistan Region.

Blood Pressure Distribution and Classification

The majority of participants (97.5%, n=39) demonstrated blood pressure readings within the normal
range according to current American College of Cardiology/American Heart Association guidelines.
Only one participant (2.5%) reported having a pre-existing blood pressure problem, which aligns with
the expected low prevalence of hypertension in young adult populations typically ranging from 2-9%
in this age group.

The systolic blood pressure readings ranged from 110-140 mmHg, with most participants falling
within the 110-130 mmHg range. Diastolic readings varied from 50-110 mmHg, with the majority
between 60-80 mmHg. These findings are consistent with normal physiological variations expected in
healthy young adults aged 18-28 years.

Gender and Age Analysis

The study included 21 male participants (52.5%) and 19 female participants (47.5%), providing a
balanced gender distribution. The data suggests minimal gender-related differences in blood pressure
patterns within this cohort. With participants ranging from 18-28 years old, this study captures blood
pressure patterns during a critical transitional period from adolescence to early adulthood. The
predominance of normal blood pressure readings is expected given that hypertension typically
develops later in life, often after age 30.

14



Regional Context and Implications

The low prevalence of elevated blood pressure in this young adult population provides an

opportunity to implement preventive measures before the development of cardiovascular risk factors.

When compared to the broader Middle Eastern context referenced in the literature review,
particularly the Saudi Arabian study showing 26.1% hypertension prevalence in adults aged 30-70,
our findings demonstrate the expected lower prevalence in younger populations.

Methodological Considerations

The use of both manual sphygmomanometer and electronic blood pressure monitors strengthens the
reliability of the measurements. This dual-method approach helps minimize measurement errors and
provides more accurate baseline data. The resting conditions maintained during measurements
further enhance the validity of the results.

Study Limitations

Several limitations should be acknowledged. The relatively small sample size (n=40) limits the
generalizability of findings to the broader student population. The single-point measurement
approach cannot account for blood pressure variability over time or identify cases of masked
hypertension. Additionally, the study did not extensively examine lifestyle factors such as physical
activity, dietary habits, or stress levels that could influence blood pressure patterns.

15



Chapter Five

Conclusion

Blood pressure plays a crucial role in maintaining overall human health. Both high blood pressure
(hypertension) and low blood pressure (hypotension) can lead to severe health complications.
Hypertension increases the risk of heart disease, stroke, kidney failure, and vision loss, often without
noticeable symptoms, making regular monitoring essential. On the other hand, hypotension can cause
dizziness, fainting, and inadequate oxygen supply to vital organs.

To prevent these risks, adopting a healthy lifestyle is key. Regular physical activity, a balanced diet
low in salt and unhealthy fats, stress management, and routine check-ups help maintain optimal
blood pressure levels. Early detection and proactive management significantly reduce the chances of
life-threatening conditions, ensuring a longer and healthier life. Therefore, maintaining blood
pressure within a normal range is essential for overall well-being and disease prevention.

16



Recommendation

Clinical Practice Recommendations

1. Comprehensive Medication Management Protocol

Based on the research findings demonstrating the multisystem effects of hypertension, healthcare
providers should implement individualized medication protocols:

