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Abstract: Introduction: Health issues involving the cardiovascular system and metabolism are among the cause of
adverse medical conditions. Therefore, identifying the links among the risk factors can help reduce morbidity related to
the associated diseases. Methods: A cross-sectional study involving hundred and fifty-one young adults in lwo, Osun
state, Nigeria. Blood pressure, pulse rate, rate pressure product, body mass index and peak expiratory flow rate were
assessed according to standard procedures. Results: Overweight male are 2.65% while 3.65% of female are overweight.
Grade | and Il obesity of 8.61%, 19.21% and 11.92%, 11.26% was recorded in male and female participants
respectively. Grade Il obesity of 19.86% and 21.85% was recorded in male and female participants respectively. Blood
pressure report showed that while 15.23% of male and 23.81% of the female participants had normal blood pressure
values, 30.46% of male and 21.19% of female fell under pre-hypertension stage. 3.97% of male and 4.64% of female
participants were at stage 1 hypertension. The females had lesser PEFR compared with the males. Body mass index was
positively correlated with systolic and diastolic blood pressure. The correlation between PEFR and blood pressure was
statistically significant. Conclusion: Early clinical detection of cardio-metabolic disease tendencies in young adults with
prompt medical intervention will prevent the occurrence of the disease in adulthood.
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1. INTRODUCTION
Obesity presents an increasing threat to the health

heredity, race, salt sensitivity, age, and gender; diet,
weight gain and obesity, stress levels, sodium

of the populations in a number of countries with its
attendant cardiovascular diseases (CVDs) responsible
for over 31% of all death annually and worldwide (Dua
et al.,, 2014). In 2016, over 1.9 billion adults aged 18
and up were overweight, with over 650 million of those
being obese (WHO, 2020). Obesity and overweight are
becoming more common in developing countries due to
change in lifestyle (Barbosa et al., 2012; Ani and Uvere,
2014). The use of BMI has been used to monitor the
obesity epidemic that started in the 1980s and continued
until the end of the century. High body mass index
(BMI) may be linked to hypertension-related morbidity
and mortality, as well as other chronic diseases
(Mungreiphy et al., 2011).

High blood pressure (HBP) is a non-communicable
disease, and a cause of cardiovascular dysfunction,
which is linked with high mortality and morbidity. The
disease is a hidden danger to people's health around the
world, affecting up to one-third of the global population
(Alwan, 2011). Many uncontrollable risk factors play a
role in the recorded increase in high BP among the
populace. While there are uncontrollable factors such as

consumption, physical inactivity, and the use of some
medications are all factors that can be regulated (Clark
et al., 2012). The 7th Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of
Hypertension coined the word pre-hypertension to
describe a new type of blood pressure. A systolic blood
pressure of 120 to 139 mmHg and/or a diastolic blood
pressure of 80 to 89 mmHg, according to the
commission, is indicative of a pre-hypertensive
condition (Chobanian et al., 2003). Patients who are
pre-hypertensive have a greater risk of developing
hypertension later in life, as well as an elevated risk of
cardiovascular complications, regardless of other risk
factors (Gyamfi et al., 2018). The rate pressure product
is an easily observable index that defines the response
of coronary circulation to myocardial metabolic
demands and correlates well with myocardial oxygen
demand (Cockcroft et al., 2005). The Rate Pressure
Product is used to calculate the amount of energy
required and the amount of stress placed on the heart
during exercise. It is a measurement of myocardial
oxygen consumption (MVO2) (Rishu et al., 2013;
Sembulingam et al., 2015) that represents the internal
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myocardial workload when the heart beats, while the
external myocardial function reflects different stages of
exercise (Fornitano and Godoy, 2006). One of the most
relevant parameters of pulmonary function research is
peak expiratory flow rate, which is used as a clinical
instrument for the diagnosis, treatment, and follow-up
of respiratory diseases (Ani et al., 2014). The highest
expiratory flow rate achieved with a maximally forced
effort from a position of maximum inspiration,
expressed in liters/min, is known as the peak expiratory
flow rate (PEFR) (Dharamshi et al., 2015). PEFR means
that the bronchi and larger bronchioles are constricted
reflexively. Height, weight, BMI, gender, chest
circumference, and malnutrition are all factors that
affect PEFR values (Gulla and Kabra, 2017).

