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Abstract

Background: Globally, rising blood pressure is of public health concern as it is a major cause of cardiovascular diseases
(CVDs), and preventable death. This study accessed the relationship of blood pressure status, dietary factors and serum
electrolytes among in-school adolescents in Ilishan-Remo, Ogun State, Nigeria.
Methods: A cross-sectional survey of 488 secondary school students (aged 10–19 years). Blood pressures were assessed
using auscultatory method and questionnaires were used to obtain food frequency and 24-hour dietary recall data. Blood
samples from volunteers were used for serum sodium and potassium assays.
Results: The mean systolic blood pressure (SBP) increased with age, irrespective of gender. The prevalence of elevated
blood pressure and hypertension among participants were 19.3% and 10.5%, respectively, with males and females having
similar pattern. Dietary factors like addition of table salt to already prepared foods, higher intake of eggs, and lower intake
of vegetables were associated with the development of elevated blood pressure among the adolescents. The estimated mean
dietary intakes (mg/person/day) of sodium and potassium were 2289±938.7 and 1321±603.8, respectively, with majority
consuming far higher (for sodium – 80%) or far below (for potassium – 95%) recommendations. The mean serum sodium
(138.0±18.3 mmolL-1) and potassium (3.06±1.1 mmolL-1) were similar across genders. A significant (p<0.05) negative relationship exists between serum potassium and SBP.
Conclusions: The blood pressure status of the adolescents studied are of great concern and are somewhat negatively influenced by poor dietary and lifestyle practices. They require prompt intervention to slow down the development of CVDs
in the future.
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Introduction
Adolescence involves rapid physical and emotional development1. Globally, hypertension is of concern to
public health professionals as it is widely implicated in
causing of cardiovascular disease (CVD) that could result in premature mortality2. As a result of multiple factors, the younger group of people are known to have a
higher risk of developing cardiovascular complications
from hypertension compared with those older3. Those
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that develop hypertension earlier in life have greater reduction in lifespan, if the condition is not treated4.
Some factors are implicated in increased prevalence of
hypertension across various populations. They are unhealthy diet, smoking, physical inactivity, a family history of hypertension, and obesity. Most adolescents
are usually healthy and hardly visit hospitals until when
critically ill; which makes it difficult for early detection
of hypertension among them5. Most of the risk factors
related with hypertension among adolescents are quite
difficult to modify as experienced during management/
intervention6.
The prevalence of elevated blood pressure and hypertension in children and adolescents over the years has
been rising, especially in the same trend with obesity.
Weight loss, exercise and dietary intervention are treatment methods which require a great deal of motiva-
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tion, especially on the part of the individual involved
and the care provider7. As far as overweight and obesity
are concerned, every 10 kg increase in body weight can
result to 3.0 and 2.3 mm Hg increase in systolic and
diastolic blood pressure, respectively8.
Dietary patterns are referred to as the reflection on the
amount and type of foods eaten in combination and
they account for the joint effects of these foods and nutrients on consumers9. The American Heart Association
advises that individuals consume a diet containing lowfat dairy, vegetables, whole grains, fruits, lean sources
of protein, including legumes, poultry, and lean meats,
as well as consumes oily fish, at least twice weekly10.
Diet has been recognized as one of the most important risk factors in the etiology of hypertension. Thus,
an increased rate of hypertension and other chronic
diseases, especially in developing countries have been
linked to nutritional transition and food consumption
patterns in recent years11. Research has established that
the risk of stroke and other CVDs decrease with lower
salt intake12. It has been noted that the potassium and
sodium content of foods tends to be inversely related:
foods with high sodium content usually have low potassium content and vice-versa13. In recent times, salt
consumption is on the increase, especially because of
its use in highly salted processed foods and food seasoning14. Soft drinks have also been known to be another source of caffeine, sugar, and sodium in foods. They
can lead to accumulation of excess weight, especially in
