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Keywords: Overweight Overweight and obesity have emerged as significant global health
Obesity, Cardiovascular concerns, with their prevalence escalating to epidemic proportions. In
Diseases, Global Health, many developing countries, these conditions are mistakenly perceived
Chronic Diseases as indicators of affluence and well-being, despite their substantial

health risks (Qorbani et al., 2013). Obesity, characterized by excessive
10.5281/zen0do.13132675 fat accumulation, is a complex condition resulting from an interplay of

environmental factors, genetic predisposition, and behavioral patterns.
It is strongly linked to an increased risk of several chronic diseases,
including cardiovascular disorders, diabetes, and other systemic
conditions (Yang and Kelly, 2007). This growing health crisis
contributes to a heightened burden of cardiovascular diseases, strokes,
and premature mortality worldwide (Qorbani et al., 2013). Addressing
the multifaceted nature of obesity requires comprehensive strategies
that integrate public health initiatives, behavioral changes, and
environmental modifications to mitigate its impact and improve overall
health outcomes.

INTRODUCTION

Overweight and obesity have become a global epidemic obesity are erroneously taken as a sign of good living in
contributing to the increasing burden of cardiovascular developing countries (Qorbani et al., 2013). It has been
diseases, strokes, and premature deaths worldwide opined that obesity will almost always put the victims at
(Qorbani et al., 2013). Unfortunately, overweight and health risks (de Onis et al., 2010). Obesity is caused
by interaction of environmental factors, genetic predisposition and human behavior; and is associated with an
increased risk of numerous chronic diseases, ranging from cardiovascular diseases, diabetes and other systemic
diseases (Yang and Kelly, 2007).

Adolescents are older children with peculiar characteristics and a unique transitional stage marked by physical
and psychological developments that span from puberty to legal adulthood (Ogden et al., 2012). Adolescence
stage is characterized by lifestyle and behavioral changes and adoption of poor nutritional lifestyle at this stage
could lead to malnutrition especially overweight and obesity which tends to track into adulthood (de Onis et al.,
2010; Nguyen et al., 2010). Overweight and obesity are associated with diverse morbidities (de Onis et al., 2010),
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hence the need to forestall the rising trend. Complications of obesity in adolescents can occur both in the short
term and in the long term. Some of these complications earlier thought to be long-term issues, which will only
occur in adults, have now been shown to occur in children (Lackland, 2014).

The elevation of blood pressure with age is adduced to increasing peripheral resistance in arterial vessels and
cardiac output (Gahagan, 2011). Cardiac output, stroke volume and blood volume all increase with increased body
weight (Gahagan, 2011). Excessive body fat and hypertension are some of the major risk factors for coronary
heart disease (Lackland, 2014). There is a linear trend in blood pressure with age and there is a positive correlation
between body mass index and blood pressure (Lackland, 2014; Gahagan, 2011; Saunders et al., 2013).

Many studies have been done both in developed and some developing countries in order to explore the association
between overweight/obesity and blood pressure (Nwaiwu and Ibe, 2014; Oduwole et al., 2012). Some of these
studies established a strong relationship between elevated blood pressure and obesity (Qorbani et al., 2013; de
Onis et al., 2010). However, the association between elevated blood pressure and obesity has not been thoroughly
studied among adolescents in Nigeria. This study, therefore, attempted to document the burden of overweight and
obesity as well as determine the relationship between overweight/obesity and blood pressure among school-aged
adolescents in Owo Local Government Area, Nigeria.

MATERIALS AND METHODS

The study was conducted among secondary school students in Owo Local Government, Ondo State, Nigeria.
Owo is located in South-western Nigeria, at the southern edge of the Yoruba Hills and at the intersection of roads
from Akure, Kabba, Benin City and Siluko. Owo Local Government lies on longitude 5° 35 E and latitude 7° 11’
N with a population of 218,886 and it has eleven wards which cut across Owo and surrounding towns (Aralepo,
2013).