Most of the cardiovascular dysfunctions are
preventable through healthy lifestyle interventions
(Chiuve et al., 2006). Therefore the identification of
these risk factors (heart rate, body mass index, blood
pressure and peak expiratory flow rate) in younger
generation is crucial to prevent the development of non
communicable diseases. However, these risk factors
which are non-invasive and practicable for community
health assessment were assessed among young adults in
Iwo, Osun state, Nigeria.

2. MATERIALS AND METHODS
2.1. Participant

This was a cross sectional study that involved 151
young adults (76 males and 75 females) in Iwo, Osun
State, Nigeria. The participants were between 17-25
years who consented and participated in this study. The
result collation and analysis were done at the
department of Physiology, Bowen University, Iwo.
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Approval of the study was obtained from the College of
Health Sciences, Bowen University ethical committee.

2.2. Inclusion and Exclusion criteria
Smoker, alcoholics and those on drugs (either
prescribed or not) were excluded

2.3. Data collection

Anthropometric parameters, Height (m) and Weight
(Kg) were measured. BMI was calculated by dividing
body mass (kg) by body height squared (m?) and was
categorized into different grades of normal, overweight
and grade I, I, 111 obesity using the criteria given by
World Health Organization. Pulse rate and Blood
pressure were measured by palpitation and a
sphygmomanometer respectively. A peak flow meter
was used to calculate the peak expiratory flow rate. Rate
pressure product was calculated by multiplying heart
rate and systolic pressure.

After the subject sat for 5 minutes with his or her back
supported, feet on the floor, and right arm supported,
blood pressure was taken. The sphygmomanometer used
was an Accoson sphygmomanometer with a cuff that fit
the size of the adolescent's upper arm. The stethoscope
was mounted over the brachial artery pulse, proximal
and medial to the cubital fossa, and about 2 cm above
the cubital fossa, below the bottom edge of the cuff. The
systolic and diastolic pressures heard by the stethoscope
were recorded. Sample collection was carried out in the
morning.

2.4. Statistical analysis

Data were analyzed by two way ANOVA using SPSS
version 12 and presented as mean + SEM. P values were
considered significant at the level of o = 0.05. Pearson

Chi-square was used for correlation analysis.
3. RESULTS
Table 1: Participants BMI compared with the distribution according to WHO classification
- - Female I 2
Participants parameters Male participant - WHO designation BMI (kg/m?)
participant (WHO, 1997)
Body weight (kg) 69.41 +13.38 64.41+14.74 Underweight <185
Height (m?) 1.73+0.07 1.63+0.08 Normal range 18.5-24.9
Overweight
BMI (kg/m?) 39.99+7.08 39.51+8.38 25.0-29.9
(Pre-obese)
Grade | obesity 30.0-34.9
Grade Il obesity
35.0-39.9

>40.0
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BMI classification (kg/m?) Male Female % Distribution
By WHO (n=76) (n=75) Male Female

Underweight (< 18.5) - - 0.00 0.00
Normal range (18.5 — 24.9) - 1.00 0.00 0.66
Overweight / Pre-obese 4.00 6.00 2.65 3.97
(25.0-29.9)
Grade | obesity (30.0 — 34.9) 13.00 18.00 8.61 11.92
Grade Il obesity (35.0 — 39.9) 29.00 17.00 19.21 11.26
Grade III obesity (> 40.0) 30.00 33.00 19.86 21.85

SBP = systolic blood pressure; DBP = diastolic blood pressure (Bethesda, 2004)

From table 2, 2.65% of male were overweight while 3.65% of female were overweight. Grade | obesity of 8.61% and
11.92% for male and female respectively. Grade 11 obesity of 19.21% and 11.26% for male and female

participants respectively. Grade Il obesity of 19.86% for male and 21.85%.