sedentary adolescents15.
Over the last one decade, several studies have been done
in relation to the hypertensive status of adolescents
within Nigeria16-27. Most of these researches focused
on prevalence of hypertension as related to anthropometric parameters of the adolescents and only five of
them have been conducted within the South-Western
Nigeria; with just one done in Sagamu, Ogun State24.
Thus, there are limited data on hypertension status of
adolescents within Ogun-State, especially as related
to dietary factors and serum electrolytes. Therefore,
this study was designed to evaluate relationships of
blood pressure status, dietary factors and serum electrolytes among in-school adolescents in Ilishan-Remo,
Ogun State, Nigeria. For the purpose of this study, the
non-boarding schools were selected to better represent
adolescents from the study area and to minimize confounding factors.
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Methods
Study location
The study was carried out within four secondary schools
located in Ilishan-Remo town, under Ikenne Local
Government Area of Ogun State, Nigeria. Ilishan-Remo is located within latitude 6.8932 North and Longitude 3.7105 East in the rainforest zone of Nigeria.
Relative to land size, it is the fourth among thirty-three
towns within Remo Division of this State. Most of the
inhabitants of the town are farmers and traders28. It is
the town hosting Babcock University.
Study design and sampling
The study employed a multi-stage sampling technique.
Four non-boarding secondary schools (2 public and 2
private) in Ilishan-Remo, Ogun State were purposively selected. The schools were stratified into junior and
senior sections and 488 adolescents were finally selected
(proportionate to the size of each school) using simple
random technique. Only students within the ages of 10
to 19 years were included in the study. The study was
carried out from October to December, 2018.
The participants’ blood pressure measurements were
taken along with an interviewer-administered 24-hour
dietary recall. Then, a well-structured questionnaire, including socio-demographic characteristics of the participants and food frequency was self-administered.
Last, about 5 mL blood sample was drawn from each
volunteer, for serum electrolyte analyses.
Inclusion and exclusion criteria
All students within the ages of 10 to 19 years were included in the study and those below or above these ages
were excluded. Those that did not give their consent
were also excluded. All participants recruited were apparently healthy and those on antimalarial, antibiotics,
and antihypertensive drugs were excluded.
Blood pressure measurement
The systolic and diastolic blood pressures were measured in accordance with the clinical practice guideline
for screening blood pressure in children and adolescents29. Blood pressure (BP) was measured by licensed
medical personnel using the auscultatory method. This
involved the use of a stethoscope and a manual mercury sphygmomanometer with appropriate cuff size with
a bladder length of about 80% to 100% of the circumference of the arm and a width of at least 40%. Measurements were done using the right upper arm after the
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volunteer had been allowed to seat quietly for up to 5
minutes, with feet being uncrossed on the floor. The
first (phase I Korotkoff) and last (phase V Korotkoff)
audible sounds were taken as systolic blood pressure
(SBP) and diastolic blood pressure (DBP), respectively.
The measurements were taken three times in a single
visit, with allowance of at least 3-5 minutes in between
the three readings, and a mean of the readings was reported as the individual’s BP. The BP data was collected from participants between 7 am and 9 am (before
break-time) of each day of study.
Determination of blood pressure status
The clinical practice guideline for screening of blood
pressure in children and adolescents29, was used to evaluate the BP status of the adolescents. For participants
less than 13 years, normal BP was indicated as SBP and/
or DBP <90th percentile for sex, age, and height. Elevated BP was indicated as SBP and/or DBP ≥90th percentile and <95th percentile or 120/80 mm Hg to <95th
percentile (whichever is lower) for sex, age, and height.
Stage 1 hypertension (HTN) was indicated as SBP and/
or DBP ≥95th percentile to <95th percentile + 12 mm
Hg, for sex, age, and height or 130/80 to 139/89 mm
Hg (whichever is lower). Stage 2 HTN was indicated
as SBP and/or DBP ≥95th percentile + 12 mm Hg or
≥140/90 mm Hg (whichever is lower), for sex, age, and
height. For participants that were 13 years and above,
the following parameters were used for their classification: Normal BP: < 120/< 80 mm Hg; Elevated BP:
120/< 80 to 129/< 80 mm Hg; Stage 1 HTN: 130/80
to 139/89 mm Hg; Stage 2 HTN: ≥ 140/90 mm Hg.

