OBESITY AS A PREDISPOSING FACTOR FOR DEVELOPMENT OF PEDIATRIC
HYPERTENSION IN CALABAR IN CALABAR MUNICIPALITY, CROSS RIVER
STATE, NIGERIA

Abstract

Aims: The study aimed to assess the prevalence of obesity in children, and to evaluate obesity as
a risk factor of hypertension among children obtaining treatment at the University of Calabar
teaching hospital.

Study design: the study adopted a descriptive cross-sectional survey design involving children
between 3 and 18years attending pediatrics clinic at the University of Calabar teaching hospital
was used to achieve the objectives of the study.
Place and Duration of Study:Study was conducted at the University of Calabar teaching hospital
Calabar, Cross River state, southern Nigeria between May 2023 and November 2023.
Methodology: data collection was carried out using the following instruments; (a) Semi-
structured questionnaire; for anthropometric measurements (the anthropometric measurements
were used to determine MBI of respondents) (b) Weighing balance and measuring tape; for
measuring the weight and height of respondents in kilogram (kg) and metre (m) respectively (c)
Digital blood pressure monitor; for measurement of respondents’ blood pressure. Data was
collected with the help of the research assistants on a daily basis for 6 weeks from the pediatric unit of the
hospital with two research assistants administering the gquestionnaire while the other took and recorded
anthropometric measurements.

Results: BMI percentile of53 (39.13%) respondents was 95" percentile and above, followed by
35(25.36%) at 5™ percentile, 28(20.29%) below 5™ percentile, and 22(15.94%) at 85™ percentile.
43(31.16%) respondents had elevated blood pressure of 120-129 mm Hg(systolic) and less than
80 mm Hg (diastolic) were recorded for 22(15.94%) and 25(18.12%) respondents respectively.
48(34.78%) respondents had blood pressure higher than 130/80 mm Hg indicative of
hypertension.

Conclusion: BP above 130/80 mm Hg indicated a positive correlation between childhood
obesity and pediatric high blood pressure.
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1. INTRODUCTION

Obesity is the predominant nutritional disorder among children and adolescents in the United States and
other regions. A considerable percentage, around 21-24%, of American children and adolescents are
categorized as overweight, and an additional 16-18% are classified as obese. The occurrence of obesity is
noted to be highest within specific ethnic groups [1]. The definition of child obesity commonly relies on
the body mass index (BMI) percentile, which evaluates body fat based on a child's weight and height. If a
child's BMI is equal to or exceeds the 95th percentile for their age and sex, as determined by growth
charts established by health organizations, they are typically considered to be obese [2]. The BMI,
although not flawless, is a continuous measure of body fatness that takes into account body size and can



be easily and reliably quantified in clinical settings [1]. It closely correlates with total body fat (TBF),
which is estimated using dual-energy x-ray absorptiometry (DEXA) scanning in overweight and obese
children. Normal BMI values vary depending on age, sex, and pubertal status [3]. Consensus committees
have suggested that children and adolescents should be considered overweight or obese if their BMI
exceeds the 85th or 95th percentiles, as determined by curves derived from the 1963-1965 and 1966-1970
NHANES, or exceeds 30 kg/m2 at any age [4].

Throughout childhood and adolescence, excess fat accumulates when the total intake of energy surpasses
the total energy expenditure. This energy imbalance can arise from excessive energy intake and/or
reduced energy expenditure, the latter of which is often a consequence of a sedentary lifestyle. This
sedentary behavior is particularly associated with excessive television viewing, excessive computer use,
and inadequate physical activity. During infancy, excess fat deposition occurs when there is an
overabundance of energy provided, especially when there is an alteration in the protein-to-energy ratio.
This is frequently observed when feedings are supplemented with additives such as carbohydrates, while
the fat and protein content remains the same. Additionally, one study found a higher incidence of obesity
in infants who were introduced to solid foods by 4 months of age [5].