Table 2: Blood pressure parameters in participants and their distribution according to JINC VII

Blood pressure distribution according to JINC VII

Parameters Male Female Normal Pl’e-hypertension Stage 1 Stage 2
hypertension hypertension
PR (bpm) 7118  + 78.26+1.47
0.95
SBP (mmHg) 12340 + 11630 + <120 120 - 140 - 159 > 160
151 1.34 139
DBP (mmHg) 76.63 + 7284+112 and<80 or 80 - or 90 - 99 or > 100
1.24 89
RPP (mmHg*bpm) 8805 + 9133 +
184.80 223.70
Blood pressure Male Female Total % Distribution
classification ( (n=176) (n=75) mean Male Female
mmHg) (N=151)
Normal 23.00 36.00 2%51%1 15.23 23.81
Pre-hypertension 46.00 32.00 39.00 + 30.46 21.19
9.90
Stage 1 hypertension ~ 6.00 7.00 6.50+0.71 3.97 4.64
Stage 2 hypertension ~ 1.00 0.00 0.50+0.71 0.66 0.00

SBP = systolic blood pressure; DBP = diastolic blood pressure (Bethesda, 2004)

PR = pulse rate; SBP = systolic blood pressure; DBP = diastolic blood pressure; RPP = rate pressure product.

The values of SBP and DBP were higher in male than female while PR and RPP were lower in male than female.

15.23% (23) of male and 23.81% (36) of female had normal blood pressure values. However, 30.46% of male and 21.19% of
female fell under pre-hypertension while 3.97% of male and 4.64% of female are at stage 1 hypertension. The distribution
showed only 0.66% of male have stage 2 hypertension
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Table 3: Relationship between the BMI and blood pressure distribution / percentage distribution of the participants

BMI classification Normal Pre-hypertension Stage 1 Hypertension Stage 2
(kg/m?) Hypertension
Male Female Male Female Male Female Male Female
Underweight 0.00 0.00 (0%) 0.00(0%) 0.00(0%)  0.00(0%) 0.00(0%) 0.00 0.00 (0%)
(0%) (0%)
Normal 0.00 0.00 (0%) 0.00(0%)  0.00(0%)  0.00(0%) 1.00 0.00 0.00 (0%)
(0%) (0.66%) (09%)
Overweight / Pre-obese  2.00 1.00 1.00 2.00 1.00 3.00 0.00 0.00 (0%)
(1.33%) (0.66%) (0.66%) (1.33%) (0.66%) (1.99%) (09%)
Grade | obesity 7.00 9.00 5.00 7.00 1.00 2.00 0.00 0.00 (0%)
(4.64%)  (5.96%) (3.31%) (4.46%) (0.66%) (1.33%) (09%)
Grade Il obesity 9.00 11.00 20.00 6.00 0.00 (0%) 0.00(0%) 0.00 0.00 (0%)
(5.96%)  (7.29%) (13.25%) (3.97%) (0%)
Grade I11 obesity 6.00 15.00 21.00 17.00 2.00 1.00 1.00 0.00 (0%)
(3.97%)  (9.93%) (13.91%) (9.27%) (1.33%) (0.66%) (0%)
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Fig. 1: Peak expiratory flow rate (PEFR) of the participants

Each bar represents mean + Standard Deviation.

* = significant difference when compared with the male participants at p < 0.05.
Note: PEFR (L/min) for the male and female participants were 441.10 + 13.11 and 318.80 + 8.43 respectively (p < 0.0001; t =
7.851; F = 2.417). The value for the total mean of PEFR = 379.90 + 113.70. The females had lesser PEFR compared with the

males

Table 4: Correlation between BMI and Blood pressure indices; PEFR and Blood pressure indices of the participants

Variables r P Variables r p
BMIvs RPP 0.08 0.3153 PEFRvs RPP 0.00 0.9972
BMI vs SBP 0.33 <0.0001* PEFR vs SBP 0.18 0.0280*
BMI vs DBP 0.28 0.0005* PEFR vs DBP 0.18 0.0280*
BMI vs PR -0.14 0.0950 PEFR vs PR -0.13 0.1037
BMI vs PEFR 0.13 0.1142

Pearson correlation (2 tailed). * = correlation is 4. DISCUSSION

significant at the 0.05 level.

The body mass index (BMI), pulse rate (PR) and peak
expiratory flow rate (PEFR) showed no correlation.

The systolic and diastolic blood pressures were
positively associated with BMI. Peak expiratory flow
rate (PEFR), rate pressure product (RPP) and pulse rate
(PR) and were not correlated.

The correlation between PEFR and blood pressure (SBP
and DBP) is statistically significant, even though the r
value showed no correlation.