The serum was transferred into micro tubes and stored
at –4 ºC until time for analysis. The serum electrolyte
analyses were determined by enzymatic method using
standard test kit from Teco Diagnostics (California,
USA.).The analyses were done according to manufacturer’s instructions.
Ethical consideration
Participants who volunteered to partake in the study
were carefully chosen from four main secondary
schools in Ilishan-Remo. Prior to data collection, ethical
approval (Number BUHREC622/18) was gotten from
Babcock University Health Research Ethics Committee (BUHREC), Ilishan-Remo. Permission to carry out
the study was also taken from the Local Educational
Authority and management of the secondary schools.
Certificate of research approval was also further issued
from the Ogun State Ministry of Education and Ministry of Health. Written informed consent of the parent of each study participant was obtained, thereafter
which written informed consent of each participant
was also obtained, before being enrolled in the study.
Confidentiality of the participants’ data was maintained
throughout the study and reporting stages.

Data Analysis
Data were evaluated using statistical package for social sciences (SPSS) version 22.0 and Microsoft Excel
(2017). Continuous variables were presented as means
and standard deviations, while categorical variables
were presented as percentage proportions. In addition
to descriptive statistics, Multiple (linear) Regression was
used to find the relationship between variables and the
Estimation of mean dietary intake of sodium and confidence level was set at p < 0.05.
potassium
A WHO standard 24-hr dietary recall questionnaire was Results
used for the assessment of daily sodium and potassium Blood pressure pattern of participants
intakes of the participants. The participants were inter- The mean systolic blood pressure (SBP) and diastolic
viewed by trained research assistants using some food blood pressure (DBP) of the adolescents that particmodels to assist them in recalling the foods, fruits, and ipated in this study are as presented in Table 1. The
drinks consumed within the last 24-hours. The gram mean SBP and DBP for male participants were 110.6 ±
equivalents of the various food items eaten were used 15.1 and 71.2 ± 11.7 mm Hg, respectively. On the other
in computing the participants mean daily sodium and hand, the mean SBP and DBP for female were 110.6 ±
potassium intakes using a standard nutrient calculator 12.8 and 72.4 ± 10.7 mm Hg, respectively. The overall
software built with Java programming language (unpub- mean SBP and DBP were 110.6 ± 13.7 and 71.9 ± 11.0
mm Hg, respectively. For male participants, those that
lished).
were of 18 years age category had the highest mean
SBP and DBP of 129.8 ±12.9 and 85.3 ± 8.3 mm Hg,
Blood collection and serum electrolyte analysis
Five Milliliter of venous blood sample was drawn from respectively. Among the female participants, those witheach volunteer, for serum electrolytes analyses, by li- in the 13 years age category had the highest mean SBP
censed medical personnel. The serum was separated (118.8 ± 13 mm Hg) and those within 17 years age catfrom the red cells by spinning at 3,000 g for 10 mins. egory had the highest mean DBP (79.3 ± 8.4 mm Hg).
African Health Sciences, Vol 21 Issue 4, December, 2021
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Overall, the mean SBP and DBP were highest within apparent increasing linear trend in SBP for males but a
participant of 18 years category, which were 122.9 ± non-linear trend in SBP for females. The overall blood
12.4 and 82.7 ± 8.4 mm Hg, respectively. There was an pressure levels showed a gradual increase in mean SBP
and DBP across the age categories (Table 1).
Table 1. Blood pressure level of participants based on age and gender
Age
(year)

Male

Female

N

Overall

Mean SBP Mean
N
Mean SBP Mean
(mm Hg)
DBP
(mm Hg)
DBP
(mm Hg)
(mm Hg)
10
1
100.0
70.0
8
95.9±9.5
63.8±7.4
11
14 103.9±13.5 66.2±10.1 17 98.5±11.9 65.4±11.9
12
20 105.1±13.6 67.0±8.6 27 104.0±12.3 67.8±10.7
13
29 103.1±9.9 66.0±9.4 46 118.8±13.0 71.3±9.8
14
30 112.1±11.1 74.0±12.8 74 111.2±11.5 73.7±9.6
15
32 112.0±16.1 68.0±13.1 70 112.0±12.7 72.9±11.3
16
28 114.1±13.5 74.0±9.2 50 114.0±12.4 74.1±11.0
17
13 118.5±14.5 77.7±9.9 19 116.0±10.9 79.3±8.4
18
7
129.8±12.9 85.3±8.3 3
106.7±5.7 76.7±5.7
Total 174 110.6±15.1 71.2±11.7 314 110.6±12.8 72.4±10.7
DBP – diastolic blood pressure; SBP – systolic blood pressure.

The relationship of gender and age with the SBP of the
participants was explored using linear regression. The
regression analysis showed a β coefficient of 0.336 for
age, which is statistically significant (p < 0.05). On another hand, the β coefficient for gender was 0.003 and
had no significant relationship (p > 0.05) with SBP.
Prevalence of elevated blood pressure and hypertension among participants
Table 2 indicates the overall distribution of blood pressure status among participants involved in this study.
The SBP and DBP were being used to categorize them.
Generally, 19.3% of these adolescents were found to
have elevated blood pressure, while up to 10.5% of

N

Mean SBP
(mm Hg)

9
31
47
75
104
102
78
32
10
488

96.3±9.0
100.9±12.7
104.5±12.7
108.4±12.6
111.5±11.4
112.2±13.8
114.1±12.7
117.0±12.3
122.9±12.4
110.6±13.7

Mean
DBP
(mm Hg)
64.4±7.2
65.8±10.9
67.5±9.8
69.3±9.9
73.9±10.5
71.5±12.0
74.4±10.3
78.6±8.9
82.7±8.4
71.9±11.0

them fell within the hypertensive category, with only
3.9% in the stage 1 category. The table further shows a
disaggregated distribution of their blood pressure status based on their gender and age. When disaggregated,
about 71.3% of males were normotensive, 20.7% had
elevated blood pressure and 8.0% were hypertensive.
Among the female participants, 69.7% were within the
normotensive category, 18.5% had the elevated blood
pressure status, while 11.8% were of hypertensive status. Participants of age 10 years category had the highest percentage (88.9%) of normotensives, while those
of ages 14 years (27.9%) and 18 years (20.0%) had the
highest percentages of those with elevated blood pressure and those hypertensive, respectively.