Childhood obesity predisposes children to insulin resistance, type 2 diabetes, hypertension,
hyperlipidemia, liver and renal disease, and reproductive dysfunction. Moreover, it increases the risk of
developing obesity and cardiovascular disease in adulthood [6]. A study by [7] demonstrated a significant
association between low cardiorespiratory fitness, reductions in fitness over time, and weight gain in
children aged 6-15 years, as well as an increased risk of being overweight. Analyses conducted on a
cohort of 902 schoolchildren revealed higher waist circumference and disproportionate weight gain over a
12-month follow-up period in children with low cardiorespiratory fitness. The 12-month risk of being
classified as overweight was 3.5 times higher in youth with low cardiorespiratory fitness compared to
their fit peers [7].

Reductions in cardiorespiratory fitness exhibited a significant and independent correlation with increasing
BMI. In obese adolescents, the presence of low levels of cardiorespiratory fitness has also been linked to
elevated depressive symptoms [8]. It is hypothesized that insufficient sleep in young children is
associated with an increase in BMI, and this association is believed to be unrelated to other confounding
variables such as diet and physical activity [9]. Additionally, available data suggests that over a span of
five years, an increase in BMI among overweight children aged 6 to 11 is associated with a rise in both
systolic and diastolic blood pressure, as well as a decrease in sleep duration [10].

Raised blood pressure is a widely acknowledged risk factor for cardiovascular diseases and chronic
kidney disease on a global scale [11-13]. Furthermore, hypertension significantly contributes to both
mortality and disability [12]. Previous evidence from both pathophysiology and epidemiology has
indicated that childhood hypertension is linked to essential hypertension in adulthood, as well as negative
cardiovascular events throughout an individual's lifetime [14-16]. The measurement of childhood
hypertension is relatively complex and unstable when compared to that of adulthood hypertension [17,
18]. The prevalence of elevated blood pressure in children, defined as a systolic blood pressure (SBP) or
diastolic blood pressure (DBP) equal to or greater than the 95th percentile based on sex, age, and height,
has been suggested to exhibit a sustainable decrease of 53.7% in the second visit and 77.7% in the third
visit when compared to the initial visit [19]. In light of this, the fourth report from the National High
Blood Pressure Education Program (NHBPEP) Working Group in the United States has recommended
that childhood hypertension be confirmed as high blood pressure on at least three separate occasions, and
that the thresholds for high blood pressure should simultaneously account for variations in age, sex, and
body size [17].



Speaking from the standpoint of public health, reliable estimations of the prevalence of childhood
hypertension are essential in informing appropriate prevention and treatment strategies, as well as
evidence-based allocation of healthcare resources and policy development [20]. Despite the existence of a
substantial body of research that has examined the prevalence of hypertension in children and adolescents
[21, 22], there has been a limited synthesis of global prevalence estimates for childhood hypertension.
The objective of the present study was to evaluate the prevalence of obesity in children and to assess
obesity as a risk factor for hypertension among children receiving treatment at the University of Calabar
Teaching Hospital.

1.2 Childhood Obesity and health consequences

The issue of obesity among children and adolescents has gained significant prominence in the medical
field. Data from national surveys conducted between the 1960s and 1990s reveal a steady increase in the
prevalence of overweight children, rising from 5% to 11%][23]. Researcher also established a link
between the surge in obesity rates and an imbalance between energy intake and expenditure, with a
positive energy balance closely associated with lifestyle choices and dietary preferences [23].
Furthermore, there is mounting evidence suggesting that an individual's genetic background plays a
crucial role in determining the risk of obesity.