Male participants had greater height and weight on
average than their female counterparts. This was also
observed by Aliyu et al. (2014) This may be due to a
variation in bone density between males and females,
with males' bones being denser. In both clinical and
epidemiological research, the body mass index (BMI) is
the most basic and suitable tool for measuring relative
body fatness, and it was recommended as a common
criterion of overweight and obesity (World Health
Organization, 2014). Out of the 151 participants, 2.65%
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of male were overweight while 3.65% of female were
overweight; male and female grade | obesity rates were
8.61 % and 11.92 %, respectively.; male and female
grade Il obesity rates were 19.21% and 11.26%
respectively and grade 111 obesity of 19.86% for male
and 21.85% (Table 2). The prevalence of
overweight/obese in this study was similar to that of
undergraduate medical students from a medical college
in Tamilnadu, Indian where 24% of overweight and
9.3% obese were reported (Mani, 2014). However, this
prevalence varies with some other findings among
undergraduate and adolescents both in Nigeria and
abroad (Ansa et al, 2010; Kumar et al., 2014;
Manchukonda and Srivastava, 2015; Solomon et al.,
2017). Females were found to be more overweight and
obese than males in this study, which is consistent with
previous findings and has been attributed to hormonal
changes as a result of puberty, which are normally more
rapid and pronounced in females (Yadav et al., 2016).
High prevalence of obesity among students and young
adult could be due to adopting unhealthy life styles and
indulging in fast food and fried items (Manojan et al.,
2014) as positive association between junk food and
BMI have been reported (Shah et al., 2014).
Furthermore, relative to men, females who were
malnourished as children are more likely to be obese
(Schneider et al., 2010). Obesity in childhood is a risk
factor for adulthood obesity, and children who are
overweight or obese as children are more likely to be
obese as adults (Strong et al., 2008).

Owing to the link between obesity and other
cardiovascular risk factors, especially hypertension, the
rising prevalence of obesity in childhood and
adolescence is a major cause for concern (Oluremi
et al., 2017). The body mass index (BMI) and blood
pressure (SBP and DBP) of male participants were
found to be significantly associated in this research.
This research confirms what several other studies have
found: being overweight in adolescence is closely
linked to elevated systolic and diastolic blood pressure.
(Ogboye, 2012; Ujunwa et al., 2013). Epidemiological
investigators  also  reported significant  positive
correlation of BMI with SBP and DBP (Ferguson et al.,
2008; Wang et al., 2010). This may be due to a rise in
overall blood volume and cardiac production caused in
part by increased caloric demand induced by excess
body weight and obesity, which could also increase
peripheral vascular resistance and sympathetic nervous
function (Poirier et al., 2005). Increases in body weight
(BMI) have an effect on adipocyte function and
adipokine  secretion  (Leptin and adiponectin).
Hypertension and other cardiovascular diseases are
influenced by these adipokines (Selthofer-Relati¢ et al.,
2012). Male participants had higher mean systolic and
diastolic blood pressure than female participants, which
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is consistent with Mungreiphy et al. (2011) and Aliyu
et al. (2014). Several studies have shown that males
have a higher proportion of hypertension than females
(Al-Majed and Sadek, 2012; Aounallah-Skhiri et al.,
2012).

In this study, the height and peak expiratory flow
rate (PEFR) values were higher in males than in
females. These findings corroborate earlier reports
(Mishra et al., 2013; Jangam et al., 2014). PEFR has
previously been significantly linked to height and
weight (Dharamshi et al., 2015). However, no
correlation between PEFR, blood pressure indices and
body mass index in this study. Safer rate pressure
product (RPP) values should be between 7.00 and 9.00
at rest. Any RPP total value greater than 10,000 (10.00)
indicates a higher risk of heart disease (Fletcher et al.,
1979). RPP is thought to be cardio-protective because it
indicates more parasympathetic nerve activity and
increased parasympathetic tone (Figuero et al., 2012).
As a result, males seem to be safer than females, with
more parasympathetically mediated cardio-protection.
In this study, males had a lesser RPP than females.
Males have lower RPP with lower BMI and HR, which
protects them from stress-induced cardiovascular
problems, according to a previous study (Sembulingam
etal., 2013).

As a result, hypertension, overweight, and obesity
tendencies in young adults may be a subject public
health concerns. In this area, intensive medical
education and knowledge of risk factors through
campaigns aimed at alleviating or preventing
hypertension and obesity are therefore critical. Also the
quality of service provided in hospitals should increase
to boost better understanding and management of these
ailments.
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