Table 2. Distribution of blood pressure status of participants based on gender and age
Category
Gender
Male
Female
Age (year)
10
11
12
13
14
15
16
17
18
Total

Normotensive

Elevated blood Hypertensive
Total
pressure
n=343 (70.3)
n=94 (19.3)
n=51 (10.5)#
n=488 (100)
Distribution of blood pressure status based on gender
124 (71.3)
36 (20.7)
14 (8.0)
174 (100)
219 (69.7)
58 (18.5)
37 (11.8)
314 (100)
Distribution of blood pressure status based on age
8 (88.9)
1 (11.1)
0 (0)
9 (100)
26 (83.9)
4 (12.9)
1 (3.2)
31 (100)
36 (76.6)
9 (19.1)
2 (4.3)
47 (100)
54 (72.0)
15 (20.0)
6 (8.0)
75 (100)
63 (60.6)
29 (27.9)
12 (11.5)
104 (100)
69 (67.6)
19 (18.6)
14 (13.7)
102 (100)
58 (74.4)
10 (12.8)
10 (12.8)
78 (100)
22 (68.8)
6 (18.8)
4 (12.5)
32 (100)
7 (70.0)
1 (10.0)
2 (20.0)
10 (100)
343 (70.3)
94 (19.3)
51 (10.5)
488 (100)

Note: values represent number of participants (percentage within gender or age category) # - 3.9% of this
group are of stage 1 hypertension and 6.6% are of stage 2 hypertension category.
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Dietary factors and blood pressure status
Table 3 shows the proportion of the participants that
usually consume some food items or food groups, four
to six times weekly, as related with their blood pressure status. It was observed that 58.1% of participants
that were hypertensive consumed eggs 4-6 times weekly. Fruits (31.4%) and vegetables (36.2%) were also less

consumed by participants categorized as hypertensive.
Carbonated drinks (19.0%) and puff-puff (deep fried
dough made from refined white flour, sugar, salt, nutmeg and yeast) (48.6%) were found to be relatively less
consumed by this same category of participants. Other
food items or groups probed were consumed in somewhat similar patters among the three categories of participants.

3. Consumption
(4-6weekly)
times weekly)
someitems
foodoritems
or groups
by participants
as related
with their
Table Table
3. Consumption
patternpattern
(4-6 times
of someoffood
groups
by participants
as related
with their
blood pressure
blood pressure
status status
Food item/group Normotensive
Normotensive
(70.3%)
Elevated
Hypertensive
n=51 (10.5%)
Food item/group
n=343n=343
(70.3%)
Elevated
blood blood
Hypertensive
n=51 (10.5%)
pressure
n=94
(19.3%)
pressure n=94 (19.3%)
Carbonated
Carbonated
drinks drinks 22.4 22.4
26.4 26.4
19.0 19.0
Puff-puff
(deep
fried
58.8
60.6
Puff-puff (deep fried 58.8
60.6
48.6 48.6
dough)dough)
Eggs Eggs
50.8 50.8
50.8 50.8
58.1 58.1
Fruits Fruits
25.9 25.9
28.5 28.5
31.4 31.4
Vegetables
54.2
56.5
Vegetables
54.2
56.5
36.2 36.2
Beef Beef
30.5 30.5
23.3 23.3
32.3 32.3

Values represent
percentage
of participants
that consumed
food
item or
foodwithin
groupthe
within
blood pressure
Values represent
percentage
of participants
that consumed
the foodthe
item
or food
group
bloodthepressure
category.category.

Figure 1 represents bar charts of adolescents who usually add or do not add table salt to their already prepared
foods, just before eating; based on their blood pressure
100
status. About
39% of hypertensive adolescents add table salt to90 their already prepared foods. There is an ap80

parent increase in blood pressure based on addition of
table salt to already prepared foods intake. However, a
Chi-square test showed no significant relationship between blood pressure status and addition of table salt
to already prepared foods just before eating.

74.1
66.8

70

Percentage

[VALUE].0
60
50
[VALUE].0

40
30

33.2
25.9

20
10
0

Normotensive

Elevated blood pressure

Blood pressure status

Hypertensive
Yes

No

Figure 1. Percentage of participants who add table salt to already prepared food in relation
to blood pressure status
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Table 4 represents the estimated average daily intakes
of sodium and potassium by participants in this study.
It was observed that the mean daily intake of sodium by
participants (2289.2 ± 938.4 mg/person/day) was far
above the recommended daily intake for this mineral.
On the other hand, the mean daily intake of potassium
by the participants (1328.6 ± 603.8 mg/person/day)
was also noted to be far below standard recommendation. The mean daily intake of sodium for male par-

ticipants (2404.2 ± 902.0 mg/person/day) was slightly
higher than that of female participants (2225.3 ± 971.1
mg/person/day). The mean daily intake of potassium
was with similar trend between the two groups, with
males having relatively higher intakes. It was also noted
that majority (about 83% and 78% of male and female
participants, respectively) consumed sodium above recommendation. However, on the mean daily intake of
potassium, up to 95% of both male and female participants consumed below recommendation.