Studies have indicated that body mass index (BMI) is heritable to a significant extent, accounting for 25-
40% of the variability [24]. However, genetic susceptibility alone is insufficient to influence weight, as it
must be combined with environmental and behavioral factors [25]. Genetic factors only account for less
than 5% of childhood obesity cases [24]. Therefore, while genetics may contribute to obesity
development, it is not the primary cause for the alarming rise in childhood obesity rates. Researchers have
also explored the possible influence of basal metabolic rate, which refers to the body's energy expenditure
during rest. Basal metabolic rate accounts for 60% of total energy expenditure in sedentary adults. It has
been hypothesized that individuals with obesity may have lower basal metabolic rates. However,
variations in basal metabolic rates are unlikely to be responsible for the increasing prevalence of obesity
[26].

The escalating epidemic of pediatric obesity has raised significant concerns about its management and
associated complications. While prevention should ideally be the main strategy, it can be challenging to
identify children at risk of obesity before they become overweight. Even with effective preventive
measures, it is expected that many children will still become overweight and require treatment to prevent
long-term consequences such as cardiovascular morbidity and mortality [27]. The prevalence of obesity,
diabetes, and other nutrition-related chronic diseases is progressively rising. Developed countries have
reported the highest prevalence rates of childhood obesity, but developing countries are also experiencing
an increase [28].

Comeparatively, females are more prone to obesity than males. This is apparently due to inherent
hormonal differences [29]. It is now evident that the development of Type 2 Diabetes and Coronary Heart
Disease begins in childhood, with childhood obesity serving as a significant contributing factor [30]. Over
the past four decades, there has been a remarkable surge in the number of children affected by obesity,
particularly in developed nations. Recent studies conducted in various parts of India within the last decade
have also shown a similar trend [31-36]. However, this perspective has been challenged in recent years,
and it is now regarded as a distinct manifestation of the global malnutrition problem [23].



Given the increasing prevalence of obesity in children, it is accurate to assert that childhood hypertension
has experienced an epidemiological shift. The conventional belief has been that hypertension in children
is a relatively uncommon condition primarily linked to renal disease. However, in reality, secondary
hypertension in children caused by renal disease has become significantly less frequent compared to
primary hypertension [37]. Additionally, it has been observed in a substantial pediatric hypertension
practice that the typical patient demographic has transformed into an otherwise healthy adolescent with
obesity and an amalgamation of the cardiovascular risk factors associated with obesity. These risk factors
include a familial history of hypertension and an ethnic predisposition to hypertensive disease.

1.3 Health implications childhood hypertension

Hypertension has been defined as the state in which blood pressure (BP) surpasses a threshold that, when
lowered, reduces the cardiovascular risk associated with elevated BP. This threshold, as traditionally
reported, has been documented as 140/90 mmHg in adults [38]. The interpretation of BP values in
children is influenced by factors such as age, height, and gender. For children, the widely accepted
definition of hypertension is characterized by BP values exceeding 95% of the expected BP for their age,
gender, and height [39]. In contrast to adults, where essential hypertension is prevalent, children can
exhibit both secondary and essential (primary) hypertension. Primary hypertension is notably influenced
by factors such as birth weight, maturity at birth, heredity, and diet, while secondary hypertension is
influenced by renal abnormalities, coarctation of the aorta, medications, and neoplasm [40].

Presently, hypertension is recognized as the foremost risk factor for morbidity and mortality on a global
scale, contributing to 182 million disability-adjusted life years and 10.4 million deaths annually [41].
Hypertension associated with obesity arises from a multifaceted interplay between various mechanisms,
including inappropriate activation of the sympathetic nervous system (SNS) and the renin-angiotensin-
aldosterone system (RAAS), adipocyte dysfunction, and impaired pressure natriuresis. This condition is
further exacerbated by physical compression of the kidneys [42]. It is crucial to acknowledge the increase
in RAAS and SNS activation in obesity-related hypertension, as it has implications for the treatment of
patients with this condition. Importantly, in obesity, the serum levels of nearly all components of RAAS
are elevated, and the amount of adipose tissue present determines the relative quantity of circulating
angiotensinogen and angiotensin Il [43]. Weight loss, the primary treatment approach for individuals with
obesity-related hypertension, leads to a reduction in SNS activity, which directly affects arterial pressure
by decreasing peripheral vasoconstriction and indirectly affects arterial pressure by improving pressure
natriuresis, resulting in lower intravascular volume. Additionally, weight loss leads to a decrease in renin
release from the kidney [44].