This is a cross-sectional school-based study conducted between 5% of April, 2017 and 30" of June, 2017. Ethical
approval with registration number FMC/OWO/380/VOL.XLVI/139 was obtained from the Federal Medical
Centre, Owo, Ondo-State. Permission was obtained from the principals/proprietress of selected schools. Written
informed consent was obtained from the parents/guardians of each eligible child and assent was also obtained
from each recruited child. The respondents were assured of the confidentiality of the information given and the
data collected were entered and kept in a password protected computer.

One thousand school-aged adolescents aged 10—18 years were recruited for the study using a multistage sampling
method. The number allocated to each group of students was determined using the formula »/N % 1,000, where n
is the number in each group and N is the total number of students (Suresh and Chandrashekara, 2012). There were
33 secondary schools in Owo LGA, comprising 18 public and 15 private secondary schools. Consenting
adolescents filled a pretested semi-structured questionnaire which was distributed consecutively during the break
period and was filled at their convenience. World Health Organization classification of adolescents was used in
classifying the adolescents into early (10 — 13 years), middle (14 — 16 years) and late (17—18 years) adolescence
(Christie and Viner, 2005).

Height (in centimeters) was measured with Leicester® stadiometer. The subjects stood erect, barefooted, feet
together, chest out and looking horizontally straight ahead with the heel, buttock, and occiput touching the vertical
plane of the instrument (Frankfort plane) (McIntosh and Campbell, 2003). The measurement was taken to the
nearest 0.1 cm.

Weight (in kilograms) was measured using the analog weighing scale by SECA®, Great Britain with the
participants wearing only school uniform and no shoes. The scale was standardized before each measurement by
ensuring the indicator returned to the zero mark. Also, commercially sold metals with known weights were used

at weekly intervals for standardization and readings were measured to the nearest 0.1 kg.
pg. 22



American Research Journal of Nursing and Health Sciences (ARJNHS) Vol. 10 (3)

Body Mass Index (BMI) was estimated by dividing the measured weight in kilograms by the square of the height
in meters (kg/ m?). The BMI was grouped into underweight, BMI below 5™ percentiles; normal weight, BMI from
5™ to 84 percentiles; overweight, BMI of 85" and less than 95" percentiles and obesity, BMI of equal to or
greater than 95" percentile using Centers for Disease Control and Prevention (CDC) BMI-for-age chart (Magarey
et al., 2003).

Resting blood pressure (mmHg) was taken for all the subjects using the right arm after a ten- minute resting period
having allowed the subjects to sit with legs uncrossed and feet standing on a firm surface (National Institute of
Health, 2005). An Accoson® mercury sphygmomanometer with an appropriate bladder cuff was applied evenly
and firmly about 2.5 cm above the antecubital fossa. The cuff bladder width was 40% of the arm circumference
measured at a point midway between the acromion and the olecranon and the bladder length covering 80 to 100
percent of the arm circumference. The cuff was inflated rapidly and deflated slowly. A Littman’s classic II
Pediatric stethoscope bell was used for auscultating the Korotkoff sounds during deflation.

Systolic and diastolic blood pressure values were taken at the 1% and 5" Korotkoff sounds respectively. All
subjects had two readings taken 5 min apart after the initial blood pressure trial run which was to secure subjects’
confidence. The average reading was then taken to the nearest 2 mmHg. Blood pressure percentile was deduced
and was then classified according to the recommendations of the National Blood Pressure Education Program
into normal (<90™ percentile); pre-hypertension (> 90" to < 95 percentile); hypertension (> 95 percentile)
(National Institute of Health, 2005).

Data were analyzed using the statistical package for social sciences (SPSS) software version 20 (SPSS Chicago
Inc., IL, USA, Released 2011). Body Mass Index and BMI percentiles were generated using the Nutstat
component of the Epi Info software (Jebb et al., 2004). The software uses 2000 CDC growth charts for boys and
girls. Values and the results were expressed as means, standard deviation for continuous variables and as
proportions and percentages for categorical variables. Data were compared among the non-overweight,
overweight and obese using bar chart, tables and figures. Inferential statistics was done using Chi-square and
Student’s t-test for categorical and continuous variables respectively. Correlation of blood pressure with
overweight and obesity was also done to know the strength of association. Logistic regression was used to
examine the association between overweight and obesity and the blood pressure that were significantly associated
with it. Analyses with probability value p less than 0.05 were taken as statistically significant.