Table 4. Estimated mean daily sodium and potassium intakes by participants
Mineral

Mean ± SD

mg/person/day
2289.2 ± 938.4 (198.1, 5909.3)#
1328.6 ± 603.8 (205.3, 3878.0)#
Estimated mineral intakes based on gender
Male
Female
mg/person/day
Sodium
2404.2 ± 902.0
2225.3 ± 971.1 (14.5,
(9.2, 7.9, 82.9)*
8.0, 77.5)*
Potassium
1384.1 ± 971.6
1298 ± 588 (96.4, 0,
(94.7, 3.9, 1.3)*
3.6)*
Sodium
Potassium

#

Recommended
Intake

UL

1200-1500a#
2300-3000a#

NDa
NDa

1200-1500a#

NDa

2300-3000a#

NDa

*

– Values represent mean ± SD (min, max); – Values represent mean ± SD (% consuming below recommendation,
% consuming within recommendation, % consuming aove recommendation); UL – Tolerable Upper Intake Level;
#
ND – no data; - Adequate Intake (AI).
a
– National Academies of Sciences, Engineering, and Medicine30

Serum sodium and potassium of participants
The mean serum sodium (mmol L-1) ranged from 137.6
± 19.3 in females to 138.4 ± 16.9 in males, whereas
mean serum potassium (mmol L-1) ranged from 3.6 ±
1.1 in females to 3.7 ± 1.3 in males. There was no significant difference (p > 0.05) in the serum levels of the
two electrolytes, when compared across gender. A linear regression analysis of serum electrolytes with the
SBP and DBP of participants showed beta values of
0.087 (p = 0.25) and 0.04 (p = 0.65), respectively for
Na+ and beta values of -0.178 (p = 0.03) and -0.166
(p = 0.02), respectively for K+. This showed that K+ is
negatively and significantly (p < 0.05) associated with
SBP and DBP, whereas Na+ is not significantly associated with them.
Discussion
Adolescent hypertension is becoming a cause for concern in the global community2. Risk factors including
dietary patterns, obesity, and family history have been
identified as the causes of this emerging epidemic31.
This study investigated the prevalence of elevated
1759

blood pressure (BP) and hypertension among adolescents within secondary schools in Ilishan-Remo, Ogun
State. It further evaluated the relationships of some dietary factors and serum sodium and potassium with the
BP status of the adolescents. Both genders (male and
female) were represented in this study; however, more
females volunteered (as randomly selected) in this study
than the males. This could be due to the relative distribution of the genders within the schools being studied.
This results showed an increase in mean systolic blood
pressure (SBP) and diastolic blood pressure (DBP)
across the ages for both genders (Table 1). Similar study
carried out by Akor et al.32, observed that SBP and DBP
increases across the ages. Studies have shown that under normal physiological conditions, as growth and
body development progresses, BP values usually rise
between ages 13 and 18 years33. The report from this
study is also in agreement with a study in Jordan, conducted by Jaddou and colleagues34, which reported that
SBP and DBP values of adolescent students increase
as they grow older. Indeed, adolescence is a crucial life
stage of humans with remarkably rapid growth rate35.
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Considering the regression of age and gender with SBP,
there was a significant positive relationship (p < 0.05)
of age with SBP, but there was no significant (p > 0.05)
association between gender and SBP. This showed that
increase in age led to an increase in SBP. This was similarly reported by Akor et al.32, where there was a significant increase of SBP with age. However, this outcome
is contrary to the report of a research done in Nnewi25,
where there was a positive relationship between gender
and SBP of the children. The trend shown in our result
is clearly indicated in the disaggregated data presented
in Table 2 on the BP status of participants in relation
to age and gender. Males and females had similar proportions with the same BP status. There were no clear
reason(s) why the males have apparently increasing linear trend in SBP, unlike among the females; though there
are speculations on hormonal interplays, which will require further study to establish.
From this study, the prevalence of hypertension
(10.5%) and elevated BP (19.3%) are somewhat like the
outcome of study carried out on some adolescents in
Lagos State, Nigeria by Oduwole et al.21, who reported
the prevalence of 12.1% and 16.0% for hypertension
and elevated blood pressure, respectively (Table 2). A
similar study carried out in Ghana by Abeena36 showed
a prevalence of 9.8% and 24.8% of hypertension and
elevated blood pressure, respectively among the adolescents studied. Compared with previous report of
Oyewole and Oritogun24, who reported 0-10.5% and
0-2.9% for adolescent females and males (in Sagamu,
Ogun State) with pre-hypertension, respectively; our results of 18.5% and 20.7% for females and males with
elevated blood pressure, respectively are quite disturbing and deserve urgent attention. On another hand, participants of ages 12 (19.1%), 13 (20%), and 14 (27.9%)
years were at greatest risk of elevated blood pressure,
whereas those of ages 15 (13.7%), 16 (12.8%), and 18
(20%) years were at greatest risk of hypertension (Table 2); as they had the top three highest proportions
of their group members affected. This calls for further
attention on the dietary patterns and lifestyles of the
adolescents in these age categories, in an effort to forestall future challenges.
The relatively higher percentage (58.1%) of the adolescents in the hypertensive category consuming eggs
and lowest percentage (36.2%) consuming vegetable,
four to six times weekly, raise some concerns on the
dietary pattern of participants with this BP status (Table 3). The carbonated drinks and puff-puff (deep fried