Obese children face a significantly elevated risk of cardiovascular diseases (CVD). A study conducted by
[45] discovered that these children exhibit higher systolic and diastolic blood pressure (BP) and greater
evidence of dyslipidemia and insulin resistance. In fact, 70% of obese children have at least one CVD risk
factor, and 39% have two or more. These CVD risk factors, in conjunction with obesity, not only
contribute to heart diseases during childhood but also increase the prevalence of CVD risk factors in
adulthood, leading to elevated CVD morbidity and mortality rates [46-50].

In addition, the significance of primordial and primary prevention in achieving cardiovascular disease
(CVD) risk reduction among young individuals has been emphasized by the American Heart Association
and the American Academy of Pediatrics (AAP) [51,52]. A crucial element of this strategy involves
regular screening for elevated blood pressure (BP) and hypertension in children. The prevailing guidelines
advocate for annual BP measurements in all children aged 3 years and above. Any elevation in BP should



be confirmed through repeated measurements, and a diagnosis of hypertension should be assigned to any
child with a sustained elevation at or above the 95th percentile when measured by manual auscultation.
Furthermore, all children diagnosed with hypertension should undergo evaluation for a potential
secondary cause [53].

1.4 Treatment Approach to Obesity-Related Hypertension

Regarding the treatment approach to obesity-related hypertension, the primary focus for all children
should be on achieving a healthy weight and adopting a lifestyle that promotes heart health. The AAP
recommends a staged approach to obesity treatment, with weight loss being recommended for children
aged 6 years and above when their BMI falls within the obese category, and weight maintenance being
advised for growing children with a BMI within the overweight category [54]. Weight loss is especially
critical for children with obesity-related hypertension as it addresses the underlying causes, improves
comorbidities, and reduces sympathetic nervous system activation, thereby leading to a reduction in BP
[44]. Numerous studies conducted on overweight and obese children aged 6 to 16 years have
demonstrated the effectiveness of weight loss in lowering BP. These studies incorporated various
interventions such as diet, physical activity, education, and counseling, and resulted in a decrease in
systolic blood pressure (SBP) by 6 to 16 mmHg over periods of 5 to 12 months [55, 56, 57].

Changesin diet are also crucial in the treatment of obesity-related hypertension. In 2011, the American
Academy of Pediatrics published updated dietary recommendations specifically for hypertension
treatment [52]. Regardless of the stage or etiology of hypertension, hypertensive children should follow
the cardiovascular health integrated lifestyle diet and the dietary approaches to stop hypertension (DASH)
eating plan. This eating plan includes increasing the consumption of fresh vegetables, fruits, and low-fat
dairy products, reducing carbohydrate, fat, and processed sugar intake, and limiting or avoiding sugar-
sweetened beverages. Additionally, it is important to encourage the intake of foods high in dietary fiber
content. Avoiding sugar-sweetened beverages can also contribute to weight loss in children and has been
independently associated with a reduction in BP in adults [44]. Studies conducted in 2012 on two
randomized controlled trials involving overweight/obese children and normal-weight children
respectively, demonstrated that the elimination of sugar-containing beverages led to a decrease in weight
and measures of adiposity [58, 59].

1.5 Pharmacologic Therapy approach

The therapeutic approach to treating hypertension in children with obesity should encompass lifestyle
modifications. In certain cases, the addition of an antihypertensive medication may be necessary for
effective treatment of hypertension. According to [53], children who exhibit symptoms of hypertension
and have an underlying cause, such as secondary etiology, type 1 or type 2 diabetes, or end-organ damage
like left ventricular hypertrophy, should all be prescribed an antihypertensive medication. Moreover,
children who continue to have hypertension after implementing a heart-healthy lifestyle for 6-12 months
should also be prescribed medication to lower their blood pressure while they simultaneously focus on
weight loss and lifestyle changes.