Table 1. Demographic distribution of the subjects.

Male; n (%) Female; n (%) Total n (%)
Demographic-characteristies
(n =500) (n =500) (n=1000)
Age group (years)
10-13 206 (47.6) 227 (52.4) 433
(100.0)
14-16 200 (50.9) 193 (49.1) 393
(100.0)
17-18 94 (54.0) 80 (46.0) 174
(100.0)
Religion
+ includes Hausa, Igalas, Ebira, Tivs; Km = kilometer.
RESULTS
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Christianity 440 (50.9) 424 (49.1) 864
(100.0)
Islam 59 (44.0) 75(56.0) 134
(100.0)
Traditional worshipper 1 (50.0) 1 (50.0) 2 (100.0)
Tribe
Yoruba 418 (50.6) 408 (49.4) 826
(100.0)
Igbo 51(54.3) 43(45.7) 94
(100.0)
Others” 31(38.8) 49(61.3) 80
(100.0)
Type of schools
Private 160 (50.0) 160 (50.0) 320
(100.0)
Public 340 (50.0) 340 (50.0) 680
(100.0)

Distance covered to school (km)
<1 223 (46.1) 261 (53.9) 484 (100.0)
>1 277 (53.7) 239 (46.3) 516 (100.0)

A total of 1000 school-aged adolescents were recruited during the study period comprising 500 each of males
and females giving a male to female ratio of 1:1. Table 1 shows the demographic characteristics of the adolescent.
All the subjects recruited were aged between 10 and 18 years with a mean =+ standard deviation (SD) of 14.05+1.98
years while the modal age was 17 years. Four hundred and thirty—three (43.3%) of the subjects were aged 10
— 13 years, of whom 206 (47.6%) were males and 227 (52.4%) were females. Six hundred and eighty (68.0%) of
the subjects attended public schools while the remaining were from private schools.

Nutritional classification of the subjects showed that the prevalence of overweight was 4.1% while that of obesity
was 1.3%. Twenty-two (53.7%) of the 41 overweight subjects were females while seven (53.8%) of the 13 obese
subjects were females. This gender-related difference in the prevalence of overweight and obesity was statistically
significant (y>=19.733, p = 0.001), as seen in Table 2.

The mean systolic blood pressure (SBP) for the 1000 subjects was 107.20+13.04 mmHg with the range of 52 -
165mmHg and mean diastolic blood pressure (DBP) was 68.334+ 10.46 mmHg with the range of 40 — 100mmHg.
The mean SBP was significantly higher among females (108.48+12.94 mmHg) with the range of 52-165mmHg
compared to males (105.93+13.02 mmHg) with the range of 62-160mmHg (p = 0.002, 95% CI:12.31-13.84). The
mean DBP was higher among females (68.92+10.44 mmHg) with the range of 41-100mmHg compared to males
(67.73£10.47 mmHg) with the range of 40-100 mmHg; however this was not statistically significant (p

=0.072; 95% CI: 10.05-10.91).
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Table 2. Sex and nutritional classification of the subjects.

Nutritional status Male; n (%) Female; n (%) Total n (%)
(BMI)

Normal weight 337 (63.3) 391 (36.7) 728 (100.0)
Underweight 138 (46.3) 80 (53.7) 218 (100.0)
Overweight 19 (46.3) 22 (53.7) 41 (100.0)
Obesity 6 (46.2) 7 (53.8) 13 (100.0)
Total 500 (50.0) 500 (50.0) 1000 (100.0)

=19.733, p=0.001.

Table 3. Frequency distribution of blood pressure categories according to sex.

Blood pressure  Male; n Female; n Total; n (%) 2 p
(%) (%) X

SBP percentile

Normotensive 466 (51.5) 438 (48.5) 904 (100.0)

Pre-hypertensive 7 (25.9) 20 (74.1) 27 (100.0) 10.40 0.005

Hypertensive 27(39.1) 42 (60.9) 69 (100.0)

DBP percentile
Normotensive 473 (50.9) 456 (49.1) 929 (100.0)
Pre-hypertensive 6 (28.6) 15 (71.4) 21 (100.0) 5.39 0.072

Hypertensive 21(42.0) 29 (58.0) 50 (100.0)
SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure.
Sixty-nine (6.9%) of the subjects had systolic hypertension while 50 (5.0%) had diastolic hypertension. As seen
in Table 3, for the frequency distribution of blood pressure categories of the study subjects according to sex, a
significantly higher percentage of females had SBP values in the range of pre hypertension and hypertension than
males (x> = 10.40, p = 0.005). However, the higher proportion of females with DBP values in the range of

prehypertension and hypertension compared to males was not statistically significant (y~= 5.39, p = 0.072).