dough) that were less consumed by hypertensive participants could give complementary positive effect on
their BP status. The consumption of puff-puff (60.6%)
and carbonated drinks (26.4%), four to six times weekly,
by very high proportion of participants with elevated
BP, were the main dietary factors of negative implications on their BP status. High consumption of fries and
carbonated drinks can result in weight gain and may
also increase triglycerides level. All these may contribute
to future risk factors in the etiology of cardiovascular
diseases9. Another major culprit dietary factor is the addition of table salt to already prepared foods (Figure 1).
The intake of high amount of sodium through foods
is known to be associated with hypertension that is a
leading risk factor for cardiovascular diseases (CVDs)
like stroke and heart disease37. Addition of table salt
to already prepared food before eating would definitely increase sodium intake and related risks. The trend
observed among the participants showed clearly that
the higher the proportion (of the blood pressure status
category) that added table salt to already prepared food,
the greater the percentage with hypertension. However,
the outcome of the Chi-square test makes this a weak
dietary factor implicated in the risk of developing hypertension. This dietary practice needs to be addressed
among the adolescent to slow down or reverse their
worsening BP status.
The average daily intakes of sodium and potassium
by the volunteers in this study are of serious concern,
as they were far higher and far lower than recommendations, respectively (Table 4). This outcome could
be due to higher intakes of processed foods by these
adolescents. The trend of higher dietary sodium and
lower potassium intakes has also been reported among
adult population studied within Ogun State and Federal
Capital Territory, Abuja in Nigeria38. Increased dietary
intake of foods rich in potassium is linked with lower
BP and could be of help in the reduction of increased
BP among adolescents39. Thus, it is needful to devise
strategies to encourage the adolescents to increase their
consumptions of fruits, vegetables and other foods rich
in potassium as they reduce sodium intake, thereby limiting their risks of developing or retaining hypertension
and CVDs.
The mean serum sodium and potassium of the participants were within normal ranges, which signifies their
relative safety. These indices are not quite indicative
of their current hypertension status and thus, should
not be singly relied upon. Rather, other prevailing data
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should be holistically considered to determine the best
management scheme to adopt for the adolescents. The
serum potassium was notable as a better predictor of
the SBP of the adolescents – a decrease in serum potassium would yield a corresponding increase in SBP.
Conclusion
In summary, the mean SBP increases with age, irrespective of gender. The relatively high prevalence of elevated BP and hypertension among adolescents in Ilishan-Remo, Ogun State is of great concern, with similar
trend across both genders; especially among those of
ages 14 to 18 years. Higher intakes of eggs with lower
intakes of vegetables have been implicated among the
affected adolescents. Furthermore, addition of table
salt to already prepared foods along with higher dietary
intake of sodium and lower intake of potassium have
been the other dietary factors implicated in the study.
In view of these outcomes, it is strongly recommended
that prompt focused attention should be given to these
adolescents to encourage them on dietary and lifestyle
modifications useful to forestall future challenges related to hypertension and by extension CVDs among the
population. Similar public health enlightenment should
be extended to other adolescents within Nigeria.
Limitations
The limitations of this study includes the measurement
of BP at a single visit, though a mean of three readings
were reported and some epidemiological studies24,40
have also adopted similar strategy. Thus, caution should
be taken in the interpretation of the findings reported.
Limited time and available funding for the study have
also been of constraints on the number of adolescents
that could be incorporated.
Conflict of interest
The authors hereby declare that there is no conflict of
interest in the design, execution and reporting of this
research.
Acknowledgements
The authors are very grateful for the support of the
Local Education Authority, Administration of the secondary schools involved in this study. We thank all the
parents and participants that gave their consent and
voluntarily participated in this study. The professional supports of the Nurses – Maureen Alozie, Ozioma
Okegbe, Daniel Oriaku, Ndubuisi Ubani, Confidence
Aguomuo, and Noble Asomugha; as well as the Medical
Laboratory Scientist – Sotinala Olowoyo – are highly
1761