When selecting a medication, it is crucial to consider the underlying cause of hypertension and address
any coexisting conditions. [60] suggests that since the activation of the renin-angiotensin-aldosterone
system (RAAS) is a primary mechanism by which obesity contributes to elevated blood pressure and



hypertension, angiotensin converting enzyme inhibitors (ACEi) or angiotensin receptor blockers (ARB)
would be appropriate initial choices for treating obesity-related hypertension in children.

2. MATERIALS AND METHODS

This study was conducted in Calabar Municipality, in Cross River State, southern Nigeria, which lies
between latitude 5° 45 and 5° 75 North of the Equator and longitude 8° 30 and 8° 42 East of the
Greenwich Meridian. Temperatures are relatively constant throughout the year with average high
temperatures ranging from 25.8 °C/78.5 °F and a low temperature of 23.8 °C. It has an area of
142km? and a population of 179,392 as at the 2006 census. It is a traditional fishing communitytypical of
the Efik people who are the original and major occupants of the area. Major economic activity of the
indigenous people include fishing and the making of fishing nets and construction of canoes. Although
industrialization has led to the offshoot of other occupations with civil service as a leading occupation of
the people. A descriptive cross-sectional survey design involving children between 3 and 18years
attending pediatrics clinic at the University of Calabar teaching hospital was used to achieve the
objectives of the study.The study population was the 403 pediatric obese and/or hypertensive
pediatric patients presenting at the booking pediatrics clinic at University of Calabar teaching
hospital during the period of this study.

2.1 Sample size and sampling Technique

The sample size was determined statistically by applying the population proportion sample size
determination formula:

n = Z?pq/d?

This was concluded by using previous study that assumed children age 3 - 18years with obesity,
at the risk of hypertension are 90.0%, and an estimated difference between the actual proportion
and the research value to be 0.05 at 95% confidence level n=z2p (1-p)/d? sampling distribution of
proportion theory.

where;

n = minimum sample size

Z = standard normal deviation at 1.96

p = prevalence rate 90%

q=1-p(2-0.90)=0.1

d = precision at 0.05

Then,
n=(1.96 x 1.96 x 0.9 x 0.1)/0.0025
n=138

Inclusion Criteria: Children of all gender between ages of 3 and 18 years, with BMI exceeding
the 85th or 95th percentiles participated in the study.

Exclusion Criteria: The under five children, and children within the specified age limits who
have BMI not exceeding the 85th or 95th percentiles were all excluded.

2.2 Instruments for data collection
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Questionnaire: semi-structured questionnaire for anthropometric measurements was used to
collect data for the study. It consists of Section A (socio- demographic characteristics of parents
and children), Section B (on evaluation of obesity and hypertension status of respondents).

Tanita WB-800S Digital Physician Scale and measuring tape:these were used for measuring
the weight and height of respondents in kilogram (kg) and metre (m) respectively. The
anthropometric measurements were used to determine MBI of respondents.

The A&D Medical UA-767F blood pressure monitor: for measuring blood pressure of
respondents.

Validity the instrument for the study was validated by two experts in pediatrics medicine from
University of Calabar Teaching Hospital and in Measurement and Evaluation from University of
Calabar.

Reliability: this was obtained by Test-retest method. The questionnaire was pre-tested on 10
respondents similar to target respondents. The structured questionnaire was then be rephrased in
relation to the responses from the respondents.

2.3 Data collection procedure

Week 1: Three research assistants were trained by the researcher for on the study objectives,
purpose and interviewing techniques based on the research instrument. The training included
demonstrations and practice in obtaining anthropometric measurements.

Week 2- 8: Data was collected with the help of the research assistants on a daily basis from the
paediatric unit of the hospital with two research assistants administering the questionnaire while
the other one took anthropometric measurements.