Primary Medication Categories:
Water Pills (Diuretics)
« Should be considered as first-line treatment for most patients with hypertension
« Thiazide diuretics like chlorthalidone and hydrochlorothiazide (Microzide) are particularly
effective
« Regular monitoring of potassium levels is essential due to increased urination
« For patients developing hypokalemia, potassium-sparing diuretics containing triamterene should
be prescribed
« Loop diuretics may be necessary for patients with concurrent heart failure or kidney disease
Angiotensin-Converting Enzyme (ACE) Inhibitors
« Recommend as excellent options for patients with cardiovascular risk factors
« Examples include lisinopril (Prinivil, Zestril), benazepril (Lotensin), and captopril
« These medications effectively relax blood vessels by blocking natural chemicals that cause vessel
narrowing
. Particularly beneficial for patients with diabetes or kidney disease
Angiotensin II Receptor Blockers (ARBs)
« Serve as excellent alternatives to ACE inhibitors, especially for patients who experience cough
with ACE inhibitors
« Include candesartan (Atacand), losartan (Cozaar), telmisartan, irbesartan, and olmesartan
« Work by blocking the action of vessel-narrowing chemicals rather than their formation
« Often well-tolerated with fewer side effects than ACE inhibitors
Calcium Channel Blockers
. Particularly effective for older adults and Black patients
« Include amlodipine (Norvasc), diltiazem (Cardizem, Tiazac), and others
« Help relax blood vessel muscles and may slow heart rate
« Critical Warning: Patients must avoid grapefruit products entirely, as they increase blood levels
dangerously
Beta-Blockers
« Metoprolol and carvedilol should be considered for patients with concurrent heart conditions
« Particularly useful for patients with history of heart attack or heart failure
« May be combined with other antihypertensive medications for optimal control

17



2. Combination Therapy Approach
Given that two or more blood pressure medications often work better than one:
« Implement systematic combination protocols starting with low-dose combinations
. Allow adequate time (4-6 weeks) to assess effectiveness before adjusting
« Consider fixed-dose combination pills to improve patient adherence
« Monitor for drug interactions, particularly with calcium channel blockers and grapefruit
3. Patient Education and Monitoring
Medication Adherence Programs:
« Develop comprehensive patient education materials about each medication class
« Establish regular follow-up schedules to monitor effectiveness and side effects
« Implement home blood pressure monitoring programs
« Create medication reminder systems and adherence tracking
Side Effect Management:

« Educate patients about expected side effects (increased urination with diuretics, potential cough

with ACE inhibitors)
« Establish protocols for managing common side effects
« Provide clear instructions about when to contact healthcare providers

Research Recommendations

4. Enhanced Data Collection and Analysis
Based on the study's methodology using 40 students:
« Expand sample size to include diverse age groups beyond college students (19-28 years)
« Include patients with established hypertension to better understand medication effectiveness
« Implement longitudinal studies to track blood pressure control over time
« Develop studies comparing medication adherence rates between different drug classes
5. Regional Health System Improvements
Given the study's focus on Northern Iraq and Kurdistan region:
« Establish hypertension screening programs in primary health care centers
« Develop culturally appropriate patient education materials in Kurdish and Arabic
« Train healthcare providers on current hypertension guidelines and medication management
« Create referral networks for complex hypertension cases
6. Public Health Initiatives
Prevention Programs:
« Implement community-based blood pressure screening programs
« Develop educational campaigns about hypertension risk factors
« Create workplace wellness programs focusing on blood pressure management
« Establish school-based programs to promote healthy lifestyle habits

18



Healthcare System Integration:
« Develop electronic health records systems to track blood pressure trends
« Implement clinical decision support tools for medication selection
« Create quality improvement programs to monitor hypertension control rates
« Establish patient registries for population health management

Technology Integration Recommendations

7. Digital Health Solutions
« Implement telemedicine programs for routine blood pressure monitoring
« Develop mobile applications for medication reminders and blood pressure tracking
. Create patient portals for accessing blood pressure readings and medication information
« Establish remote monitoring systems for high-risk patients
8. Healthcare Provider Training
Continuing Education Programs:
« Regular training on updated hypertension guidelines and medication protocols
« Education on cultural competency for treating diverse populations
« Training on patient communication and adherence counseling
« Workshops on interpreting blood pressure variability and patterns

Quality Improvement Recommendations

9. Performance Metrics
Establish key performance indicators including:
« Blood pressure control rates (<140/90 mmHg or <130/80 mmHg for high-risk patients)
« Medication adherence rates
« Time to blood pressure control after initiation of therapy
« Rates of hypertension-related complications
10. Long-term Monitoring and Evaluation
« Implement systematic follow-up protocols for all hypertensive patients
« Establish databases to track long-term outcomes and medication effectiveness
« Conduct regular audits of prescribing patterns and patient outcomes
« Create feedback mechanisms for continuous improvement of care protocols

19
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