appreciated. We are also grateful to Department of Biochemistry, Babcock University for the laboratory facility provided. A part of this report was presented at
the 49th Annual General Meeting and Scientific Conference of Nutrition Society of Nigeria held at Abuja,
Nigeria by September, 2019.
References
1 World Health Organization (WHO). Adolescent development. 2020. Available at: https://www.who.int/
maternal_child_adolescent/topics/adolescence/development/en/. Accessed May 10, 2020.
2 Soudarssanane MB, Mathanraj S, Sumanth MM, Sahai
A, Karthigeyan M. Tracking of blood pressure among
adolescents and young adults in the urban slum of
Puducherry. Indian J Community Med 2013;33:107–112.
DOI: 10.4103/0970-0218.40879.
3 Redwine KM, Acosta AA, Poffenbarger T, Portman
RJ, Samuels J. Development of Hypertension in Adolescents with Pre-Hypertension. J Pediatr 2012;160:98–
103. DOI: 10.1016/j.jpeds.2011.07.010.
4 Yoon KL. Does Hypertension begin in adolescence? Korean J Peadiatr 2013;56:523–5. DOI: 10.3345/
kjp.2013.56.12.523.
5 Whitworth JA, World Health Organization, International Society of Hypertension Writing Group. 2003
World Health Organization (WHO)/International Society of Hypertension (ISH) statement on management
of hypertension. J Hypertens 2003;21:1983–92. DOI:
10.1097/00004872-200311000-00002.
6 Perez MK. When to consider surgery for an obese
teen. 2010. Available at: https://www.pediatricsconsultantlive.com/articles/when-consider-surgery-obeseteen. Accessed May 5, 2020.
7 Batisky DL. Obesity & the role of lifestyle & dietary
intervention in the management of paediatric hypertension. J Med Liban 2010;58:171–4. PMID: 21462848.
https://pubmed.ncbi.nlm.nih.gov/21462848/.
8 Poirier P, Giles TD, Bray GA, Hong Y, Stern JS, PiSunyer FX, et al. Obesity and cardiovas-cular disease:
pathophysiology, evaluation, and effect of weight loss.
Arterioscler Thromb Vasc Biol 2006;26:968–76. DOI:
10.1161/01.ATV.0000216787.85457.f3.
9 Safdar NF, Bertone-Johnson ER, Cordeiro L, Jafar
TH, Cohen NL. Dietary patterns
and their association with hypertension among Pakistani urban adults.
Asia Pac J Clin Nutr 2015;24:710–9. DOI: 10.6133/apjcn.2015.24.4.27.
10 Lichtenstein, AH, Appel, LJ, Brands, M, Carnethon
M, Daniels S, Franch HA, et al. Diet and lifestyle recommendations revision 2006: a scientific statement

African Health Sciences, Vol 21 Issue 4, December, 2021

from the American heart association nutrition committee. Circulation 2006;114:82–96. DOI:10.1161/circulationaha.106.176158.
11 Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic of obesity in developing countries. Nutr Rev 2012;70:3–21. DOI: 10.1111/j.17534887.2011.00456.x.
12 Taylor RS, Ashton KE, Moxham T, Hooper L,
Ebrahim S. Reduced dietary salt for the prevention of
cardiovascular disease: a meta-analysis of randomized
controlled trials (Cochrane review). Am J Hypertens
2011;24:843–53. DOI: 10.1038/ajh.2011.115.
13 Chmielewski J, Carmody JB. Dietary sodium, dietary
potassium and systolic blood pressure in US adolescents. J Clin Hypertens (Greenwich) 2017;19:904-9. DOI:
10.1111/jch.13014.
14 Frisoli TM, Schmieder RE, Grodzicki T, Messerli FH. Salt and hypertension: is salt dietary reduction
worth the effort? Am J Med 2012;125:433–9. DOI:
10.1016/j.amjmed.2011.10.023.
15 Evans AE, Springer AE, Evans MH, Ranjit N,
Hoelscher DM. A descriptive study of beverage consumption among an ethnically diverse sample of public
school students in Texas. J Am Coll Nutr, 2010;29:387–
96. DOI: 10.1080/07315724.2010.10719856.
16 Also U, Asani M, Ibrahim M. Prevalence of elevated
blood pressure among primary school children in Kano
Metropolis, Nigeria. Nig J Cardiol 2016;13:57–61. DOI:
10.4103/0189-7969.165167
17 Ejike CECC. Prevalence of hypertension in Nigerian children and adolescents: a systematic review and
trend analysis of data from the past four decades. J Trop
Pediatr 2017;63:229–41. DOI: 10.1093/tropej/fmw087.
18 Emmanuel EE, Dada SA, Amu EO, Aduayi VA,
Atoyebi OA, Marcus O, et al. Hypertension and its
correlates among in-school adolescents in Ekiti State,
South West, Nigeria. Asian J Med Sci 2017;8:1–5. DOI:
10.3126/ajms.v8i4.17129.
19 Ibrahim OR, Afolabi JK, Adedoyin OT, Ojuawo AI.
Prevalence and risk factors for Hypertension among
school children in Ilorin, North-Central, Nigeria. J Family Community Med 2019;26:181–6. DOI: 10.4103/jfcm.
JFCM_42_19.
20 Isezuo KO, Jiya NM, Audu LI, Ibitoye PK, Sani UM,
Yusuf T, et al. Blood pressure pattern and the relationship with body mass index among apparently healthy
secondary school students in Sokoto metropolis, Nigeria. S Afr J Child Health 2018;12:105–10. DOI:10.7196/
SAJCH.2018.v12i3.1475
21 Oduwole AA, Ladapo TA, Fajolu IB, Ekure EN, Adeniyi OF. Obesity and elevated blood pressure among