2.4 Method of data analysis

Data were analysed using SPSS version 20. Descriptive statistics of frequency and percentage
were used in the study.

3. RESULTS AND DISCUSSION

3.1 Socio-demographic characteristics of respondents

Results on Table 1 shows most respondents fall within 15-18 years age group (40, 28.98%). This
was closely followed by 7-10 years (39, 28.26%), 3-6 years (31, 22.46%), and respondents
within 11-14year age group (28, 20.29%). More than half (88, 63.77%) of respondents’ parents
have tertiary education, 28 (20.28%) have primary education, and 22 (15.94%) have studied to
secondary education level. Table 1 equally revealed that most parents (97, 70.29%) were
married, 30 (21.74%) were either divorced or widowed, and 11 (7.97%) were single mothers.



More than half of respondents’ parents were employees (87, 63.04%), 41(29.71%), 10 (7.25%)
were small business owners.

Table 1: Sociodemographic characteristics of preeclampsia respondents

S/N Variables Frequency Percentage
(%)
1. Age range(years)
3-6 years 31 22.46
7-10 years 39 28.26
11-14years 28 20.29
15-18years 40 28.98
138 100
2. Parental
Education Level 28 20.28
Primary 22 15.94
Secondary 88 63.77
Tertiary 138 100
3. Parent’s Marital
Status 11 7.97
Single 97 70.29
Married 30 21.74
Divorced or 138 100
Widowed
4. Occupation
Unemployed 41 29.71
Employee 87 63.04
Small Business 10 7.25
138 100

Source: Field work (2023)

3.2 Prevalence of obesity among children receiving treatment at University of Calabar
teaching hospital

Table 2 displays results on prevalence of obesity among children receiving treatment at the
University of Calabar teaching hospital. 56 (40.58%) out of 138 respondents affirmed to history
of obesity in their respective families, while family history of obesity was not applicable to 82
(59.42%) of respondents. 61 (44.20%) of children participants were already diagnosed with
obesity by a health care professional. BMI percentile of 53 (39.13%) respondents was 95"
percentile and above, followed by 35(25.36%) at 5™ percentile, 28(20.29%) below 5" percentile,
and 22(15.94%) at 85™ percentile.

Table 2: Assessment of obesity prevalence among children
| SIN | Items | Description | Frequency | Percentage (%) |




1. | There is family history of Yes 56 40.58
obesity No 82 59.42
138 100
2. | My child has been Yes 61 44.20
diagnosed with obesity by No 77 55.80
a health care professional 138 100
3. | There are current efforts to Yes 59 42.75
manage the child's weight No 79 57.25
138 100
4. | BMI percentile Less than 5™ 28 20.29
percentile
5™ percentile 35 25.36
85™ percentile 22 15.94
95™ percentile and 53 39.13
above
138 100

Source: Field work (2023)

3.3 Blood pressure of obese children receiving treatment at University of Calabar teaching
hospital

Results on Table 3 show three categories (normal, elevated, and hypertension) of respondents’
blood pressure measurement. Normal blood pressure (less than 120/80 mm Hg) was recorded
for 43(31.16%) respondents, elevated blood pressure of 120-129 mm Hg(systolic) and less than
80 mm Hg (diastolic) were recorded for 22(15.94%) and 25(18.12%) respondents respectively.
48(34.78%) respondents had blood pressure higher than 130/80 mm Hg which signifies
hypertensive condition. Results also revealed the existence of family history of hypertension
among 68(49.28%) respondents. 59(42.75%) out of 138 respondents had positive diagnosis for
hypertension.