The mean SBP and DBP was significantly higher among male subjects who were pre-hypertensive (p = 0.006 and
p = 0.025 respectively), as shown in Table 4.

Table 5 shows the mean blood pressure of the study subjects in relation to sex and nutritional status. The mean
systolic and diastolic blood pressure values of overweight and obese females were significantly higher than their
non-overweight counterparts (p <0.001 and p = 0.004 respectively). The blood pressure classification of
overweight and obese subjects is seen in Table 6. Sixtynine (6.9%) of the subjects had elevated systolic blood
pressure (in hypertensive range). Three (23.1%) of obese subjects and 4 (9.8%) of overweight subjects had
statistically significant elevated systolic blood pressure in the hypertensive range (y*>= 11.306, p = 0.015). Among
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the 21 participants with pre-hypertensive diastolic blood pressure, 9.5% were obese and none was overweight.
One (7.7%) of 13 obese subjects and 4 (9.8%) of 41 overweight subjects had hypertensive diastolic blood pressure
(x” =9.803, p =0.029).

The diastolic blood pressure had a statistically significant association with overweight from bivariate analysis
(OR=1.0; CI: 1.00-1.06; p = 0.047). Obese adolescents were twice likely to have hypertensive systolic blood
pressure when compared with nonoverweight counterparts (OR = 2.08; 95% CI: 1.01 — 4.29; p= 0.046) (Table 7).

DISCUSSION

The prevalence of overweight in this study was 4.1% while that of obesity was 1.3%. The prevalence was higher
than what was documented in Ile-Ife with a prevalence of 2.8% and 0.3% for overweight and obesity respectively
(Adegoke et al., 2009). The higher prevalence

Table 4. Mean blood pressure of the study subjects.

Blood pressure MeanzSD t p
Male Female

SBP (mmHg)

Normotensive 103.93+10.82 105.56+10.58  -2.3 0.022
Pre-hypertensive 125.57+£3.55 121.60+2.85 3.0 0.006
Hypertensive 135.2249.73  132.60+8.41 1.2 0.238
DBP (mmHg)

Normotensive 66.45+£9.18  67.17 £9.00 -1.2 0.231
Pre-hypertensive 85.33+2.34  80.27+4.82 24 0.025
Hypertensive 91.52+4.03 90.66+2.47 0.9 0.350

DBP = Diastolic Blood Pressure; SBP = Systolic Blood Pressure; SD = Standard Deviation.

Table 5. Mean blood pressures of the subjects in relation to sex and nutritional status.

Systolic blood pressure (mmHg) Mean+SD Diastolic blood pressure (mmHg)
Mean+SD
Se N
’ 0\?el:'wei ht Overweight Obesen=13 F Tjel:.wei ht Overweight
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Male % 109.47+14.47 107.33+11.91 0.78 67.68+£10.44 68.84+11.78 68.33+9.83 0.12 0.885
A 712,

0.461

Range 62 - 160 64 - 130 96 - 120 45 -100 40-90 60 - 80

Female 107.93+12.93 116.05£9.47 121.43+9.00 7.90 68.54+£10.42 74.91+8.70 76.00+9.24 5.65 0.004
<0.001

Range 52-165 100 - 134 110 - 130 41 -100 60 —90 62 -90

SD = standard deviation.

Table 6. Blood pressure classification of overweight and obese subjects.