adolescents in Lagos, Nigeria: a cross-sectional study.
BMC Public Health 2012;12:616. DOI: 10.1186/14712458-12-616.
22 Okpokowuruk FS, Akpan MU, Ikpeme EE. Prevalence of hypertension and prehypertension among
children and adolescents in a semi-urban area of Uyo
Metropolis, Nigeria. Pan Afr Med J 2017;28:303. DOI:
10.11604/pamj.2017.28.303.14396.
23 Omisore AG, Omisore B, Abioye-Kuteyi EA, Bello
IS, Olowookere SA. In-school adolescents’ weight status and blood pressure profile in South-Western Nigeria: urban-rural comparison. BMC Obes 2018;5. DOI:
10.1186/s40608-018-0179-3.
24 Oyewole OO, Oritogun KS. Pre-Hypertension and
hypertension in adolescence: how much does it occur
in a Nigerian community? West Afr J Med 2012;31:71–
5. PMID: 23208473. https://pubmed.ncbi.nlm.nih.
gov/23208473/.
25 Chukwujekwu IE, Ezejindu DN, Nwosu NM. Anthropometric study of weight, height, and blood pressure in children from Nnewi North Local Government.
IJSRP 2014;4. http://www.ijsrp.org/research-paper-0414.php?rp=P282565.
26 Uwaezuoke SN, Okoli CV, Ubesie AC, Ikefuna AN.
Primary hypertension among a population of Nigerian
secondary school adolescents: prevalence and correlation with anthropometric indices: a cross sectional study.
Niger J Clin Pract 2016;19:649–54. DOI: 10.4103/11193077.188706.
27 Solomon OO, Emmanuel EE, Solomon OA, Amu,
EO, Amodu O. Association between High Body Mass
Index and High Blood Pressure among adolescents in
Ado-Ekiti State, Nigeria. Public Health Res 2017;7:85–90.
DOI:10.5923/j.phr.20170704.01.
28 Tageo. Ilishan. 2020. Available at: http://www.tageo.
com/index-e-ni-v-00-d-m2799496.htm. Accessed May
10, 2020.
29 Flynn JT, Kaelber DC, Baker-Smith CM, Blowey
D, Carroll AE, Daniels SR, et al. Clinical practice
guideline for screening and management of high
blood pressure in children and adolescents. Pediatrics
2017;140:e20171904. DOI: 10.1542/peds.2017-1904.
30 National Academies of Sciences, Engineering, and
Medicine. Dietary Reference Intakes for sodium and
potassium. Washington, DC: The National Academies Press. 2019. Available at: https://www.nap.edu/
catalog/25353/dietary-reference-intakes-for-sodium-and-potassium. Accessed May 10, 2020.
31 Amma GM, Vasudevan B, Akshayakumar S. Prevalence and determinants of prehypertension and hypertension among adolescents: a school based study in a

African Health Sciences, Vol 21 Issue 4, December, 2021

1762

rural area of Kerala, India. Int J Res Med Sci 2015;3:58–
64. DOI: 10.5455/23206012.ijrms20150111.
32 Akor F, Okolo SN, Okolo AA. Blood pressure
and anthropometric measurements in healthy primary school entrants in Jos, Nigeria. S Afr J Child Health
2010;4:42–5.
https://www.ajol.info/index.php/sajchh/article/view/69983.
33 Aglony M, Acevedo M, Ambrosio G. Hypertension
in adolescents. Expert Rev Cardiovasc Ther 2009;7:1595–
603. DOI: 10.1586/erc.09.150.
34 Jaddou HY, Bateiha AM, Khawaldeh AM, Goussous
YM, Ajlouni KM. Blood pressure profiles in school
children and adolescents in Jordan. Ann Saudi Med
2001;21:123-6. DOI: 10.5144/0256-4947.2001.123.
35 Srinivas K, Preeti G, Ahmed A. Study of prevalence
of obesity & hypertension in adolescence school children & risk factors associated. JMSCR 2015;3:6615–21.
http://jmscr.igmpublication.org/v3-i7/41%20jmscr.
pdf
36 Abena S. Prevalence of hypertensive disorders, associated risk factors and effect of specific organ function among adolescents in some selected senior high

1763

schools in Ashanti region of Ghana (Master’s Thesis
Kwame Nkrumah University of Science and Technology, Ghana). 2017. Available at: http://ir.knust.edu.gh/
xmlui/handle/123456789/11049. Accessed May 25,
2020.
37 McGuire S. Institute of Medicine. 2013. ‘Sodium
intake in populations: assessment of evidence’. Washington, DC: The National Academies Press. Adv Nutr
2014;5:19–20. DOI: 10.3945/an.113.005033.
38 Shokunbi OS. Dietary patterns, mineral and heavy
metal concentrations in food and blood samples among
selected adults in Ogun State and Federal Capital Territory, Abuja. PhD Thesis, University of Ibadan, Oyo
State, Nigeria, 2017.
39 Falkner B. Does Potassium deficiency contribute to
hypertension in children and adolescents? Curr Hypertens Rep 2017;19:37. DOI: 10.1007/s11906-017-0733-2.
40 Chiolero A, Madeleine G, Gabriel A, Burnier M, Paccaud F, Bovet P. Prevalence of elevated blood pressure
and association with overweight in children of a rapidly developing country. J Hum Hypertens 2007;21:120–7.
DOI: 10.1038/sj.jhh.1002125.

African Health Sciences, Vol 21 Issue 4, December, 2021