Table 3 Blood pressure assessment of obese children

| SIN | Items | Description | Frequency | Percentage (%) |




1. My child’s blood pressure | Yes 89 64.49

has been measured in the No 49 35.51
last 3 months 138 100
2. Recent blood pressure Less than 120/80 | 43 31.16
measurement mm Hg — normal
BP
120-129 mm 22 15.94
Hg(Systolic) —
elevated BP 25 18.12
less than 80 mm
Hg (Diastolic) - | 48 34.78
elevated
higher than 138 100

130/80 mm Hg -
Hypertension

3. There is history of Yes 68 49.28
hypertension in my family | No 70 50.72

138 100
4. My child been diagnosed | Yes 59 42.75
of hypertension by a health | No 79 57.25

care professional 138 100

Source: Field work (2023)

3.4 Discussion

The prevalence of obesity and hypertension has been steadily increasing among children. Both of
these conditions are associated with a higher risk of cardiovascular disease and have a long-term
impact, leading to a greater prevalence of heart disease and mortality in adulthood. The body
mass index (BMI), a crucial anthropometric measure of weight and height, provides an unbiased
indication of obesity. Since children and teenagers are still growing, the ranges for height,
weight, and BMI differ based on age and gender. Consequently, BMI values need to be
compared to those of other children of the same age and gender. The majority of participants in
this study were adolescents aged 15-18 years, closely followed by children aged 7-10 years. This
finding aligns with the European Youth Heart Study, which suggests that obesity is more likely
to occur during specific stages of life, such as early childhood (5-7 years) and adolescence [1].
The accumulation of excess fat during childhood and adolescence is a result of an energy
imbalance, where energy intake surpasses energy expenditure. This imbalance can arise from
excessive energy consumption and/or reduced physical activity, which is often associated with a
sedentary lifestyle characterized by excessive television viewing, computer use, and limited
physical activity. In infants, excess fat deposition occurs when there is an excessive supply of
energy, particularly when the protein-to-energy ratio is altered. This is frequently observed when
feedings are supplemented with carbohydrates or fat while maintaining the same protein content.
However, these findings contradict the results reported by [5], who noted an increased incidence
of obesity in infants weaned to solid foods by 4 months of age.



The results of this study indicate that 53 respondents had a BMI percentile above the 95th
percentile, indicating a high prevalence of obesity. Additionally, there was a positive correlation
between family history and BMI percentile, with 40.58% of respondents reporting a family
history of obesity. A similar study [61] on families and obesity found that children of overweight
parents have an 80 percent likelihood of also being overweight. The influence of weight on
genetics and family environment was highlighted in previous research [62], although it was
noted that genetics only account for a small portion of this 80 percent chance. [63] supports the
notion that a family history of obesity and cardiometabolic diseases are crucial risk factors for
the early onset of obesity in childhood and are associated with the severity of obesity.

Blood pressure measurements of obese participants revealed that 48 out of 138 respondents
(34.78%) had blood pressure levels higher than 130/80 mm Hg, indicating a link between obesity
and hypertension. This finding is consistent with the research conducted by [6], which explains
the relationship between excess adiposity and elevated blood pressure. It is estimated that obesity
contributes to 65-78% of cases of primary hypertension. The mechanisms underlying the
relationship between obesity and hypertension are complex and involve factors such as
sympathetic nervous system overactivation, stimulation of the renin-angiotensin-aldosterone
system, changes in adipose-derived cytokines, insulin resistance, and structural and functional
renal changes.

Conclusions

Hypertension has been shown by researchers to increase with obesity in children worldwide.
Studies have revealed that weight and hypertension are closely related, and obesity-related blood
pressure is a major risk factor for CVDs in societies around the globe. In the present study,
elevated systolic BP of 120-129 mm Hg, and diastolic BP of < 80 mm Hg among obese
respondents were indicative of possible onset of hypertension. While BP higher than 130/80 mm
Hg indicated a positive correlation between childhood obesity and pediatric high blood pressure.

Consent:

Guardians of participants were informed about the purpose of the study. Informed consent was
obtained from the participants in the study and confidentiality was maintained by assuring
security and privacy to all participants after being educated on the study and its objectives.
Participation in the project was however voluntary.
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