Non Overweight Obese  Fisher’s
Clinical parameter  overweight (n (n=41) (n=13) Exacttest p
=946)
Systolic blood
pressure 861 (91.0) 34 (83.0) 9(69.2)
Normal
Pre hypertensive 23 (2.4) 3(7.2) 1(7.7) 11.306 0.015
Hypertensive 62 (6.6) 4(9.8) 3(23.1)
Diastolic blood
pressure 882 (93.2) 37 (90.2) 10 (76.9)
Normal
Pre hypertensive 19 (2.0) 0(0.0) 2(154) 9.803 0.029
Hypertensive 45 (4.8) 4(9.8) 1(7.7)

in the present study could be due to the inclusion of only adolescents in this present study unlike the Ile-Ife where
children of all age groups were included. Overweight/obesity are more common among adolescents (Lifshitz,
2008), therefore, inclusion of children outside the adolescent age group is likely to have a lowering effect on the
prevalence of obesity that will be obtained. Similarly, the study in Ile-Ife was done over a decade ago therefore,
the rising trend of overweight and obesity in the country and globally could also explain the higher prevalence in
the current study.

The prevalence of obesity in this study was markedly overweight/obesity in our study could be related to the rapid
growth that occurs during puberty which is earlier
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Table 7. Relationship between blood pressure and overweight/obesity.

95% Confidence interval

Variable Coefficient of Standard error Odds Ratio of odds ratio p value
Overweight _regression (p) of mean (SE) (OR) Lower Upper
Systolic blood pressure 0.105 0.275 1.111 0.648 1.803 0.702
Diastolic blood pressure 0.032 0.016 1.033 1.000 1.066 0.047
Obesity
Systolic blood pressure 0.734 0.368 2.083 1.012 4.286 0.046
Diastolic blood pressure 0.022 0.027 1.023 0.970 1.078 0.405

and more pronounced in females (Soliman et al., 2014). In addition, it has been suggested that the female hormone
estrogen inhibits thyroid hormone thereby reducing basal metabolism and encourage fat storage (Grantham and
Henneberg, 2014). Estrogen also modulates the hypothalamic hormones through the activity of leptin thus
stimulating appetite and resulting in positive energy balance (Grantham and Henneberg,

2014).

In this study, the mean systolic and diastolic blood pressure values were significantly higher among overweight
and obese subjects. Also worthy of note is that among the female subjects, the mean blood pressure values were
higher in those overweight and obese. This is similar to the observations from previous study (Oduwole et al.,
2012). Higher blood pressure values are not unexpected in overweight and obese adolescents because in
individuals with excess body fats there is deposition of fats on the blood vessel wall resulting in thickening of the
wall thereby increasing the total peripheral resistance thus increasing the blood pressure. Also, leptin and other
adipokines produced by the adipocytes cause the activation of sympathetic nervous system leading to elevated
blood pressure (Gahagan, 2011).

The prevalence of systolic hypertension was highest among obese subjects in this study. This was similar to
previous study where more obese subjects were found to have hypertensive systolic blood pressure (Oduwole et
al., 2012). In this study, obese participants were twice more likely to have hypertensive systolic blood pressure
when compared to their non-overweight participants. This finding was similar to the study where elevated blood
pressure is three-times higher in obese children compared with their non-obese peers (Sorof and Daniels, 2002).
The implication of this finding is that routine blood pressure measurement should be encouraged among
adolescents especially in those who are obese.

Elevated blood pressure has been reported as independent factors associated with overweight and obesity
(Barriuso et al., 2015). Some of these associations were seen in the present study with elevated systolic blood
pressure being independent associated factors with obesity while elevated diastolic blood pressure was
independently associated with overweight. Therefore, clinicians should screen for elevated blood pressure among
overweight and obese adolescents. The limitation of this study was the blood pressure values obtained were point
measurements, so persistence of elevated blood pressure could not be ascertained.
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In conclusion, the prevalence of obesity and overweight in this study demonstrated its presence among the school-
aged adolescents in Owo, Ondo-state despite being a low-middle-income State. The systolic and diastolic blood
pressure was elevated among the overweight/obese adolescents which calls for attention and urgent intervention
so as to alleviate the long-term damage this might cause. Similarly, the association between hypertension and
overweight/obesity is alarming and calls for policy making for the reduction of obesity and overweight among
the adolescent. There is also the need for routine blood pressure evaluation among the overweight/obese children
for early detection and management of hypertension.
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